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Brough (J.), appointed lecturer in the zoology of verte¬ 
brates in Edinburgh University, 47; The Triassic 
Fishes of Besano, Lombardy (Review), 615 
Brough (Dr. P.), Avoidance of Crystal Formation during 
embedding of Plant Material in Paraffin Wax, 250 
Brown (Sir Edward), [death], 318 
Brown (E.), Students and Military Training, 17 
Brown (Leslie), Outlaw of tho Air (Review), 1079 
Brown (O. F,)» and E. L. Ga*xlmer, Tho Elements of 
Radio-Communication. Second edition (Review), 3068 
Brown (Dr. T. W. F.), awarded an engineering gold medal 
of the North-East Coast Institution of Engineers and 
Shipbuilders, 665 

Brown (Dr. William), War and Peace : Essays in Psycho- 
logical Analysis (Review), 846 
Brown (Dr, W. HO* [death], 970 

Browne (F. L,), [E. Sutermeister and], Casein and its 
Industrial Applications. Second edition (Review), 584 
Brownlee (A.), [B. G. Linton and], Vitamin A content of 
the Livers of a Hundred Healthy Dogs, 978 
Bruce (Brig.-Genl. the Hon, C. G.), [death], 143 ; [obituary 
article], 407 

Bruce (Miss Maye), Modification of the Steiner Composting 
Process, 280 

Brunt (Prof. D.), Atmospheric Turbulence (Review), 651 
Buhhsbaum (Dr. R.), Animals without Backbones: an 
Introduction to the Invertebrates (Review), 847 
Buddha (W.), Hot Water Treatment of Iris Bulbs, 716 
Buller (Prof. A. H. R.), Symbiosis between Fungi and 
Scale Insects (Review), 531 

Bullough (W. S.), and Dr. R. Camok, Spring Development 
of the Gonads of the Starling (Stumus v. vulgarisl*.), 33 
Burbank (Luther), Atl Architect of Nature: being the 
Autobiography of, ‘with Biographical Sketch by W. 
HaU (Review), 896 * 

Btek (Dr. D.), appointed senior chemist in the National 
Cancer Institute, U.S. Public Health Service, and 
associate profettKxr of biochemistry at Cornell Univer¬ 
sity* 

BurkiH (I. H.)> [Sir David Praia and], An account of the 
* genus Dioscorea in the East. Part 2; The Species 
which twine to the Right; with Addenda to Part 1, 
and a Summary (Review), 895 
Burne ffeoi.. D.k Assessment Physical Fitness, 431; 466 
* vBaotr (De.^)w^ 9 Insect Legion (Review), 739 

(Praf. *epnfeement upon, of an honorary 

^ 127; Prof. S. 

of the 


Bufei (Prof. A.), [death], 812 

Butenandt (Prof. A.), elected to the Physical Mathematical 
Class of the Prussian Academy of Sciences, 70 • 
awarded the Nobel prize for chemistry for 1939 • 
work of, 858 

Butler (C. G.), Choice of Water by the Honey Bee, 984 

Butler (H. B.), conferment upon, of an honorary doctorate 
by Edinburgh University, 87 

Butler (Dr. J. A. V.), The Fundamentals of Chemical 
Thermodynamics. Part 1 : Elementary Theory and 
Electrochemistry. Third edition (Review), 584* 

Buxton (Prof. J. B.), and R, E. Glover, Tuberculin Tests 
m Cattle, 108 

Bychkov (S. M.), [Prof. A. E. Braunstein and], A Cell-free 
Enzymatic Model of Z-Amino-acid Dehydrogenase 
(‘Z-Dcaminase’), 751 

Byerly (P.), Crustal Structure of California, 639 


Cabannes (Prof. J.), and Rose Aynard, Mechanism of 
Nitrogen Excitation in the Night Sky, 442 
Cadman (Lord), appointed honorary adviser on oil to the 
Secretary for Mines, 1088 

Calder (C. C.), [K. Biswas and], Hand-Book of the Com¬ 
mon Water and Marsh Plants of India and Burma, 
1936 (Review), 727 

Calder (R. M.), re-appointed Graham scholar in pathology 
in London University, 219 

Caley (E. R.), Composition of Ancient Greek Bronze 
Coins, 1096 

Caliver (A.), [D. T. Brose and], Negro Education in the 
United States, 293 

Callendar (G. S.), [Prof. A. C. Egerton and], The 1939 
Heat Entropy Diagram for Steam Plotted from the 
1939 Callendar Steam Tables (Review), 1069 
Callendar (late Prof. H. L.), revised by G. S. Callendar, 
Abridged Callendar Steam Tables. Fourth edition. 
Centigrade Units; Fahrenheit Units ; Charts (J?e- 
view), 1069 

Caiman (Dr. W. T.), Instincts of the Herd (Review), o ; 
Regnum Animate (Review), 269 ; Caridea of the John 
Murray Expedition, 715 

Calvin (J.), [E. F. Ricketts and]. Between Pacific Tides 
(Review), 1078 

Cameron (G. R.), and Ceeile R. Doniger, Toxicity of 
certain Insecticides, 790 ; Toxicity of Indene, 1095 
Cameron (T. W. M.), Trichinosis in Pigs, 756 
Campbell (Prof. D. H.)» eightieth birthday ; work of, 972 
Campbell (Dr. J. A.), The La&t Thousand Feet on Everest : 

Possible Bacterial Factor, 113 
Campbell (Sir Malcolm), New Water Speed Record, 362 
Campbell (Dr, M.), Dr. E. P. Poulton, 969 
Campbell (W. P.), [L. F. Fieser, E. M. Fry and]. Vitamins 
K a and K„ 519 

Camper (Petrus), (1722-1789), 276 

Candiani (Dr. H.), Scientific and Medical Aspects of the 
Work of Dr. Jean Paul Marat, 1007 
Cannoy (Dr. M.), Skin of Rebirth, 335 
Capron (P. C.), [J. B. R. Rajam, Prof. M. de Hemptinne 
and], Evaluation of the Beta Upper E neTgy Limits 
with simple Absorption Data, 202 
Carleton (P.), Buried Empires ; The Earliest Civilisations 
of the Middle East (Review), 893 
Carlson (Dr. W.), appointed a fellow in tho department of 
research in pure chemistry in the Mellon Institute; 
work of, 507 

Carmichael (Dr. H.), and E. G. Dymond, Balloon Experi¬ 
ments in High Latitudes, 294 ; and Chang-Ning Chou, 
Cosmic Ray Ionization Bursts, 325 t 

Carpenter (F. M.), Lower Permian Insects of Kansas, 
641 

Carpenter (Sir Harold) and Dr. J. M. Robertson, Metals 
and their AlloyB. 2 vols. (Review), 612 
Carpenter (Dr. J. R.), An Ecological Glossary (Review), 
1030 

Carpenter (P. GO* [L. Friedman and], Diffusion Velocity 
and Molecular Weight, 386 

Carrel (A0* and C. A, Lindberg, The Culture of Organs 
(Review), 95 
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Carriok (Dr. R.), [W. S. Bollough and]. Spring Develop¬ 
ment of the Gonads of the Starling ( Sturnus v. 
mdgaris L.), 33 

Carrodus (A.), [A. Bolliger and], Ambisexual Action of 
Progesterone as observed in the common Australian 
Opossum, 671; Effect of (Estrogens on the Pouch of 
the Marsupial Tricliosurue vulpecula, 1049 
Carroll (J.), Control of the Potato Root Eel worm, 1095 
Carroll (J. A.), Determination of Stellar Diameters by 
Interferometer, 1018 

Carter (Dr. G. S.), O. Gatty, Dr. J. H. Schulman and Dr. 
H. Walston, Calcium in Ciliary and Muscular Move¬ 
ment, 980 

Carter (H. B.), [Dr. A. B. Wildman and], Fibre-Follicle 
Terminology m the Mammalia, 783 
Carter (Dr. R. Owen), and Dr. J. L. Hall, Physical Charac¬ 
terization of Calf Thjunus Nucleohistone. 329 
Carvalho (A.), [C. A. King and], Genetical Proof of tlio 
existence of Coffee Endosperm, 515 
Casson (S.), The Collapse of Ancient Civilizations, 404 
Catcheside (D. G.), Position Effect in (Enothera, 837 
Catchpole (Dr. H. R.}, and Dr. J. F. Fulton, Tarsiers in 
Captivity, 514 

Catlin (Prof. G.), The Anglo-Saxon Tradition (Review), 398 
Cave (A. J”. E.), Cranial Deformation Among the Ancient 
Maya, 447 

Chaffer (Clifford), [obituary article], 471 
Chain (E.), and E. S. Duthie, A Mucolytic Enzyme in 
Testis Extracts, 977 

Chambard (Prof. P.), elected president of the International 
Society of Leather Trades’ Chemists, 603 
Champion (H. G.), Manual of Indian Silviculture. Pan 1 : 
General Silviculture (Review), 494; appointed pro¬ 
fessor of forestry in Oxford University, 990 
Champion (Dr. S. G.), A Selection of The World’s Proverbs 
arranged Linguistically (Review), 582 
Chandrasekhar (Dr. S.), An Introduction to the Study of 
Stellar Structure (Review), 130 
Chapman (Prof. S.), United States Geophysical Expedition 
to the Pacific Ocean, 182 ; Magnetic Observations of 
Sunspots (Eerneic), 266; International Union of 
Geodesy and Geophysics, 717 ; and Dr. T. G. Cowling, ' 
The Mathematical Theory of Non-Uniform Gases : 
an Account of the Kinetic Theory of Viscosity, 
Thermal Conduction, and Diffusion in Gases (Revuic), 
993 

Chapman (Dr. V. J.), Cambridge University Expedition 
to Jamaica, 964 

de Chardin (P. Teilhard), Late Cenozoic History of 
North China, 1054 

Chase (Prof. W. P.), Symphyogenetic Development, 445 
Chatley (Dr. H.), conferment upon, of the Order of the 
Brilliant Jade of China, 93S 
Chatwin (C. P,), “Lost Atlantis”, 86 

Chiang (Moulin), The National University of Peking, 
242 

Ghibnall (Prof. A. C.), M. W. Ree3, G. R. Tristram, E. F. 
Williams and Dr. E. Boyland, The Glutamic Acid of 
Tumour Proteins, 71 

Child© (Prof. V. Gordon), elected an honorary member of 
the Prehistoric Society of Switzerland; work of, 65 
Childers (N. F.), Lime Sulphur Injury, 210 
Childs (Dr. W. M.), [obituary article], 63 
Chittenden (F. J.), Royal Gardens of Queen Anne, 974 
Chlopin (W, G.), M. A. Paaswik-Chlopin and N. F. Wolkov, 
A particular mode of Fission of the Uranium Nucleus, 

s — 

Chcm*t8kang-Ning), [Dr. H. Carmichael and], Cosmic Ray 
Ionization Bursts, 325 
Christiansen (Prof. Viggo), [death], 1006 
'Cfaranfi (Dr. E.), Oxidation of Methyl Esters of Mono- 
oarbokylic Fatty Acids by Normal and Neoplastic 
Tissue; 751 

CSocco (Dr. JU, [Dp. W. Hughson, Dr. C. Palmer and], 
1 Causes of Dea&ess, 160 

daesson (S.|, [S.^rohult and]. Dissociation of the Heemo- 

oyanin Molecule 111 

Qlark (Pr°& A. J.), appointed a member of the Medical 

Research ^ouhoil, 1>82 


vu 

Clark (Mibs A. R.). [death], 3IS 

Clark (Dr. C. H. Douglas), Interrelation of Dissociation 
Energy and Inter-nuclear Distant*c for some simple 
Di-Atoms in Ground States, 285 
Clark (Dr. Grahame), Archaeology and Society (Review), 
1077 

Clark (J. A.), F. R. Gorton and F. W. Sears, Physics 
To-day (Review), 588 

Clark (Prof. W. E. Le Gros), The Tissues of the Body : an 
Introduction to the Study of Anatomy (Review), 351 ; 
Scope and Limitations of Physical Anthropology, 
430 ; The Ancestors of the Eutheria, 600 ; Scope and 
Limitations of Physical Anthropology, 804 
Clarke (Dr. A. W.), [Dr. N. S. Rustum Maluf, Dr. K. W. 
Thompson and], Role of the Renal Innervation in 
Kidney Function, 292 

Clarke (G. R.), The Study of the Soil in the Field. Second 
edition (Review), 581 

Clarke (S. H.), Wood as a Raw Material (Review), 924 
Clay (H. E.), appointed a member of the Industrial Health 
Research Board, 242 

Clay (H. E.), appointed a member of the Industrial Health 
Research Board, 375 

Clay (Dr. Sampson), The Science of Colour (Review), 
227 

Cleary (R. V.), J. Maier and G. H. Hitching*, Metabolism 
of Chloronaphthalenes, 122 
Clough (Brig. A. B.), Ordnance Survey Plans, 590 
Clough (Dr. G. W.), Dr. G. D. Lander, 970 
(Houston (T. W.), [B. L. Knight and], Genetics of Black- 
arm Resistance m Cotton, 676 
Clow (Dr. A.), and G. Pearson, Pure Ethyl Alcohol for 
Absorption Spectrophotometry, 208 
Cobb (A. J.), Origin of Dahlia Varieties, 209 
Cobb (J.), New Land-Speed Record, 438 
Cobb (Prof. J. W.), The Gas Industry in Great Britain, 10 
Coghlan (H. H.), Early Copper, 484 

Cohen (J. Id, Factors Determining Physical Size and 
Proportions, 944 

Cohen (Dr. P. P.), [Dr. H. A. Krebs and]. Glutamic Acid 
as a Hydrogen Carrier in Animal Tissues, 513 
Cohn (Dr/ B.), Tables of Addition and Subtraction 
Logarithms with Six Decimals. Second edition 
(Review), 369 

Cohnheim (Prof. Julius), centenary of the birth of, 105 
Colbeck (J. C.), elected John Lucas Walker student of 
Cambridge University, 301 

Cole (Prof. F. J.), The Complete Correspondence of 
Leeuwenhoek (Review), 956 

Cole (H. A.), Further Experiments in the Breeding of 
Oysters (Ostreet edulis) in Tanks, 642 
Coles (Jessie V.), The Consumer-Buyer and the Market 
(Review), 195 

Collar (A. R.), [Dr. R. A. Frazer, Dr. W. J. Duncan and]. 
Elementary Matrices and some applications to 
Dynamics and Differential Equations (Review), 650 
Collingwood (Prof. R. G.), appointed Creighton lecturer 
in London University for 1939-40, 87 
Colwell (Prof. R. C.), and Prof. A. W. Friend, Reflection 
of Medium and Short Radio Waves in the Tro-po- 
sphere, 31 - " 

Comrie (Dr. J. D.), [death], 660 ; [obituary article], 857 
Comrie (Dr. L. J.), New Mathematical Tables, 871 
Conforts (F.), Le superficie razionali (Review), 370 
Conklin (Prof, E. Ct.), Does Science Afford a Basis for 
Ethics ?, 935 

Constable (Prof. F, H.), Comparison of the Adsorption, 
Electrolytic, and Interference Methods of Measuring 
Film Areas, 630 ; and M. K. Mahas, Acoustic Proper¬ 
ties of Mud Bricks, 33 

Conti (Senatore Prince Ginori), [death], 1085 
Conway (Prof. E. J.), and P. J. Boyle, A Mechanism for the 
Concentrating of Potassium by Cells, with Experi¬ 
mental Verification for Muscle, 709; Dr. F. Kane, 
P. J. Boyle and H. O’Reilly, Localization of Electro¬ 
lytes in Muscle, 752 

Cook (E. S.), Prof. J. R. Loofbourow, Sister Cecelia Marie 
Dwyer, Sister Mary Jane Hart and], Production of 
Intercellular Hormones by Mechanical Injury, 553 
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'Cook (Prof, J. W.)» resignation of the honorary secretary¬ 
ship of the Chemical Society, 627 ; [Prof. E. Kenn- 
away, Dr. C. L, Hewett, Dr. I. Hieger, Dr. W. May- 
neord and], awarded the prize of the Anna Fuller 
Fund of New Haven, Conn., 160 
Coon (Prof. C. S.), The Races of Europe {Review), 767 
Coppen (Miss F. M. V.), [Dr, G. W. Scott BlaiT and], 
Differential Threshold for Compression Modulus, 286 
Corey (R. B.), [G. Albrecht and], Crystal Structure of 
Glycine, 40 

Comer (Prof. G. \V.), appointed editor of the American 
Journal of Anatomy, 608 ; appointed director of the 
Department of Embryology of the Carnegie Institu¬ 
tion, Washington, 1088 

Comer (Dr. H. H.), ‘Pine’ Disease in Sheep, 267 
Cornish (late J. G.), edited by Dr. Vaughan Cornish, 
Reminiscences of Country Life {Review), 896 
Correvon (Dr. Henry), [obituary article], 183 
Cotton (B. C.) and F. K. Godfrey, The Molluscs of South 
Australia, Part 1 {Review), 193 
Couch (Prof. J. N.), The Genus Septobasidium (Review), 
631 

Cowles (Prof. H. C.), [death], 624 

Cowling (Dr. T. G.), [Prof, S. Chapman and], The Mathe¬ 
matical Theory of Non-Uniform Gases : an Account 
of the Kinetic Theory of Viscosity, Thermal Con¬ 
duction, and Diffusion in Gases {Review), 993 
Craig (Prof. R. A.), [death], 867 

Crane (Jocelyn), [Dr. W. Beebe and], Deep-Sea Fishes of 
Bermuda, 638 

Crane (M. B.), and W. J. C. Lawrence, The Genetics of 
Garden Plants. Second edition {Review), 94 
Crawford (O. G. S.), Archaeological Reconnaissance in 
Roman Scotland, 643 

Cremer (H. W.), and others, Factories and the Black-out, 
1023 

Crew (Prof. F. A. E.), invited to deliver the Clive Bohrens 
lectures in Leeds University in 1939-1941, 219; 
Seventh International Genetieal Congress, 496 ; and 
P. 0. Koller, Chromosomes of the Pig, 386 ; and 
others, Social Biology and Population Improvement, 
621; and 0* Auerbach, Genetics of the Rex Mouse, 
667 


Critchfield (C. L.), [H. L. and R. W. Curtis and], The 
Absolute Ampere, 294 
Critikos (N. A.), Santorin and Crete, 568 
Crommelin (Dr. A. C. D.), [obituary article], 678 
Crossland (Dr, C.), Rules of Zoological Nomenclature, 942 
« Orossland (J.), Safety in Mines Research Board, 840 
1 Crowfoot (Dr. Dorothy), and D. Riley, X-Ray Measure- 
, meats on Web Insulin Crystals, 1011 
Crowther (Prof. J. A.), Co-operation in Research (Rctfieto), 
174 j Iona, Electrons and Ionizing Radiations. 
J Seventh edition {Review), 374 
Cueto (A. A.), [Prof. J. R. Loofbourow, D. Whalen, Sister 
4 Mary Minhaella Lane and]. Local Growths in Animals 
produced by Injection of Intercellular Wound 
Hormones, 939 

i Camming (Surg.-Genl, H. S«)* Typhus Fever in the U.S. A. f 
^. j. i 149 

fCaSe (Mile. Eve), awarded the Clement Cleveland medal 
r of the New York Cancer Committee, 324 

j Curtis (H. Xj. and R, W«)t and G. L, Critchfield, The 
) Absolute Ampere, 294 

\ Cushing (Prof. Harvey), elected an honorary member of 
| the Royal Society of Edinburgh, 70; [death], 660; 
[obituary article], 736 ; A Bibliography of the Writings 
of, 900 


Mac Arthur and]. The .Quintuplets, 

an honorary member of the 
Society, 199 

1 Medical Officer of Health 
the London County 

Barth 



Dainton (F. S.), [Prof. R. G. W. Norrish and], Reaction 
between Hydrogen and Oxygen Sensitized by Nitrogen 
Peroxide, 30 

Daloq (Prof. A. M.), Form and Causality in Early Develop¬ 
ment {Review), 493 

Dali (W. H.), P. Bartsoh and H. A. Rehder, Recent and 
Fossil Marine Peleoypod Mollusks of the Hawaiian 
Islands, 484 

Danielli (Dr. J. F.), The Biology of the Cell Surface (Review), 
879 

Darlington (Dr. C. D.), The Evolution of Genetic Systems 
(Review), 648 ; Cytology, 816 
Darrah (W. C.), Text-book of Paleobotany (Review), 226 
Darwin (Dr. C. G.), Positive Eugenic Policy (Galton 
lecture), 67; conferment upon, of an honorary 
doctorate by St. Andrews University, 606 
Das (A.), [U, N. Kanjilal, P. C. Kanjilal, R. N. De and], 
Flora of Assam. Vol. 3 (Review), 894 
D’Aunoy (Prof. J. R.), decorated with the Order of Com- 
mendatore of the Crown of Italy, 666 
Davenport (Dr. H.), The Theory of Numbers (Review), 347 
Davidson (M.), Computation of Total Solar Eclipses, 
162 

Davies (Col. C. E.), elected president of the Newcomen 
Society, 861 

Davis (Dr. H.), [Dr. S. S. Stevens and], Hearing: its 
Psychology and Physiology (Review), 670 
Davoud (J. G.)» and Prof. C. N. Hinshelwood, Thermal 
Decomposition of Acetone, 909 
Dawson of Penn (Lord), Decline of Population, 17 
Dawson (J.), awarded the George Mitchell Harroway 
scholarship of the North-East Coast Institution of 
Engineers and Shipbuilders, 666 
Dawson (R. B.), Practical Lawn Craft (Review), 681 
Day (A. M.), Wild-life Restoration in the United States, 
902 

De (R. N.), [U. N. Kanjilal, A. Das, P. C. Kanjilal and]. 
Flora of Assam. Vol. 3 (Review), 894 
Dean (R. B.), Potentials at Oil-Water Interfaces, 32 
DeCring (J. E.), Origin of Defects in Copper Conductors, 
960 

De La Warr (Earl), Museums and Education, 124; 626 
Delvin (J. J.), An Electromechanical Transducer, 39 
Demerec (M.), and M. E. Hoover, Hairy Wing (Hw) of 
Drosophila mdanogaster, 121 

Doming (Dr. W. E.) f Some Notes on Least Squares 
(Review), 686 

Denil (G.), La m^eanique du poisson de rivi&fe *. Quality 
nautiques du poisson; ses m^thodes locomotrices, 
sea capacity; ses limites; resistances du fiuide ; 
effet de la vitesse, de la pente; resistance de seuil 
{Review), 567 

Densmore (Miss Frances), North American Indian Music, 
837 

Denston (T. C.), A Textbook of Pharmacognosy. Third 
edition (Review), 192 

Dent (A. G. H,), Farm Electrification, 663 
Deraniyagala (P.), The Mexican Loggerhead in Europe, 
166 ; Names of some Atlantic Loggerhead Turtles, 
673 

Dervichian (Dr. D.), A New Technique for the Spreading 
of Proteins and the ‘Spreading Number’, 629 
Desreux (V.), and R. M. Herriott, Existence of Several 
Active Components in Crude Pepsin Preparations, 287 
Devonshire (Dr. A. F.), [Prof. J. E. Leonard-Jones and]. 
Critical Phenomena in Gases, 793 
Dewey (J.), Logic : the Theory of Inquiry {Review), 880 
Dickens (Dr. F.), Tissue Respiration, 1072 
Dickinson (Dr. H. W.), A Short History of the Steam 
Engine (Review), 849 

Diebner (Dr. K.), und Dr. E. Grassmann, Kiinstliche 
Radioakfcivit&t: Experimented© Ergebnisse (Review), 
689 

Dieulafoy (Prof. Georges), centenary of the birth of; 
work of, 861 

van Dingenen (W.), [Prof. A. van Itterbeek, J. Borghs 
and]. Adsorption of Helium Gas on Active Charcoal 
between 4'2® and 1 <78° K., 249 
Dingle (Prof. B.), The Relativity of Time, 888; 1047 
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Dirai- (Prof. P. A. M.), awarded a Royal medal of the 
Royal Society, 859 ; 986 

Disertori (Dr. B.), awarded the international prize of 
Bern University for researches on encephalitis, 10 44 
Dixey (F.), Peneplanation of South Africa, 676 
Dixon (Dr. K. C.), awarded the E. G. Feamsides scholar¬ 
ship of Cambridge University, 301 
Dixon (Dr. M.), Catalysis in Respiration, 1070 
Doak (B. W.), Amino-Acids and Rooting of Cuttings, 379 
Dobinski (Prof. S.), and M. Niestuchowski, Selective 
Oxidation of Aluminium Alloys, 510 
Dohzhansky (T.), Genetic Differences in Wild Drosophila 
pseudoobscura , 870 

Dodd (Dr. C.), appointed lecturer in natural philosophy in 
the United College, St. Andrews, 605 
Dodd (C.)> [Prof. E. N. da C. Andrade and]. Effect of an 
Electric Field on the Viscosity of Liquids, 117 
Dole (M.). [J. A. Swartout and]. Atomic Weight of Hydro¬ 
gen, 485 

Doljanski (Dr. L.), [Dr. R. S. Hoffman, Dr. E. Tenen- 
baum and]. Growth-stimulating Effects of Extracts of 
Normal Adult Tissues and Tumours, 1092 
Domagk (Prof. G.), awarded the Nobel prize for physiology 
and medicine for 1939 ; work of, 777 ; elected an 
honorary member of the Pharmaceutical Association 
of the Hindu University of Benares, 938 
Donald (H. P.), Human Birth Weights, 38 
Doniger (Cecile R.), [G. R. Cameron and], Toxicity of 
certain Insecticides, 790 ; Toxicity of Indene, 1095 
Donnan (Prof. F. G-), Baron Joji Sakurai, 234; The 
Gamer principle of Co-operative Activation, 446 ; 
elected president of the Association of Scientific 
Workers, 934; conferment upon, of an honorary 
doctorate by the National University of Ireland, 1044 
Dorey (Dr. S. F.), awarded an M. C. Janies memorial 
medal of the North-East Coast Institution of Engin¬ 
eers and Shipbuilders, 665 

Doss <K. S. Gururaja), A Possible Explanation of Very 
Slow Adsorption, 448 

Douglas (Vice-Admiral Sir Percy), [death], 812 ; [obituary 
article], 932 

Dowling (Prof. J. J.), Comparing Resistances of Four- 
Terminal Resistors, 865 

Downs (W. R.), [L. J. Gillespie and], PaUadium-Deuterium 
Equilibrium, 757 

Dowsett (H. M.), Handbook of Technical Instruction for 
Wireless Telegraphists. Sixth edition {Review), 741 
Doyle (Prof. W. L.), Amylase in Amphioxus, 867 
Drake (L. R.), [C. D. Hurd and]. Structure of Cyclo- 
Octatetrene, 448 

Drakeley (Dr. T. J.), Whither Technical Education ?, 84 
Draper (E. S.), Economizing on House Fuel, 1041 
Drever (Dr. H. I.), Two British Expeditions to Ubekendt 
Island, West Greenland, 1073 
Drew (Kathleen M.), Triploid Red Alga, 209 
Driver (Dr. J. E.), Bentley and Driver’s Text-Book of 
Pharmaceutical Chemistry. Third edition {Review), 

m 

Drueker (P.), Alsea Ethnography, 714 
Drummond (Prof. J. C.)» and Anne Wilbraham, The 
Englishman’s Food : a History of Five Centuries of 
English Diet {Review), 264 

Drysdale (Dr. C. V.), Fundamental Concepts of Electro¬ 
magnetics {Review), 91 * 

Dubois (H.-M.), Monographic des Betsileo (Madagascar) 
^Review?), 894 

Duceos^ (Dr. P.), Essai sur les origines intuitives du 
positivism©; Mdthode et intuition chez Auguste 
Comte {Review), 587* 

Duchesne (Dr. J.), and M. Parodi, Structure of the Tetra- 
chlorethylene Molecule, 382 

Dufay (Dr. J.), and Dr. M. Bloch, The Forbidden t P tr 1 D t 
Line of O HI in the Nebular Spectrum of Nova 
Hereulis 1934, 593 

Duli&re (Dr. W.), and O. Loewi, Liberation of Potassium 
by Acetylcholine in the Central Nervous System, 
244 

Du Manoir (P.), Ce qu’il feat savoir des plantes de mon- 
tagnee (Review?), 893 


Duncan (Sir Andrew), conferment upon, of an honorary 
doctorate by Glasgow University, 47 
Duncan (Dr. W. J.), [Dr. R. A. Frazer, A. R. Collar and], 
Elementary Matrices and some applications to 
Dynamics and Differential Equations (Review), 650 
Dunworth (J. V.), A Determination of the Half-Value 
Periods bf Radium C' and Thorium C', with a note 
on Time Lags in a Geiger Counter, 152 
Du Puy (W. A.), The Nation’s Forests (Review), 614 
Durell (C. V.), A New Geometry for Schools (Review), 585 
Duthie (E. S.), [E. Chain and], A Mucolytic Enzyme in 
Testis Extracts, 977 

Dutton (F. B.), [H. S. Booth, S. G. Frary and], Fluorina- 
tion of Phosphorus Halides, 1017 
Dwyer (Sister Cecelia Marie), [Prof. J. R. Loofbourow, 
E. S. Cook, Sister Mary Jane Hart and]. Production 
of Intercellular Hormones by Mechanical Injury, 553 
Dymond (Dr. E. G.)» Intensity of Mesotrons in the Upper 
Atmosphere, 782; [H. Carmichael and], Balloon 
Experiments in High Latitudes, 294 


Eakle (Prof. A. S.), Mineral Tables for the Determination 
of Minerals by their Physical Properties. Third 
edition, revised by Prof. A. Pabst (Review), 742 
Eales (Dr. N. B.), Messer’s An Introduction to Vertebrate 
Anatomy (Review), 192 ; Cotton and Godfrey’s 
Molluscs of South Australia. Part 1 (Review?), 193 ; 
A Systematic and Anatomical Account of the Opistho- 
branehia, 484 ; The Littoral Fauna of Great Britain : 
a Handbook for Collectors (Review), 997 
Earl (Prof. J. C.), Use and Misuse of Science, 409 
East (Dr. W. N.), Alcohol and Crime, 703 
Eastlick (Dr. H. L.), Reciprocal Hetero-Transplantation 
of limb Primordia between Duck, Turkey, Guinea 
and Chick Embryos, 380 

Ebrey (Dr. G. O.), appointed to the Fleming fellowship in 
the Mellon Institute, 592 

Eckardt (Dr. R. E.), [Dr. P. Gyfirgy and], Vitamin B e and 
Skin Lesions in Rats, 512 

Edgar (Rev. W.), Tardenois Site in Western Scotland, 1052 
Edgell (Rear-Admiral J. A.), Vice-Admiral Sir Percy 
Douglas, 932 

Edgeworth (Lt.-Col. K. E.), Fission of Rotating Bodies, 81 
Egerton (Prof. A. C.), and G. S. Callendar, The 1939 Heat- 
Entropy Diagram for Steam Plotted from the 1939 
Callender Steam Tables (Review), 1069 
von Eiselsberg (Prof, Anton), [obituary article], 1004 
Eisenberg (S.), [P. van Rysselberghe and]. Activity 
Coefficients of Strong Electrolytes, 1053 
Eisenbud (L.), [G. Breit, H. M. Thaxton and]. Scattering 
of Protons by Protons, 254 
Ekenberg (B.), Catalogue of Double Star Orbits, 211 
El-Helaly (Dr. A. F.), Control of Kernel Smut of Sorghum, 
1096 

Ellerton (J.), Triticum sphaerococcvm , 601 
Elliott (Prof. T. R.), appointed a member of the Medical 
Research Council, 282 

Ellis (Henry Havelock), [death], 104; [obituary article], 
183 

El Sadr (M. M.), H. G. Hind, T. F. Macrae, C. E. Work, 
B, Lythgoe and Prof. A. R.Todd, Vitamin B Require¬ 
ments of the Rat, 73 

Elsden-Drew (Dr. R.), Blood Groups in Africa, 789 
Elvehjem (Prof. 0. A.), [A. E. Axelrod, H. A. Sober and], 
Reduction of the £ Amino-Acid Oxidase Content of 
Rat Tissues in Riboflavin Deficiency, 670 
Emeldus (Dr. H. J.), conferment upon, of the title of 
reader in inorganic chemistry by London University, 
87 ; [A. G. Maddock, C. Reid and]. New Iodine and 
Fluorine Derivatives of Monosilane, 328 
Emerson (A.), awarded a shipbuilding gold medal of the 
North-East Coast Institution of Engineers and 
Shipbuilders, 665 

Engelhardt (Prof. W. A.), and M. N. Ljubimowa, Myosine 
and Adenosinetriphosphatase, 668 
Engle (H. R.), [A. W. Daubengayer and]. Oxides and 
Hydroxide of Gallium, 162 
Engledow (Prof. F. L.), M. A. Bailey, 890 



NAME INDEX 


English (G. L.), Descriptive List of the New Minerals, 
1892-1938 (Review), 958 

English (J.), J. Bonner and A. J. Haagen-Smit, Wound 
Hormones in Plants, 984 

Enselme (Prof. J.), [Prof. M, Piery and]. Reactions of 
Acclimatization and of Non*Adaptation, 731 
Ensor (R. C. K.), Herr Hitler’s Self-Disclosure m “Mein 
Kampf” {Review), 1031 

Enzmann (E. Y.), [K. Sax and]. Effect of Temperature on 
Chromosomes Affected by X-Rays, 790 
Ervin (C. D.), Polyploid Cells m Cucumis Melo, 946 
Erxleben (Dr. H.), [Prof. F. Kogl and], The Glutamic 
Acid of Tumour Proteins, 111 
’Espinasse (Dr. P. G.), QEstrogen Depot Formation, 1013 
Eucken (Prof. A.), Lehrbuch der chemischen Physik. 

Zweite Auflage. Band 1 (Review), 193 
Eumorfopoulos (G.), [death!, I0$5 

Evans, Goodman, Keevil, Lane and Urry, Helium Ratios 
of Igneous Rocks, 677 

Evans (Dr. I. B. Pole), A Grass Leviathan from East 
Africa, 34 

Evans (Dr. M. G.), elected professor of physical chemistry 
in Leeds University; work of, 15 ; 47 
Evans (Dr. R. C.), An Introduction to Crystal Chemistry 
(Review), 6 

Evershed (Sydney), [obituary article], 623 
Ezoe (H.), [Dr. Y. Nishina, T. Yasaki, Prof. K. Kimura, 
M. Ikawa and], Fission of Thorium by Neutrons, 
547 


Fairchild (Dr, D.), awarded the Meyer medal of the 
American Genetic Association ; work of, 237 
Faires (Prof. Y. M.), Applied Thermodynamics ; Elemen¬ 
tary Thermodynamics (Review), 176 
Fankhauser (G.), Polyploidy in the Salamander, 1017 
Parkas (Dr. A.), and Dr. H. W. Melville, Experimental 
Methods in Gas Reactions (Review), 268 
Farrand (Dr. L.)> [death], 970 

Farrington (Prof. B.), Science and Politics in the Ancient 
World (Review), 764 

Farris (Dr. E. J.), appointed executive director of the 
Wistar Institute of Anatomy and Biology, 109 
Fasciolo (J. C,), [J. M, Munoz, E. Braun-Men&idez, L. F. 
Leloir and], Hypertensin: the Substance Causing 
Renal Hypertension, 980 

du Fay (Charles-Fran^ois de Castemay), Bicentenary of, 
105 


Fazekas (J. E.), [H. E. Himwich, Z. Baker and], Respira¬ 
tory Metabolism of Infant Brain, 38 
Feather (Dr. N.), Deuteron Bombardment of Silver, 547 
Feghali (Prof. M.), Proverbes et diotons Syro-Libanais; 
texte arabe, transcription, traduction, commentaire 
et index analytique (Review), 582 
Fei (Dr* Hsiao-Tung), Peasant Life in China: a Field 
Study of Country Life in the Yangtze Valley (Review), 
867 


Fel&fckeller (Prof. R.), Einflihrung in die Vierpoltheorie 
der elekfcr isohen Naohrichtentechnik (Review), 311 
, Fefl fHohor B.), The Avian Sternum, 657 ; [H. Griineberg 
V ancu Pleiotropio Gene-effects in the Rat, 293 
i Lewis L.), Soil Destruction in Malaya, 901 

G* E. F.), [G, F. Powell and], Energy of High 

* k Velocilty Neutrons by .the Photographic Method, 115 ; 

* V $ fES®* W * Heitler, Dr. C, F. Powell and]. Heavy Cosmic 

* ftPgp Particles at Jung&aujoch and Sea-Level, 283 

^of^Rudolf), [obituary article], 104 
FSe&e* (JUi W. P. Campbell and E. M. Fry, Vitamins 


E*«i&K 


, 519 * 

nfo h Antirrhinum Rust, 913 

Lighting in Generating Stations 

r . A.), Science and the Community, 605 
Cr- M.)* Recent Advances in Chemotherapy. 

tgeoiaipl, 194; and F. O. MaoCallum, 
xjufc in Rhesus Monkeys in the 

332 

Evaporation of Mist 
oh Air 864 


Fischer (Dr. A.), Nature of the Growth-Accelerating 
Substance of Animal Tissue Cells, 113 
Fischer (C. E. C.), Aquatic Plants of India and Burma 
(Review), 727 ; impending retirement from the Royal 
Botanic Gardens, Kew ; work of, 829 
Fischer (Prof. E.), awarded the Goethe prize for art and 
science, 324; [death], 1085 

Fisher (Prof. A. G. B.), Economic Self-Sufficiency (Review), 
1031 

Fisher (Miss Eileen E.), Australian ‘Sooty Moulds’, 253 
Fisher (J.), Distribution of the Colour Phases of the Fulmar 
(Fulmarus glaciaHs), 941 

Fisher (Prof. R. A.), and F. Yates, Statistical Tables for 
Biological, Agricultural and Medical Research (Review), 
533 ; Dr. E. B. Ford and Dr. J. S. Huxley, Taste- 
testing the Anthropoid Apes, 750 ; and Miss Janet 
Vaughan, Surnames and Blood-Groups, 1047 
Fitzmaurice (R.), Principles of Modem Building. Vol. 1 : 

Walls, Partitions and Chimneys (Review), 459 
Fleming (Dr. A. P. M.), Education for Industry, 433 ; 852 
Fleure (Prof. H. J.), awarded the Charles P. Daly medal 
of the American Geographical Society, 199 ; Cultural 
Significance of Anthropological Studies, 697 
Flexner (Prof. S.), Evolution of the University Clime and 
its Laboratories, 147 

Flint (W. P.), Fruit Pest Control in the U.S.A., 161 
Foan (late G. A.), [H. Stanley Redgrove and], Hair Dyes 
and Hair Dyeing Chemistry and Technique. New 
edition completely revised by H. Stanley Redgrove 
and J. Bari-Woollss (Review), 740 
Folley (Dr. S. J.), Sex Difference in the Response of the 
Pigeon Crop-Gland to Prolactin, 834 
Ford (Dr. E. B.), [Prof. R. A. Fisher, Dr. J. S. Huxley 
and]. Taste-testing the Anthropoid Apes, 750 
Ford (J.), C. M. Hartley, T. Hamsson, P. M. Synge and 
E. Shackleton. Edited by T. Hamsson, Borneo 
Jungle: an account of the Oxford Expedition to 
Sarawak (Review), 742 

Forman (J.), Extremely Bright Spots on Coolidge Tube 
Target, 511 

Forr6 (Dr. M,), [Dr. J. Bamdthy and], Directional 
Distribution of the Hard and Soft Component of 
Cosmic Radiation, 116 

Fowler (Prof. R. H.), Growth of the Kinetic Theory 
(Review), 993 

Fox (Sir Cyril), Two Bronze Age Cairns in Wales, 518 
Fox (D. C.), [Dr. L. Frobenius and], African Genesis 
(Review), 894 

Fox (H.), Arthritis in Wild Mammals, 638 
Fraenkel-Conrat (H.), [Prof. K. H. Slotta and], Crotoxin, 
290 

Francis (A. J.), awarded a prize of £50 by the Institution 
of Civil Engineers, 29 

Frankel (Dr. M.), and E. Katchalski, Poly-condensation 
of a-Amino Acid Esters, 330 ; 0. Neufeld and E. 
Katchalski, Carbamates of a-Amino-Acid Esters and 
their Poly-condensation, 832 

Frankel (Prof. S. H.), Capital Investment in Africa : its 
Course and Effects (Review), 686 
Frary (S. G.), [H. S. Booth, F. B, Dutton and], Fluorma- 
tion of Phosphorus Halides, 1017 
Frazer (Sir James George), The Native Races of Auslra- 
lasia, including Australia, New Zealand, Oceania, 
New Guinea and Indonesia. A Copious Selection of 
Passages for the Study of Social Anthropology 
from the Manuscript Notebooks of. Arranged and 
edited by R. A. Downie (Review), 688 ; The Native 
Races of Asia and Europe. A Copious Selection of 
Passages for the Study of Social Anthropology from 
the Manuscript Notebooks of. Arranged and edited 
by R. A. Downie (Review), 688 
Frazer (Dr, R. A.), Dr. W. J. Duncan and A. R. Collar, 
Elementary Matrices and some applications to 
Dynamics and Differential Equations (Review), 650 
Freeman (Prof. I. M.), Life-time of the Mesotron, 667 ; 
[Prof. A. E. Haas and]. Elementary Survey of 
Physics : a Non-Mathematical Presentation, with a 
Special Supplement for Pre-medical Students (Review), 
744 



NAME 

Frehden (O.), [Prof* L. Zechmeister and], Achromato- 
graphic Study of Lignite, 331 
Fremlin (Mrs. Reinet), Salaries of Scientific Workers, 119 
Freud (Prof. S.), [death], 579 ; [obituary article], 735 
Freundlich (Dr. E. F.) f conferment upon, of the M.A. degree 
ad eundem gradum, by St. Andrews University, 127 
Friedenreich (Dr. V.), Blood Groups and Paternity, 542 
Friedland (R.), Cement and Concrete (in Hebrew) 
{Review), 367 

Frie dman (L.), and P. G, Carpenter, Diffusion Velocity 
and Molecular Weight, 386 

Friend (Prof. A. W.), [Prof. R. C. Colwell and], Reflection 
of Medium and Short Radio Waves in the Troposphere, 
31 

Friend (Dr. J. Newton), Spectroscopy in Industry (Review), 
532 ; Spectrographic Analysis of East Indian Rocks 
(Review), 652; and R. H. Vallance, Vanadiferous 
Nodules in Worcester Clay, 286; and J. P. Allchin, 
Colour of Celestine, 033 ; [A. W. G. Kingsbury- and]. 
Occurrence of Greenockite in the Mendips, 1013 
Frik (Dr. K.), awarded the Rieder medal of the German 
Rdntgen Society, 508 

Frobenius (Dr. L.), and D. C. Fox, African Genesis 
(Review), 894 

Froehlieh (Dr. A.), appointed pharmacologist to the May 
Institute for Medical Research of the Jewish Hospital, 
Cincinnati, 976 

Fry (E. M.), [L. F. Fieser, W. P. Campbell and]. Vitamins 
Kj and K s , 519 
Fulton (J. A.), [death], 857 

Fulton (Prof. J. F.), Physiology of the Nervous System 
(Review), 133 ; Prof. W. P. Lombard, 1084; [Dr. H. 
R. Catchpole and], Tarsiers in Captivity, 514 
Furon (Prof. R.), Manuel de pr^histoire generate : Europe, 
Asie, Afrique, Am6rique (Rei'iew), 737 
Fiirth (R.), K. Sitte and H. P. Appel, Determination of 
Stellar Diameters by Interferometer, 40 


Gainsborough (G. F.}, The Diode as a Frequency-changer 
for Measurements at Ultra-High Frequencies, 548 
Gall (D. C.), Comparing Resistances of Four-Terminal 
Resistors, 982 

Gallop (R.), Mexican Mosaic (Review), 883; Basque 
Origins, 946 

Galloway (Dr. I.), appointed scientific superintendent of 
research at the Pirbright Research Station of the 
Foot-and-Mouth Disease Research Committee, 705 
Gamow (Prof. G.), Nuclear Reactions in Stellar Evolution, 
575; 620 

Ganguli (N.), [Prof. K. S. Krishnan and]. Large Aniso¬ 
tropy of the Electrical Conductivity of Graphite, 
667 

Gann (late Dr. T. W.), Mava Mounds of British Honduras, 
252 

Gant (D. H. T.), Fission of Uranium under Deuteron 
Bombardment, 707; [Dr. R. S. Krishnan and], 
Deuteron Bombardment of Silver, 547 
Gardiner (E. L.), [0. F. Brown and]. The Elements of 
Radio -Communication. Second edition (Review), 1068 
Gardiner (Prof. J. Stanley), Conservation of Natural 
Rsources (Review), 310 ; The Californian Deserts 
(Review), 460 

Gardner (Prof. E. A.), [death], 970 

Gardner (H. B.), and C. M. Saeger, Impurities in Brass, 386 
Gamer (Prof. W. E.), Co-operative Activation, 287 
Garnett, jr. (Prof. C. B.), The Kantian Philosophy of 
Space (Review), 587 

Garratt (Dr- D. C-), Drugs and Galenicals : their Quanti¬ 
tative Analysis (Review), 402 
Garrett (A. B.), Mercuric Halide Complex Ions, 1018 
Gars tang (Prof. W.) f Nomenclature of Nudibranchiate 
Mollusc a, 481 

Gatenby (Prof. J. B.), and Miss Olive E. Aykroyd, 
Cytology of the Human Uterine Gland Cell, 331 
Gates (Prof. R. R.), Chromosome Structure, 81; Nucleoli, 
Satellites and Sex Chromosomes, 794; Human 
Genetics, 821 ; Relation of the Nucleolus to Second¬ 
ary Constrictions, 980 


INDEX 

Gathome-Hardy (G. M.), The Fourteen Points and fcEe 
Treaty of Versailles (Review), 1031 
Gatty (O.), [Dr. G. S. Carter, Dr. J. H. Schulman, Dr. H. 
Walston and]. Calcium in Ciliary and Muscular Move¬ 
ment, 980 

Gaunt (J. F.), appointed research assistant in dyeing in 
Leeds University, 219 

Gavin (W.), appointed agricultural adviser designate to 
the Minister of Agriculture and Fisheries, 410 
Gay (H. J.), Computation and Trigonometry (Review), 585 
Geddes (M.), and I. L. Thomsen, Surface Features of Mars 
at the Recent Opposition, 944 
Gessam (Dr. R.), Magic m Mexico, 1033, 1039 
Gheury de Bray (M. E. J.), Interpretation of the Red- 
shifts of the Light from Extra-Galactic Nebulte, 285 ; 
Measurements of the Velocity of Light, 945 
Ghose (R.), [B. Mukerji and], Elimination of Administered 
Chloral Hydrate in the Urine as a Test for Liver 
Function, 112; Blood Clearance of Free Chloral in 
Normal and Liver-damaged Dogs, 630 
Gibbs (D. F.), and Prof. G. P. Thomson, Possible Delay in 
the Emission of Neutrons from Uranium, 202 
Gibson (Prof. C. S.), Sir William Pope, 810 
Gillen (late F. J.), [late Sir Baldwin Spencer and]. The 
Native Tribes of Central Australia. New edition 
(Review), 363 

Gillespie (J, J.) # The Principles of Rational Industrial 
Management (Review), 53 

Gillespie (L. J.), and W. R. Downs, Palladium-Deuterium 
Equilibrium, 757 

Gillett (Joyce), Ghost Figures of Santa Cruz, 870 
Gilligan (Prof. A.), [death], 730 ; [obituary article], 812 
Gilmour (J. S. L.), and Dr, J. W. Gregor, Demes: a 
Suggested New Terminology, 333 
Ginnings (D. C,), [N. S. Osborne, H. F. Stimson and], 
Thermal Properties of Water and Steam, 716 
Giordano (A.), A Geothermic Generating Plant, 747 
Glaister (Dr. J.), [Dr. S. Smith and]. Recent Advances in 
Forensic Medicine. Second edition (Review), 371 
Glanville (Prof. S. R. K.}, Catalogue of Demotic Papyri 
in the British Museum. Vol. 1 : A Theban Archive 
of the Reign of Ptolemy I, Soter (Review), 582 
Glasscock (H. H.), and W. M. Ware, Leaf-spot Disease of 
Spinach, 002 

Glockler (Prof. G.), and Prof. S. C. Lind, The Electro¬ 
chemistry of Gases and other Dielectrics (Review), 93 
Glover (R. E.), [Prof. J. B. Buxton and]. Tuberculin 
Tests in Cattle, 108 

Glueck (Dr. N.), Excavations at Ezion-Geber, 278 
Glynne (A.), Comparison of Resistances of Four-Terminal 
Resistors, 596 

Glynne (Mary D.) f Fungal Lodging of Wheat, 39 
Godden (W.), Elements in Nutrition, 556 
Godfrey (F. K.), [B. C. Cotton and]. The Molluscs of 
South Australia. Part 1 (Review), 193 
Goldblatt (Prof. H.), awarded the Alvarenga prize of the 
College of Physicians of Philadelphia, 375 
Goldstein (Dr. L.), A. Rogozin ski, ana R. J. Walen, The 
Scattering by Uranium Nuclei of Fast Neutrons and 
the Possible Neutron Emission Resulting from 
Fission, 201 

Golightly (Dr. W. H.), and Dr. LI. Lloyd, Insect Size and 
Temperature, 155 

Goodeve (Dr. C. F.), [Dr. E. E. Broda, Dr. R. J. Lytbgoe, 
E. Victor and], Cataphoretie Measurements on 
Solutions of Visual Purple and Indicator Yellow, 709 
Goodlet (Prof. B. L.), appointed professor of electrical 
engineering in Birmingham University, 87 
Goodman [Evans, Keevil, Lane, Urry and], Helium Ratios 
of Igneous Rocks, 677 

Goodapeed (T. H.), and P. Avery, Trisomic Nicotiana 
1095 

Gordon (A. H.) f [V. Subrahmanyan, Dr. D. E. Green, 
and]. Isolation of a Catalytically Active Flavoprotein 
from Liver, 1016 

Gordon (A. R.), [S. Shankman and]. Vapour Pressures of 
Sulphuric Acid Solutions, 716 
Gordon (Dame Maria Ogilvie), [death], 14; [obituary 
article], 142 



xii NAME 

Oorer (G.), Himalayan Village : an Account of the Lepchas 
of Sikkim (Review), 96 

Grortner (Prof. R. A.), Outlines of Biochemistry: the 
Organic Chemistry and the Physicochemical Reactions 
of Biologically Important Compounds and Systems. 
Second edition {Review)* 268# 

Gorton (F. R.), [J. A. Clark, F. W. Sears and], Physics 
To-day {Review)* 688 

Goudie (Prof. W. J.), conferment upon, of an honorary 
doctorate by Glasgow University, 47 
Goulden (C. H.), Methods of Statistical Analysis {Review), 
799 

Grant (Dr. J.), The Cellulose Industry, with Special 
Reference to the Paper and Allied Industries, 217; 
Wood Pulp (Review), 740 

"“Grasemann (Dr. E.), [Dr. K. Diebner und], Kttnstliclie 
Radioaktivitat : Experimentelle Ergebnisse {Review), 
689 

Graubard (Dr. M.), Man the Slave and Master (Review), 310 
Graves (Dr. W. W.), awarded the Award of Merit of the 
St. Lou:s Medical Society, 829 
Gray (B.), Early Islamic Decorative Technique, 912 
Gray (Dr. L. H.), and Dr. J. Read, Measurement of Neu¬ 
tron Dose in Biological Experiments, 439 ; Dr. J. 
Read and Dr. J. C. Mottram, Comparison of the 
Lethal Effect of Fast Neutrons and Gamma-Rays on 
the Growing Tips of Broad Bean Roots, 478 ; and Dr. 
J. Read, Quantitative Comparison of the Biological 
Effects of Neutrons and other Ionizing Radiations, 
509J 

Green (If. E.}, Pathological Problems of Fruit and Hops 
(Review), 687 ; L V. Subrahmanyan, A. H. Gordon 
and]i Isolation of a CatalyticaJly Active Flavoprotein 
from Liver, 1018 

Green (S. L.), The Theory and Use of the Complex Variable 
(Review), 741 

Greene (Dr. Raymond), Scientific Research in the Region 
of Mount Everest, 168 

Greenlees (A. E.), The Amplification and Distribution of 
Sound (Review), 197 

Greenwood (Prof. Major), Social Distribution of University 
Education, 691 

Greenwood (Dr. T.), A Century of British Philosophy 
(Review), 61 

Gregg (Dr. S. J.), and Dr. E. E. Widdowson, Evaporation 
of Built-up Molecular Filins, 666 
Gregor (Dr. J. W.)» [J- S. L. Gilmour and], Demes ; * a 
Suggested New Terminology, 333 
Gregory (Dr. E,), [E. N. Simons and], The Structure of 
Steel Simply Explained (Ferieio), 198 
Gregory, James, Tercentenary Memorial Volume, Edited 
by Prof. H. W, Turnbull (Review), 1062 
Gregory (P. H.), White Mould Disease of the Daffodil, 
263 ; Indirect Damage by Narcissus Leaf Diseases, 
984 

Gregory (Dr. P. W.), Relationship between Hereditary 
Size in Mammals and Glutathione Content of the 
Tissues, 661 

Gregory, Bt. (Sir Richard), elected president of the British 
Association ; work of, 472 ; Contacts of Religion and 
Science, 622; Natural and Political Philosophies 
(Review), 764; Old and New Astronomy (Review), 
1028 

Gregory (Dr. W. 3C), and M. Heilman, Dentition of 
Australopithecus (Plesianthropus), 461 
Grenfell (Sir Wilfred), elected an honorary member of the 
American Geographical Society, 199 
Grosser (E. B.), [C. M. Breder and]. The Four-eyed 
Blenny, 676 

Griaule (M.), Masques Dogons; Jeux Dogons (Review), 738 
Griffiths (Dr. Gwenvron M.) } appointed to the Kathleen 
Schlesinger research fellowship for 1939-40, 242 
Griggs (D.), A Theory of Mountain-Building, 602 
Grigson (W. V.), The Maria Gonds of Baatar (Review), 
1076 

Grimmett (L. G.), and G. V. B. Herford, An Experiment 
on the Effects of 7 -Radiation on the Grain Weevil, 939 
Grimshaw (P. H.), [death], £91 ; [obituary article], 1004 
Grinnell (Prof. J.), [death], 65 


INDEX 

Gronemeier [Brigl, Schultz and], The Ethyl-Thioglucos- 
ides and a new Monoacetoneglucose, 680 
Gross (Dr. F.), [Dr. H. Pettersson, F. Koczy and , Largo- 
scale Plankton Culture, 332 

Grossem (Prof. O.), awarded the silver medal of the Jena 
Society of Medicine and Natural Sciences, 199 
Groves (Miss R. C.), Exfoliation of Vermiculite by 
Chemical Means, 664 

Griineberg (H.), [M. C. Bourne and], Inheritance of Catar¬ 
act, 38; and H. B. Fell, Pleiostropio Gene-effects 111 
the Rat, 293 

Guha (B. S.), Aboriginal Races of India, 293 
Gunn (Prof. J. A.), Prof. H. H. Meyer, 968 
Gurevich (Dr. I.), Phase Transitions of Nuclear Matter, 326 
Gustafson (Prof. A. F.), Prof. H. Ries, Prof. C. H. Guise, 
and Prof. W. J. Hamil ton, jr., Conservation in the 
United States (Review), 310 

Gutenberg and Richter, The Central Core of the Earth, 210 
Gutenberg (Dr. B.), [Dr. H. Benioff and], Observations 
with Electromagnetic Microbarographs, 478 
Gutton (C.), T616graphie et telephonee sans fil (Review), 
1068 

Gwynne-Vaughan (Dame Helen), appointed Director of 
the Auxiliary Territorial Service, Army Branch, 70 
Gybrgy (Dr. P.), and Dr. R. E. Eckardt, Vitamin B a and 
Skin Lesions in Rats, 612 


Haagen-Smit (A. J.), [J. English, J. Bonner and], Wound 
Hormones in Plants, 984 

Haas (Prof. A. E.), and Prof. I. M. Freeman, Elementary 
Survey of Physics: a Non-Mathematical Presenta¬ 
tion, with a Special Supplement for Pre-medical 
Students (Review), 744 

Haasis (F. A.), Studies on Narcissus Mosaic, 448 
Haayman (P. W.), [Prof. J. P. Wibaut and], Ozonization 
of O-Xylene and the Structure of the Benzene Ring, 
290 

Haddow (Dr. A.), Genetical Aspects of Growth, Normal 
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KidBon (Dr. Edward), [obituary article', 103 
Kimura (Prof. K.), [Dr. Y. Xishina, T. Yasaki, H. Ezoe, 
M. Xkawa and], Fission of Thorium by Neutrons, 547 
Kinberg (Prof. O.), Mental Disease and War, 400 
Kingsbury (A. W. G.), A Yew British Locality for Fluorite 
in Somerset, 1013; and Dr. J. Newton Friend, 
Occurrence of Greenockite in the Mendips, 1013 
Kinman (T. H-), Radio Interference Measurements; 

Electrical Interference in Flying, 211 
Kirby-Smith and Bonner, Raman Spectrum of Gaseous 
Methyl amine, 1018 

Kirfel (Prof. W.)* [Dr. L. Hilgenberg and], Vagbhata’s 
Ast;§Agarhdayasaiphitfi., Lief. 5, 6, 7 (Review), 370 
Kirihara (S. H.) and K. Nakamura, Employment Tests 
for Rayon Factory Hands, 789 
Kirkpatrick (Dr. T. P. C.), Medicine in Ancient Ireland, 
543 

Kitchener (Earl), Measurements of the Velocity of Light, 
945 

Klauber (L. M.), Replacement of Fangs in Rattlesnakes, 
7!4 

Kleine (Dr. F. K,), awarded the Shield of Nobility of the 
Reich, 282 

Kleinpell (R. M.), Miocene Stratigraphy of California 
(Review), 1030 

Klemperer (O.), Electron Optics (by the Research Staff of 
Electric and Musical Industries, Ltd.) (Review), 401 
Klingstedt (H.), Crossing of Chorthippus bicolor and Ch. 
biguttatus, 161 

Knapman (C. E. H.), [E. Vanstone and], Food Value of 
Broccoli, 335 

K n igh t (Dr. B. H.), Training of Engineers, 673 
Knight (Prof. H. O.), [death], 857 

Knight (R. L.), and T. W. Clouston, Genetics of Blaekarm 
Resistance in Cotton, 676 

Knox-Shaw (Dr. H.), The New Radcliffe Observatory, 19 
Koch (Dr. J.), [Dr. K. J. Bostrom, Dr. T. Lauritsen and], 
Delayed Neutron Emission Accompanying Ur anium 
Fission, 830 

Koczy (FA [Dr. H. Pettersson, Dr. F. Gross and]. Large- 
scale Plankton Culture, 332 

von Koenigswald (Dr. G. H. R.), and Prof. F. Weidenreich, 
The Relationship between Pithecanthropus and Sinan¬ 
thropus, 926; 933 

Koga (I.), and M. Tatibaaa, Extremely Bright Spots on 
Coolidge Tube Target, 511 

Kbgl (Prof. F.), and Dr. H. Erxleben, The Glutamic Acid 
of Tumour Proteins, 111 
Kol (Dr. E.), Life in Arctic Ice and Snow, *39 
Koller (Dr. P. C.). A Synopsis of Genetics (Review), 1067 ; 
[Prof. F. A. E. Crew and], Chromosomes of the Pig, 
385 

Kolthoff (Prof. I. M.), [H. A. Laitinen and], Study of 
Diffusion Processes by Electrolysis with Micro - 
electrodes, 549 

Komarov (Prof. V. L.), awarded the Order of Lenin by 
the Soviet Government; work of, 777 
Korenchevsky (Dr. V.)» and K. Hall, Metaplasia and 
Adenoma-like Changes in the Uterus of Rats Injected 
with Sex Hormones, 1048 

Kosterlitz (Dr- H. W.), Galactose-l-Phosphoric Acid in 
Galactose Metabolism, 635 

Kostoff (Prof. D.), Heterochromatic Regions of Chromo¬ 
somes, 38; Effect of the Fungicide ‘Granosan* on 
Atypical Growth and Chromosome Doubling in Plants, 
334; Abnormal Mitosis in Tobacco Plants Forming 
Hereditary Tumours, 599; Polyploids are More 
Variable than their Original Diploids, 868 
Kothari (Dr. D. S.), The Meson and Cosmology, 548 
Kotschnig (W. M.), Unemployment in the Learned Pro¬ 
fessions, 148 

Kraus (Prof. E. H,), and Prof. C. B. Slawson, Gems and 
Gem Materials. Third edition (Review), 372 
Krebs (Dr. H. A.), and Dr. P. P. Cohen, Glutamic Acid aa 
a Hydrogen Carrier in Animal Tissues, 513 ; Dis- 
mutation of Keto Acids in Bacteria and Animal 
Tissue, 1072 

Krige (J. D,), Cattle and Marriage Among Southern 
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TTr i.hr urn (Prof. K. S.), and N. Ganguli, Large Axusotropy 
of the Electrical Conductivity of Graphite, 667 
Krishnan (Dr. B. S.), and D. H. T. Gant, Deuteron Bom- 
bardment of Silver, 647 
Krol (Prof. M. B,), [obituary article], 503 
Krug (C. A.), and A. Carvalho, Genetical Proof of the 
Existence of Coffee Endosperm, 515 
Kuczynski (R. R.), ‘'Living-Space” and Population 
Problems (Review), 1031 

Kuhn (Prof. Richard), awarded the Nobel prize for 
chemistry for 1938 ; work of, 858 
Kundt (August A. E. E.), centenary of the birth of; work 
of, 861 

Kuno (H.), The Daruma Volcano, Japan, 485 


de Lacerda Caatelo Branco (Vice-Admiral H. C.), trans¬ 
lated by Dr. A. F. Jardim, The Climate of Madeira : 
with a Comparative Study (Review), 742 
Laoroute (P.), Determination of Stellar Diameters by 
Interferometer, 1018 

Ladewig (Dr. P.), Precipitation of Protein Fractions in 
Solutions Particularly Poor in Proteins, 76 
Laitinen (H. A.), and Prof. I. M. Kolthoff, Study of 
Diffusion Processes by Electrolysis with Micro- 
electrodes, 549 

Lai (Awadh Behari), [Dr. Bawa Kartar Singh and]. Differ¬ 
ence in Odour of d~, l - and -Derivatives of Ammo* 
and Bisammo-Methylenecamphors, 910 
Lalkaka (K. E.), Hot Spraying of Shellac, 936 
Lamb (J.), and E. A. Houghton Roberts, Cytochrome 
Oxidase in Tea Fermentation, 867 
Lambert (J.), in conjunction with A. Holdemees and Dr. 
F. Sherwood Taylor, The Essentials of Volumetric 
Analysis (Review), 1080 
Lambert (R. C.)» [death], 812 

Lambert on (Dr. A. H.), appointed assistant lecturer in 
chemistry in Sheffield university, 762 
Lamont (Dr, A.), Cranidia! Muscle Scars of ‘IIIemus* proles 
var. shehensis Whitt axd, 206 
Lander (Dr. G. D.), [obituary article], 970 
Landy (M.), Influence of Glutamine on the Growth of 
Streptococcus hmmolyticus , 512 
Lane (Dr. Clayton), The Story of Plague and other Tropical 
Diseases (Review), 801 

Lane [Evans, Goodman, Keevil, Urry and], Helium Ratios 
of Igneous Rocks, 677 

Lane (Sister Mary Miehaella), [Prof. J. R. Loofbourow, 
A. A. Cueto, D. Whalen and], Local Growths in 
Animals Produced by Injection of Intercellular 
Wound Hormones, 939 

Langdon-Brown (Sir Walter), appointed president of the 
British Social Hygiene Council, 1088 
Langfeld (H. S.), [E. G. Boring, H. P. Weld and others], 
Introduction to Psychology (Review), 744 
Langhans (Theodor), centenary of the birth of; work of, 
546 

Larsen (E. S-), and G. Switzer, Melting of Granodiorite by 
Andesite, 676 

Laszt (L,), Influence of Sodium Chloride on Glucose 
Absorption from the Intestine of Iodo acetate-poisoned 
jfota 244 

Latimer (Prof. W. M.), The Oxidation States of the 
Elements and their Potentials in Aqueous Solutions 
(Review), 367 

Laubengayer (A. W.), and H. R. Engle, Oxides and 
Hydroxide of Gallium, 162 

von Laue (Prof. M-), sixtieth birthday of; work of, 
625 

Lauritsen (Dr. T.), [Dr. K. J. Bostrom, Dr, J. Koch and]. 
Delayed Neutron Emission Accompanying Uranium 
Fission, 830 

Laustsen (O.), [0. Winge and], Hybridization in Yeast, 
253 

Lawrence (Prof. E, O.), awarded the Nobel prize for 
physics for 1939 ; work of, 859 
Lawrence (Dr, J.), and others. Neutrons and Radio- 
Elements and their Biological Applications, 

RK*T 
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Lawrence (W. J. C.), "M. B. Crane and]. The Genetics of 
Garden Plants. Second edition (i?eWeir), 94; and 

J. Newell, Seed and Potting Composts, with Special 
Reference to Soil Sterilization {Review), 581 : R. 
Scott-Moncrieff and V. C. Sturgess, Genetics of 
Streptocarpus, 676 

Lawton (Dr. G.), Mental Hygiene in Old Age, 902 
Lea (Prof. F. C.), Hydraulics : for Engineers and Engineer¬ 
ing Students. Sixth edition (Review), 584 
Learmonth (Prof, J. R.), Dr. W. J. Hajo, 274 ; Prof. 
Archibald Young, 407 

Lecat (M.), Bibliographie de Maurice Maeterlinck: 

Litterature. Science, Philosophie (Review), 1081 
Lecoin (M.). [Mile. M. Perey and], |3 Spectrum of Actinium 

K, 326 : and I. Zlotowski, Micro calorimetric Measure¬ 
ment of the Mean Energy of Disintegration of Radium 
E. 440 

Deeming (E. L.), Road Development in the United States, 
710 

Leet (Prof. L. Don), Ground Vibrations near Dynamite 
Blasts, 791 ; Practical Seismology and Seismic Pro¬ 
specting {Review), 881 

van Leeuwenhoek (Antoni), Alle de brieven (The Collected 
Letters of Antoni van Leeuwenhoek). Deel (part) 1 
(iter/eir), 956 

LefSvre (Jules), awarded the Grand Prix Prince Albert I 
de Monaco of the Paris Academy, 474 
Le Gall (Dr. A.), Alcoholism and Mental Disease, 543 
Legg (P. H.), An Introduction to Astronomical Naviga¬ 
tion (Review), 5S6 

Legge (J. W.), [Dr. R. Lemberg, M. Norrie and!, Catalase, 
551 

Leith-Ross (Mrs. Sylvia), African "Women : A Study of 
the Ibo of Nigeria (Review), 737 
Leloir (L. F.), [J. M. Munoz, E. Braun-Menendez, J, C. 
Fasciolo and], Hypertensin : The Substance Causing 
Renal Hypertension, 980 

Lemberg (Dr, R.), M. Norrie and J. W. Legge, Catalase, 551 
Lennard-Jones (Prof. J. E.), and Dr. A. F. Devonshire, 
Critical Phenomena in Gases, 793 
Lennox (F. G.), Development of a Synthetic Medium for 
Aseptic Cultivation of Larvae of Lucilia cuprina, 676 
Leonard {Prof. F. C.), Goose Lake Siderite, 913 
Le Page (G. A.), [Dr. L. B. Pett, Marian Iapkind and]. 
Vita m in A in Ling Cod Liver Oil, 634 
Lettau (Dr. H.), Atmospharische Turbulenz (Review), 651 
Leuschner (Prof. A. O.), Minor Planets of the Hecuba 
Group (Halley lecture), 871 
Levin (Major A. E.), [obituary article], 969 
Levy (Prof. H.), Modern Science : A Study of Physical 
Science in the World To-day (Review), 3 
Levy-Bruhl (Prof. L.), [death], 318 ; ["obituary article], 
471 

Lewis (D.), Genetics of the Raspberry, 601 
Lewis (Dr. G. W.), Some Modem Methods of Research in 
the Problems of Flight (Wilbur Wright memorial 
lecture), 229 

Lewis (Dr. J. F.), [death], 1006 
L’Hermite (R.), Tests of Materials, 189 
Liche (Dr. H.), and Prof, K. Wodzicki, Vaginal Smears 
and the CEstrous Cycle of the Cat and the Lioness, 245 
van Liempt (J. A. M.)\ and J. A. de Vriend, Testing of 
Electric Fuses, 122 

Liljequist (G.), [N. G. Johnson and]. Angular Distribution 
of Submarine Daylight, 44 

Lind (Prof. S. C.), [Prof. G. Gladder and]. The Electro¬ 
chemistry of Gases and Dielectrics (Review), 93 
Lindberg (C. A.), [A. Carrel and]. The Culture of Organs 
(Review), 95 

Lindegren (Dr. A.), Education in Germany* 321 
Lindgren (Prof. W.}, [death], 970 ; [obituary article;, 1083 
Lineweaver (H.), [Prof, A. K. Balls and]. Nature of a 
Group in Papain Essential to its Activity, 513 ’ 
Linge (C. A,), conferment upon, of an honorary degree by 
Durham University, 875 

Linning (W. A.), appointed a lecturer in engineering in 
Leeds University, 219 

Linton (D. L.), [S. W. Wooldridge and]. Structure, Sur¬ 
face and Drainage in South-East England, 121 


Linton (R. G.). and A. Brownlee, Vitamin A Content of 
the Livers of a Hundred Healthy Dogs, 978 
Lipkind (Marian), [Dr. L. B. Pett, G. A. Le Page and]. 
Vitamin A in Ling Cod Liver Oil, 634 
Lipmann (Prof. F.), Role of Phosphate in Pyruvic Acid 
Dehydrogenation, 381 
Taster (Sir Spencer), [death], 624 

Little (C. C.), Hybridization and Tumour Formation m 
Mice, 1052 

Livingston (Prof. R.), Physico-Chemical Experiments 
(Review), 897 

Ljubimowa (M. N.), [Prof. W. A. Engelhardt and], Myo- 
sine and Adenosinetripbosphatase, 668 
Lloyd (Dr. Dorothy Jordan), awarded the Fraser Muir 
Moffat medal of the Foundation of Tanners' Research 
Laboratory of America, 603 

Lloyd (Dr. LI.), [Dr. W. H. Gohghtly and], Insect Size 
and Temperature, 155 

Lloyd (Lord), Leadership m Democracy (Walker Trust 
lecture), 359 

Locke (H. W,), JPatrieia Hall and], Incentives and Con¬ 
tentment : a Study made m a British Factory 
( Review j, 1082 

Lodge (Sir Oliver), The Life-work of My Friend, F. W. H. 

Myers (Review), 1027 
Loeser (Dr. J. A.), [death], 579 

Loewi (Prof. O.), elected an honorary' member of the 
Royal Society of Edinburgh, 70 
Loewi (O.), [Dr. W. Dulidre and], Liberation of Potassium 
by Acetylcholine in the Central Nervous System, 244 
Loewinson-Lessing (Prof. F. Y.), [obituary article], 1005 
Lombard (Prof. W. P.), [death], 236; "obituary article], 
1084 

Long (Prof. E. R.), elected president of the Wistar Insti¬ 
tute of Anatomy and Biology, 199 
Longree (TL), Powdery Mildew of the Rose, 485 
Longstaff (Dr. T. G.),*Gen. the Hon. C. G. Bruce, 407 
Lonnberg (E.), Adaptation in a Dolphin’s Backbone, 675 
Loofbourow (Prof. J. R.), E. S. Cook, Sister Cecelia Marie 
Dwyer and Sister Mary Jane Hart, Production of 
Intercellular Hormones by Mechanical Injury, 553 ; 
A. A. Cueto, D. Whalen and Sister Mary Miehaella 
Lane, Local Growths m Animals Produced by Injec¬ 
tion of Intercellular Wound Hormones, 939 
Loomis (Dr. W. E.), and Dr. C. A. Shull, Experiments in 
Plant Physiology : A Laboratory Text-book (Review), 
583 

Loughnane (J. B.), Myzus omatus a Vector of Potato 
Viruses, 785 

Lovell (Dr. A. C. B.), and J. G. Wilson, Investigation of 
Cosmic Ray Showers of Atmospheric Origin, Using 
Two Cloud Chambers, 863 

Lovell (Dr. R.), [Dr. Edith Straker, Dr. B. Hill and]. 
Bacteria of the Throat and Nose, 1017 
Low (Prof. A.), conferment upon, of an honorary doctorate 
by Aberdeen University, 127 

Lowe (P. R.), awarded the Verner von Heidstoim gold 
medal of the Royal Swedish Academy of Sciences, 
749 

Lowie (R. H.), Ethnography of the Washo of Nevada, 
U.S.A., 638 

Luckwill (Dr. L. C.), Heterosis in Tomatoes, 121 ; Heter¬ 
osis in Lycopersicum Crosses in Relation to Seed 
Weight, 908 

Ludin (Prof. A.), elected to the physical mathematical 
class of the Prussian. Academy of Sciences, 70 
Ludlow (E. J.), awarded the Founders Company fellow¬ 
ship, 242 

Ludwig (C. A.), [F. E. Allison, S. R. Hoover* F. W. Minor 
and], Legume Nodule Metabolism and Nitrogen 
Fixation, 711 

Lunt (Dr. R. W.), Chemical Reaction in the Electric 
Discharge (Review), 93; [L. S, Harley and], The 
Electric Discharge in Engineering Science (Review), 
769 

Lyon (Prof. C. J.), Dendrochronology in the Eastern 
'United States, 1086 

Lyot (B.), elected an honorary member of the Royal 
Society of Edinburgh, 70 
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iijrfch (R.), [J• M. Twort and], Skin Cancer due to Handling 
Coal Tars Used for Preservation of Fishing Nets, 446 
Lythgoe (B.), [M. M. El-Sadr, H. G. Hind, T. F. Macrae, 
C. E. Work, Prof, A. R. Todd and], Vitamin B 
Requirements of the Rat, 73 
Lythgoe (Dr. R. J.), [Dr. E. E. Broda, Dr. C. F. Goodeve, 
E- Victor and], Cataphoretie Measurements on Solu¬ 
tions of Visual Purple and Indicator Yellow, 709 
Lyttleton (R. A.), Fission of Rotating Bodies, 296 ; 
[F. Hoyle and], The Evolution of the Stars, 1016 


MacArthur (J. W.), and A. R. Dafoe, The Quintuplets, 870 
Mac Arthur (Mary), and R. H. Wet more, Vascular Anatomy 
of the Apple, 1053 

Macartney (C. A.), The Danubian Basin (Review), 1031 
McBain (Prof. J. W.}, awarded the Davy medal of the 
Royal Society, 826; 987 

McBain (Dr. Mary Evelyn Laing), elected national 
president of the American Women’s Chemical Honor 
Society, Iota Sigma Pi, 1044 
MacCallum (F. O.), [Dr. G. M. Findlay and], Spontaneous 
Yellow Fever in Rhesus Monkeys in the Absence of 
Mosquitoes, 332 

McCandjish (Prof. D-), appointed honorary director of the 
Procter International Research Laboratory, 938 
McCaskie (W. LI.), Leaf Cuttings, 161 
Maclay (W. D.), [R. M, Hann, C. S. Hudson and], Structures 
of Diacetone Dulcitols, 757 

Mcdeary (G. F.), Population r To-day’s Question (Review), 
193 

McClement (W. D.), [N. W. Pirie, K. M. Smith, E. T. C. 

(Spooner and], Tobacco Necrosis Virus, 80 
McClintook (B.), Genetical Analysis of Abnormal Chromo¬ 
somes, 837 

McCombie (Dr- BL), appointed temporary director of the 
Laboratory of General and Organic Chemistry of 
Cambridge University, 990 
McCoy (H. N,), Salts of Europium, 791 
McCrea (Prof* W. H.), Analytical Astrophysics (Review), 
130 ; Stellar Structure and Stellar Energy, 985 
Macdonald (Lieut, F. W.), [Prof. F. E. Terman and]. 
Fundamentals of Radio (Review), 368 
McEntegart (Rev. W.) t Binocular Stereoscopic Vision, 154 
McFadden (Prof. J. H.), [death], 236 
McFarlane (Dr. A. S.), and M, G. Macfarlane, Effect of 
Lipoid Solvents on Vaccinia Virus, 376 ; [Prof. F. L. 
Hopwood, M. H. Salaman and]. Effect of Ultrasonic 
Vibration on Vaccinia Virus, 377 
Macfarlane (M. G.), [Dr. A. S. McFarlane and], Effect of 
Lipoid Solvents on Vaccinia Virus, 376 
McGowan (Dr. J. P.) f Nicotinic Acid, Pentose-Nucleotides 
and Anemia, 244 

Mackie (Col. F. P.), Insects in Aircraft, 260 
Mackintosh (J.), Feeding of Dairy Cows* 257 
McKenzie (Prof. A.), conferment upon, of an honorary 
doctorate by St. Andrews University; work of, 660 
McKenzie (A, E.), Electric Heating of Domestic Hot 
Water Supply, 280 

MoKerrow (J. C.), Human Origins and Taboo, 1048 
Mac, Kinne y (Prof, L. C.), Early Medieval Medicine 
(Rev%&w), 308 

McLeod (Prof. J. W.), [Prof. M. Stewart and], Report for 
- 1937 and 1938 of the Department of Pathology and 
Bacteriology of Leeds University, 109 
McMath (R. R.), Motion Pictures of Small Chromospheric 
Flocculi, 336 

Macmillan (Harold), Traditions and Future of British 
Democracy (Review), 398 

McMillan (Cadet V. A.), awarded the Howard prize of the 
Royal Meteorological Society, 70 
Mc^Murrich (late Prof. «T. P.), awarded the Flavelle medal 
w of the Royal Society of Canada, 255 
McNeill (J. McF.), conferment upon, of an honorary doctor¬ 
ate by Glasgow University, 47 
Macovei (Prof, G.), Lee gisementa de p&role: geologic* 
statistique, Economic (Review), 1080 
McPetrie (Dr. J. S.), and J. A. Saxton, Diffraction of 
Ultra-Short Radio Waves, 631 


Macrae (T. F.) f [M. M. El-Sadr, H. G. Hind, C. E. Work, 
B. Lythgoe, Prof. A. R. Todd and]. Vitamin B 
Requirements of the Rat, 73 
McReynolds (J. P.), [J. C. Bailor and], Stereochemistry 
of Complex Inorganic Compounds, 1006 
Me Willi am (Rev, J. M.) f and Lord David Stuart, New 
Breeding Place of Gan-net, 676 
Macy-Hoobler (Dr. Icie), awarded the gold medal and 
prize of the Borden Company, 781 
de Madariaga (Don Salvador), Museums and World Peace, 
124 

Maddock (A. G.), C. Reid and Dr. H. J. Emel6us, New 
Iodine and Fluorine Derivatives of Monosilene, 328 
Maes (Dr. J. P.) t Neural Mechanism of Sexual Behaviour 
in the Female Cat, 698 

Mahflfl (M. K-), [F. H. Constable and]. Acoustic Properties 
of Mud Bricks, 33 

Maier (J.), [R. V, Cleary, G. H. Hitchings and], Meta¬ 
bolism of Chloronaphthalenes, 122 
Main (Hugh), elected president of the British Empire 
Naturalists Association ; work of, 185 
Major (Prof. R. H.), Classic Descriptions of Disease, with 
Biographical Sketches of the Author. Second edition 
(Review), 196 

Majumdar (Dr. D. N.), Family Life of Rajputs, 80 
Makins (F. K.), Concise Flora of Britain for the Use of 
Schools : With Explanatory Illustrations and Keys 
to Identification (Review), 366 
Mallowan (M. E. L.), Arch geological Excavations in 
Northern Syria, 702 

Maluf (Dr. N. S. Rustum), Dr. R. W. Clarke and Dr. 
K. W. Thompson, Role of the Renal Innervation in 
Kidney Function, 292 

Mangham (Prof. S.), Earth’s Green Mantle: Plant 
Science for the General Reader (Review), 364 
Mann (P. J. G.), and Dr. J. H. Quastel, Benzedrine and 
Brain Metabolism, 943 

Mann (Dr. T.), [Prof. D. Keilin and], Carbonic Anhvdrase, 
442 

Mansfield (Dr. W. C.), [death], 408 

Manton (Dr. I.), Cytology of the Common Male Fern in 
Britain, 291; Spiral Structure of Oemunda regalis, 

Marcy (G.), Rock Paintings and Engravings of the 
Western Sahara, 38 

Marett (R. H. K.), An Eye-Witness of Mexico (Review), 
883 

Marett (Dr. R. R.), Speleolatry, 319; Prof. Edward 
Weetennarek, 502 

Marinatos (S.), Volcanic Action in Minoan Crete, 1096 
Mark (Prof. H.), Structure of the Rayon Fibre, 313 
Marks (Simon), conferment upon, of an honorary doctorate 
by London University, 876 
Marr (J. W. S.), Commdr. F. Wild, 678 
Marsh (R. W.), Apple Canker, 913 

M a r shall (A.), Chemistry of Chemical Warfare (Review), 

Marshall (Dr. F. H. A.), conferment upon, of an honorary 
doctorate by Edinburgh University, 219 
Martin (A. C.), and F. M. Uhler, Food of Game Ducks, 1007 
Martin (A. R.), and R. N. Hermann, Action of Copper 
Salts on Emulsions Stabilized by Sodium Oleate, 479 
Martin (Sir Charles), Institute of Medical and Veterinary 
Science* Adelaide; Opening of New Laboratories, 392 
Martin (H.), Fungicides, 217 
Martin (J. T.), and F. Tattersfield, Insecticides, 217 
Martin (Dr. P. S,), Prehistoric Indian Village, New Mexico, 
643 

Martindale, The Extra Pharmacopoeia. Twenty-first 
edition, Vol. 2 (Review), 196 

de Martonne (Prof. E.), awarded the Cullum geographical 
medal of the American Geographical Society, 199 
Massieotte (Dr. E. Z.), presented with the Tyrrell medal of 
the Royal Society of Canada, 265 
Mather (Dr. K.), Crossing-over Near the Centromere, 161 ; 
A Study of Human Relations (Review), 3X0 ; Plant 
Breeding in the Light of Genetics, 820 
Matschoss (Prof. C.), translated by Dr. H. S. Hatfield, 
Great Engineers (Review), 690 
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Matthew^ (L. H.), Reproduction of the Spotted Hyaena, 
983 

Mattoon (W. R.), IW. A. Ross and], Farm Forestry*, 828 
Maude (Pamela F.), ‘'The Merton Catalogue'’. 120 
May (D. H.}, awarded a Charles Hawksley prize of the 
Institution of Civil Engineers, 29 
Mayneord (Dr. W.), [Prof. E. Kennaway, Prof. J. W. 
Cook, Dr. C. L. Hewett, Dr. I, Hieger and], awarded 
the prize of the Anna Fuller Fund of New Haven, 
Conn., 150 

Mayo (Dr. C. H.), [obituary article], 103 
Mayo (Major R. H.), Trans-Atlantic Air Services, 678 
Mayo (Dr. W. J.), [death], 236 ; [obituary article’, 274 
Mazur (Dr. J.), Anomalous Thermal Expansion of Carbon 
Disulphide at Low Temperatures, 328 
Meeting (Prof. L. L.), elected a corresponding member of 
the American Geographical Society, 199 
Meigs (P.), Kiliwa Indians of Lower California, 673 
Meiklejohn (Miss Jane), A Light-sensitive Strain of 
Pseudomonas aeruginosa , 908 

Meldahi (K. G.), Tidal Forces m the Sun’s Corona Due to 
Planets (Review), 726 

Mellanby (Sir Edward), The Experimental Method in the 
Conquest of Disease (Stephen Paget memorial lecture), 
504 

Mellanby (Prof. J.), [death], 143 ; [obituary article], 358 
Mellanby (Dr, K..), Rhythmic Processes in Biology, 560 
Melland (Miss A. M.), Relation of the Nucleolus to Second¬ 
ary Constrictions, 980 

Melnick (Dr. J. L.), [Dr. K. G. Stem and], Oxidation of 
Succinate by Heart Muscle, 330 
Melville (Dr. H. W.), New Lamps for Old, 604; New 
Technique in Physical Chemistry, 925 ; [Dr. A, 
Farkas and], Experimental Methods in Gas Reactions 
(Review), 268 

Mendel (Prof, B.), Dorothy Mundell and Frida Strelitz, 
Cholinesterase and Electrolytes, 479 
Mendelssohn (Dr. J. and Dr. K.), Specific* Heat of a Sub¬ 
stance Showing Spontaneous Electric Polarization, 595 
Mennell (Dr. J. B.), awarded a gold key of the American 
Congress of Physical Therapy, 97C 
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Newell (J.), [W. J. C. Lawrence and], Seed mid Potting 
Composts, with Special Reference to Soil Steriliza¬ 
tion (Review), 581 
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Reddick (Prof. H. W.), and Prof. F. H. Miller, Advanced 
Mathematics for Engineers {Review), 369 
Redgrove (H. S.), Progress in Cosmetics, 217 ; and the 
late G. A. Foan, Hair-Dyes and Hair-Dyeing Chem¬ 
istry and Technique, New edition completely revised 

■Rn.ri."WooUss (Review)* 


Reedy (Prof. J. H.), Theoretical Qualitative Analysis 
(Review), 365 . . . 

Reekie (Dr. J.), [Dr. J. F. Allen and], Forces Associated 
with Heat Flow in Helium II, 475 
Rees (M. W.), [Prof, A. C. Chibnall, G. R. Tristram, E. F. 
Williams, Dr. E. Boyland and], The Glutamic Acid 


of Tumour Proteins, 71 

Rehder (H. A.), [W. H. Dali, P. Bartsch and], Recent and 
Fossil Marine Pelecypod Mollusks of the Hawaiian 


Islands, 484 

Reich (Prof. H. J.), Theory and Applications of Electron 
Tubes (Review), 401 

Reichstein (Prof. T.), [M. Hoffer and], Activity of /3-Alanine 
in Stimulating Growth of Young Rats on a Diet 
Deficient in ‘Filtrate Factor’, 72 
Reid (C.), [A. G. Haddock, Dr. H. J. EmelSus and]. New 
Iodine and Fluorine Derivatives of Monosilane, 328 
Reid (Prof. R. W.), [death], 236; [obituary article], 275 
Reifenberg (Dr. A.), translated by Dr. C. L. Whittles, 
The Soils of Palestine: Studies in Soil Formation 
and Land Utilization in the Mediterranean (Review), 


1075 

Reitz (Col. D.). The Forests of Northern Zululand, 280 
Resende (Dr. F.), Chromosome Structure as Observed in 
Root Tips, 481 

Reyner (J. H.), Testing Television Sets (Review), 194 
Rhodes (Dr.), Juvenile Delinquency, 703 
Rice (T. D.), [death], 776 

Richards (M. B.), [J. T. Irving and]. Influence of Age upon 
the Requirement of Vitamin A, 908 
Richardson (Dr. L. F,) f Generalized Foreign Politics: a 
Study in Group Psychology (Review), 692 
Richmond. (I. A.)> Appeal for a Museum of the Roman Wall, 
411 


Richmond (K.), Evidence of Identity (Review), 372 

Richter [Gutenberg and]. The Central Core of the Earth, 
210 

von Richter (V.), edited by the late Prof. R. Anschutz. 
The Chemistry of the Carbon Compounds. Vol. 2 : 
The Alicyclic Compounds and Natural Products, 
translated by Prof. A. Butenandt and others. Third 
edition (Review), 349 

Richtmyer (Prof. F. K.), [death], 970 

Rickard (C. E.), Progress made in Radio-Telegraphy and 
Radio-Telephony, 339 

Ricketts (E. F.), and J. Calvin, Between Pacific Tides 
(Review), 1078 

Rideal (Prof. E. K.), Film Reactions as a New Approach 
to Biology, 427; 693 ; and Dr. J. H. Scholman, 
Reactions with Monolayers and their Biological 
Analogies, 100 

Riesman (Prof. D.), Medicine in Modem Society (Review), 


Riley (D.), [Dr. Dorothy Crowfoot and], X-Ray Measure¬ 
ments on Wet Insulin Crystals, 1011 
Riley (Prof. H. A.), [Prof. F. Tilney and], The Form and 
Functions of tie Central Nervous System : an Intro¬ 
duction to the Study of Nervous Diseases. Third 
edition (Review), 50 

Riley (R. V.), appointed research assistant in the Fuel 
Department of Leeds University, 47 
Riley (Dr. W. A.), and Dr. 0. A. Johannsen, Medical 
Entomology. Second edition (Review), 191 
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Rie^ik (H.), Possibilities of Alternating Currents for Long- 
Distance Transmission, 988 

Bitchie (Prof. J.), Supply and Training of Teachers m 
Biology, 129; 140; Perspectives in Evolution. 428 ; 
534 ; P. H. Grimshaw, 1004 

Rners (Rosalind V.) f [Prof. C. R. Harington and]. 
Preparation of Thyroxine from Casein treated with 
Iodine, 205 

Rivett (Sir David), Fisheries Research m Australia, 312 
Roach (Dr. W. A.), Flame Method of Spectrochemieal 
Analysis, 1047 

Roberts (E. A. Houghton). [J. Lamb and]. Cytochrome 
Oxidase in Tea Fermentation, 867 
Roberts (E. J.), Grass Drying, 545 

Roberts, jun. (Dr. F. H. H.), Ancient House Type^ in 
Arizona, 556 ; Folsom Man : Further Investigation 
in Colorado, 902 ; Tree Rings and Cultures in the 
South-Western United States, 967 
Robertson (Dr. G. J.), [obituary article!. 659 
Robertson (Dr. J. M.), [Sir Harold Carpenter and!. Metals 
and Their Alloys. 2 vols. (Review). 612 
Robinson (G. A.), Technical and Vocational Education in 
the U.S.A., 84 

Robinson (G. G.), Mouth-parts of the Female Anopheles 
Mosquito, 870 

Robinson (Sir Robert), conferment upon, of an honorary 
doctorate by London University, 875 
Robson (Dr. W. A.), The Government and Misgovemment 
of London (Review), 846 

R6der (J.), Prehistoric Rock Pictures m Dutch New 
Guinea, 946 

Roderick (J. W.), appointed a lecturer in engineering in 
Leeds University, 219 

Rodger (Sir Alexander), Prof. R. S. Troup, 699 
Rogers (Sir Leonard), The Antimony Treatment of Kala- 
Azar, 1003 

Rogers (W. S.), Observation of Growing Roots, 386 
Rogozinski (A.), [Dr. L. Goldstein, R. J. Walen and], The 
Scattering by Uranium Nuclei of Fast Neutrons and 
the Possible Neutron Emission resulting from Fission, 
201 

Rojansky (Prof. V.), Introductory Quantum Mechanics 
(Review^ 743 

Rolleston (Dr. J. D.), History of Medicine (Review), 308 ,* 
Prof. Ricardo Jorge, 700 ; Dr. G. A. Sutherland, 776 ; 
Dr. J. D. Comrie, 857 ; Prcf. Anton von Eiselsberg, 
1004; Prof. C. G. Santesson, 1039 
Room (Prof. T. G.), The Geometry of Determinantal Loci 
(Review), 960 

Rose (T. G.) # Importance of a Training in Management 
for Engineers, 218 

Rosenfeld (Dr. L.), [Dr. C. Moller and]. The Electric 
Quadrupole Moment of the Deuteron and the Field 
Theory of Nuclear Forces, 476 ; [Dr. C. Moller, Dr. S. 
Rozental and]. Connexion between the Life-time of 
the Meson and the Beta-decay of Light Elements, 629 
Ross (W. A.), and W. R. Mattoon, Farm Forestry, 828 
Rossiter (R. J.) p [Dr. S. Ochoa and], Flavin-Adenine- 
Dinucleotide in Tissues of Rats on Diet Deficient in 
Flavin, 787 

Rotblat (Dr. J.), Application of the Coineidenee Method 
to Testing the Lifetime and Level Scheme of Radium 
C\ 248 

Roth6 (J. P.) t Disastrous Earthquakes, January-June 
1938, 871 

Roush (G. A,), Strategic Mineral Supplies (Review), 921 
Routledge (W. Seoresby), [death], 236; [obituary 
article], 317 

Rozenthal (Dr. S.), [Dr. C. Moller, Prof. L. Rosenfeld and]. 
Connexion between the Life-time of the Meson and 
the Beta-decay of Light Elements, 629 
Rudolph (W. E,), elected a corresponding member of the 
American Geographical Society, 199 
Rudra (M. N.), Role of Manganese in the Biological 
Synthesis of Ascorbic Acid, 868 
Rumney (Dr. J.), The Science of Society : an Introduction 
to Sociology (Review), 195 

Ruska (E.), [von Barries and]. The Electron-Microscope 
and the Investigation of Viruses, 40 


Ruska (H.j, "KauFche, Pfankuih andj, The Electron 
Microscope and the Investigation of Viruses, 40 

Russell (Dr. A.), Prof. A. E. Kennelly, 64 

Russell (Arthur), elected president of the Mmeralogieal 
Society, 862 

Rusbell (Prof. H- N.), Co«mic Data, 507 

Russell (Sir John), Crop Production. 217 ; Prof. A. A. J. 
de ’Sigmond, 856 

Russell (W. T.) f [Dr. M. Young and!. Appendicitis: a 
Statistical Study, 452 

Rutherford (late Lord), Memorial Tablet to. at McGill 
University, 1057 

Rutherford (R. S. U.), appointed a research officer m the 
Institute of Research in Agricultural Economics, 
Oxford University, 875 

Ruzicka (Prof. L.), awarded the Nobel prize for chemistry 
for 1939 ; work of, 858 

RymiU (J. R.), awarded the David Livingstone centenary" 
medal of the American Geographical Society, 199 ; 
546; with two chapters by A- Stephenson and an 
Historical Introduction by Dr. H. R. Mill, Southern 
Lights : the Official Account of the British Graham 
Land Expedition 1934-1937 (Review), 54 

van Rysselberghe (P.) and S. Eisenberg, Activity Co¬ 
efficients of Strong Electrolytes, 1053 


Sabet (Y.), Cotton Mjcorrhiza, 37 

Sabm (Dr. A. B.), presented with the Theobald Smith 
award of the American Association, 546 
Sabine (G. B.), Reflectivities in the Ultra-Violet, 295 
Saeger (C, M.), [H. B. Gardner and]. Impurities in Brass, 
386 

Saenz (Prof. A.), awarded the gold Pasteur medal of the 
Par s Pasteur Institute, 474 
Sakurai (Baron Joji), [obituary- article], 234 ; 471 
Salaman (M. H.), [Prof. F. L. Hopwood, Dr. A. S. Mc- 
Farlane and], Effect of Ultrasonic Vibration on 
Vaccinia Virus, 377 

Salaman (Dr. R. N.), and W. R. S. Wortley, Potential 
Hosts of Potato Viruses in Garden and Field, 1049 
Salisbury (Prof. E. J.), The Study of British Vegetation 
(Review), 305 

Salter (Sir Arthur), Security: Can We Retrieve It ? 
(Review), 221 ; The Dual Policy (Review), 1031 ; 
Security : Can We Retrieve It ?, 1059 
Salzman (L. F.), Changing Fashions in Place and Personal 
Names, 85 

Sampson (Miss Kathleen), The Smut Fungi, 210 
Sampson (Prof. R. A.), [death", 857; [obituary article 1 , 
930 

Samuel (Viscount), Decline of Population, 17 
Sanderson (Ann R.), [A. D. Peacock and], Cytology of 
Thrinax macula Kl., 121 

Sandhurst (Grace A.), North American Bees of the Genus 
Osmia, 870 

Sanford (R. L.}, and E. G. Bennett, Magnetic Testing, 838 
Sansorae (Dr. F. W T .), “Introduction to Modem Genetics”. 
79 

Santesson (Prof. C. G.), [obituary article], 1039 
Sartori (Dr. M.), translated by L. W. Marrison, The War 
Gases : Chemistry and Analysis (Review), 996 
Satterly (Dr, J.), [Dr. R. W, Stewart and], revised byO. T. 
Archer, Textbook of Heat. Second edition (Review), 
374 

Saunders (Mist, E. R.), Floral Morphology : a New Out¬ 
look with special reference to the Interpretation of 
the Gynseceum. Vol. 2 {Review), 350 
Sax (K.), and E. V. Enzmann, Effect of Temperature on 
Chromosomes affected by X-Rays, 790 
Saxton (J. A.), [Dr. J. S. MePetrie and]. Diffraction of 
Ultra-Short Radio Waves, 631 
Sehemakow (W. N.), Fur-trade in Northern Manchuria, 
936 

Schilder (Drs. F. A. and M.), Prodrome of a Monograph 
on Living Cyprseidse, 642 
Schilder (Dr. P.) 5 Psychotherapy (Review), 588 
Schmidt (Prof. A.), awarded the Goethe medal for art and 
science, 508 
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SAME 

v. Schoen-W11 denegg (E. P.), Urmass und Sehfipfung : 

Neuentdeckte Gesetzlichkeiten (Review). 373 
Schofield [Haines and]. Movement of 'Water in the Soil, 
2X0 

Schflnberg (Prof. A.), and Abdel Fattah Aly Ismail, 
A Colour Reaction of Maleic Anhydride, p-Benzo- 
quinone and their Partially Substituted Derivatives, 
910 

Schott (Prof. P. G-.), elected a corresponding member of 
the American Geographical Society, 199 
Schotts (Dr.), Regeneration, 562 
Schouten (J. F.), Synthetic Sound, 393 
van Schouwenburg (Dr. K. X*.), [F. H. Johnson andl, 
Decomposition of Hydrogen Peroxide by Catalase, 
634 

SchrSdinger (Prof. E.), Nature of the Nebular Red-Shift, 
593 

Sehulman (Dr. J. H.), [Prof. E. K. Rideal and]. Reactions 
with Monolayers and their Biological Analogies, 100 ; 
[Dr. G. S. Carter, O, Gatty, Dr. H. Walston and], 
Calcium in Ciliary and Muscular Movement, 980 
Schultz [Brigl, Gronemeier and], The Ethyl-Thioglucos- 
idee and a new Monoacetoneglucose, 680 
Schumacher and HaTbsguth, Union between Host and 
Parasite in Higher Plants, 258 
Scott (Sir Ernest), [death], 1006 

Scott (H. Harold), A History of Tropical Medicine, based 
on the FitzPatrick Lectures delivered before the Royal 
College of Physicians of London, 1937-8. 2 Vols. 
(Review), 801 

Scott (Loma I.), [Prof. J. H. Priestley and]. An Intro¬ 
duction to Botany, with special reference to the 
Structure of the Flowering Plant (Review), 492 
Scott (Dr. W. W.), Standard Methods of Chemical Analysis: 
a Manual of Analytical Methods and General Reference 
for the Analytical Chemist and for the Advanced 
Student. Fifth edition. Edited by Prof. N. H. 
Furman and others. 2 Vols. (Review), 803 
Scott-Moncrieff (R.), [W. J. 0- Lawrence, V. C. Sturgess 
and]. Genetics of Streptocarpus, 676 
Scowen (Dr. E. F.), conferment upon, of the title of reader 
in medicine by London University, 219 
Scroggie (M. G.), Radio Laboratory Handbook (Review), 
368 

Sears (F. W.), [J. A. Clark, F. R, Gorton and]. Physics 
To-day (Review), 588 

Seewald (Dr. F.), elected to the Physical Mathematical 
Class of the Prussian Academy of Sciences, 70 
Seitz (Dr. F.), Vitamins und Hormone: und ihre tech- 
nische Darstellung. Teil 2 (Review), 739 
Sel6nyi (Dr. P.), Mechanical Force due to an Electron 
Stream, 838 

Seligman (Prof. E. R. A.), [death], 185 
Seligman (G.), [M. F. Perutz and]. Structure of Glaciers, 
757 

Semmens (Dr. Elizabeth Sidney), Hydrolysis of Starch 
Films by Polarized Infra-Red Radiation, 379 
Seth-Smith (D.), Animal Behaviour, 85 
Seward (Sir Albert C.), The Western Isles Through the 
Mists of Ages, 413 ; conferment upon, of an honorary 
doctorate by St. Andrews University, 605 
Sezawa (K.), and K. Kanai, Range of Possible Existence 
of Stoneley Waves, 121; ‘Packet Velocity’ of Dis¬ 
persive Elastic Waves, 448 ; Rayleigh Waves in an 
Inner Stratum of the Earth, 619 
Shackleton (E.), [J. Ford, 0. M. Hartley, T. Hamsson, 
P. M. Synge and], edited by T. Harrisson, Borneo 
Jungle: an Account of the Oxford Expedition to 
Sarawak (Review), 742 

Shaffer (M. F.), [Dr. G. Rake and]. Propagation of the 
Agent of Measles in the Fertile Hen’s Egg, 672 
Shankman (S.) # and A. R. Gordon, Vapour Pressures of 
Sulphuric Acid Solutions, 716 
Shapiro (Prof. H. L.), with the field assistance of F. S. 
Hulse, Migration and Environment: a Study of the 
Physical Characteristics of the Japanese Immigrants 
to Hawaii and the effects of Environment on their 
Descendants (Review), 177 

Sharman (Dr. B. C.), Stamen Lodicules in Maize, 1093 


INDEX 

Shaw (Prof. C. F.), [death], 8X2 ; [obituary article], 891 
Shear (Prof T. L.), Discovery at Athens of a Chamber- 
Tomb of Mycenean Age, 188 . 

Shearcroft (W. F. F.), and J. H. Avery, Practical Physics 
(Review), 743 _ . - 

Sheffield (Miss F. M. L.), Micro-manipulative StudieB ot 
Virus-infected Plants, 39 

Shelford (Prof V. E.), [Prof O. Park, Prof. W. C. Allee 
and], A Laboratory Introduction to Animal Ecology 
and Taxonomy (Review), 683 

Sherrill (Prof M. S.), [Prof A. A. Noyes and], A Course 
of Study in Chemical Principles. Second edition 
(Review), 897 

Shinohara (N.), Y. Hirano and M. Yoshioka, Extensions 
of Carrier Telephone Systems, 545 
Shire (E. S.), appointed lecturer in physics in Cambridge 
University, 762 

Shuleikin (Prof. M. V.), [obituary article], 235 
Shull (Dr. C. A.), [Dr. W. E. Loomis and]. Experiments 
in P lant Physiology: a Laboratory Text-book 
(Review), 583 

Sieveking (H. B>), Electrically Manufactured Steels, 1099 
de ’Sigmond (Prof. A. A. J.), [obituary article], 856 
Sillanp&& (N. Frans E.), awarded the Nobel prize for 
literature for 1939, 859 

Silow (R. A.), Multiple Allelomorphism in Cotton, 757 
e Silva (M. R.), Determination of Histamine in Biological 
Extracts, 252 

Simons (E. N.), and Dr. E. Gregory, The Structure of Steel 
Simply Explained (Review), 198 
Simons (J. H.), and L. P. Block, Reaction of Fluorine with 

Oo r»Tv\n (Ut7 

Simpson (A. A.), [death], 970 

Simpson (C.), Animal and Bird Painting : the Outlook and 
Technique of the Artist (Review), 373 
Simpson (Sir George), Dr. Edward Kidson, 103 
Simpson (Sir John Hope), The Refugee Question (Review), 
1031 

Sinclair (G. F.), Operation and Design of Trolleybuses, 989 
Singh (Dr. Bawa Kartar), and Awadh Behari Lai, Differ¬ 
ence in Odour of d~, l - and dZ-derivatives of Amino- 
and Bisamino-Methylene Camphors, 910 
Singh (L.), [Prof. S. K. Mukerji and], Structure of p- 
Diphenylbenzene and its Raman Spectrum, 382 
Sitte (K.), (R. Forth, H. P. Appel and], Determination of 
Stellar Diameters by Interferometer, 40 
Slawson (Prof. C. B.), |Prof. E. H. Kraus and]. Gems and 
Gem Materials. Third edition (Review), 372 
Sloane (Dr. R. H.), appointed lecturer in experimental 
physics in Queen’s University, Belfast, 47 
Slotta (Prof. K. H.), and H. Fraenkel-Conrat, Crotoxin, 
290 

Smart (Prof. W. M.), A New Member of the Ursa Major 
Cluster, 558; Prof. R. A. Sampson, 930 
Smieton (Margaret J.), Control of Club-root, 1053 
Smith (Dr. A. H.)» Saxon Time Measurement, 239 
Smith (Dr. E, C. Bate), Anserine in Muscle: Possibility 
of Determination by Titration, 1015 
Smith (Dr. E. W.), awarded a silver medal by the Royal 
African Society, 150 

Smith (Sir Frank), appointed a member of the Advisory 
Council to the Committee of the Privy Council for 
Scientific and Industrial Research, 665; appointed 
director of production of scientific instruments, 
Ministry of Supply, 665 

Smith (Dr. F. G. Walton), Sponge Mortality at British 
Honduras, 785 

Smith (Dr. G. Pugh), Everyday Biology: an Introduction 
to the Study of Life (Review), 191 
Smith (J. O.), [H. S. Taylor and], Reactions of Methyl 
Radicals, 336 

Smith (K. M.), (N. W. Piriet, E. T. C. Spooner, W. D. 

MeClement and]. Tobacco Necrosis Virus, 80 
Smith (L.), Genetic Construction in Triticum, 716 
Smith (R. A,), Atlantic Submarine Valleys, 1042 
Smith (Dr. R. O. A.), Anti-Rabic Treatment in India, 
148 

Smi t h (Dr. S.), and Dr* J. Glaister, Recent Advances in 
Forensic Medicine. Second edition (Review), 371 
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Smith (William) (1769-1S39), The Father of English 
Geology, 364 

Smith (Dr. Wilson), appointed professor of bacteriology 
in Sheffield University ; work of, 168 ; 185 
Smith (W. H.), Breakdown m Stored Plums, 1096 
Smith (W. O. Lester), and others. Education and Industry, 
760 

Smock (R. M.), Wax Emulsions for Deciduous Fruit, 838 
Snow (Dr. B.), An Inhibitor of Growth extracted from 
Pea Leaves, 906 

Snber (H. A.), [A. E. Axelrod, Prof. C. A. Elvehjem and]. 
Reduction of the d-Ammo-Acid Oxidase Content of 
Rat Tissues in Riboflavin Deficiency, 670 
Rolanilt (Prof. D. Y.), and Prof. C. H. Best, Bole of Dietary 
Choi me in Xeurohumour Production, 376 
Sollazzo (Prof. G.), nominated director of the Ospedale del 
Perdono, Milan, 905 

Somogyi (J. C.), [Prof. F. Yerzar and], Connexion between 
Carbohydrate and Potassium Metabolism in Normal 
and Adrenalectomized Animals, 1014 
Somville (O.), Belgian Earthquake of June 11, 1938, 950 
Sossinski (S.), Effect of an Electric Field on the Viscosity 
of Liquids, 117 

Southwell (Prof. R. V.), conferment upon, of an honorary 
doctorate by St. Andrews University, 605 
Spangenberg (Dr. J. J.), nominated president of the 
Argentine National Department of Health, 938 
Spanner (Prof. R.), presented with the bronze memorial 
medal of the Society of Medicine and Natural History 
of Jena, 29 

Speakman (Dr. J. B.), elected professor of textile industries 
in Leeds University ; work of, 15 ; 47 
Spencer (late Sir Baldwin), and late F. J. Gillen, The 
Native Tribes of Central Australia. New edition 
{Review), 363 

Spencer (Dr. D. A.), [H. D. Murray and], Colour in Theory 
and Practice. Vol. 1 : General Theory {Review), 227 
Spies (Prof. T. D.), pDrs. S. P. and R. W. Yilter and], 
Synthesis of Coenzymes I and II, 943 
Spiller (R. C.), [Dr. M. W. Porter and], Crystallo-Chemical 
Analysis : The Barker Index at Oxford, 298 
Spooner (E. T. C.), [X. W. Pirie, K. M. Smith, W. D. 

McClement and], Tobacco Necrosis Virus, 80 
Srinivasan (K. S.), A Fungus upon the Liverwort Riccia 
Himalayemis, 210 

Stamp (Lord), Decline of Population, 17 ; conferment 
upon, of an honorary doctorate by St. Andrews 
University, 605; appointed adviser on economic 
co-ordination to a Committee of Ministers, 665 
Stamp (Dr. L. Dudley), elected a corresponding member 
of the American Geographical Society, 199 
Stanley (Prof. J.), A Peculiar Phenomenon observed in 
Larval Populations of the Flour Beetle TriboHum 
confumm Daw., 753 

Stapledon (Sir George), awarded the gold medal of the 
Royal Agricultural Society; work of, 237; The 
Plough-up Policy and Ley Farming (Rcvietp), 263; 
presented with the gold medal and certificate of 
honorary membership of the Royal Agricultural 
Society of England, 1010 

Staples (Capt. H. A.), Cosmic Machinery in an Electro- 
Magnetic Universe {Review), 900 
Stark (Prof. J.), awarded the Goethe medal for art and 
science, 508 

Staudinger (Prof. H.) t Macromolecules, 300 
Stebbing (Prof. E. P.), The Colonies and Forest Adminis¬ 
tration, 949 

Stebbins, jun. (G. L.), [E. B. Babcock and], American 
Species of Crepis, 45 

Steers (J. A.), Sand and Shingle Formation in Cardigan 
Bay, 946 

Stein (Sir Aurel), conferment upon, of an honorary 
doctorate by St. Andrews University, 605 
Stenton (Prof. F. M.), Dr. W. M. Childs, 63 
Sterling (G. E.), The Radio Manual: for Radio Engineers, 
Inspectors, Students, Operators and Radio Fans. 
Third edition (JRemeir), 1068 
Stem (Prof. C.), Relations between Genetics and Embry¬ 
ology, 361 


Stem (Dr. K. G.), and Dr. J. L. Melnick, Oxidation of 
Succinate by Heart Muscle, 330 
Stevens (A.), Methods in Geography, 429 ; The Natural 
Geographical Region, 053 

Stevens (B.). The Psychology of Physics {Review), 1081 
Stevens (Dr. S. S.), and Dr. H. Davis, Hearing: its 
Psychology and Physiology {Review), 570 
Stevenson (E. C.), Discovery of Sugar-Cane Seedlings, 36 
Stevenson (Greta B.), Ring Spot Disease of Lettuce, 120 
Stewart (G. W.), Structure of Water m Ionic Solutions 
985 

Stewart (Prof. M.), and Prof. J. W. McLeod, Report for 
1937 and 1938 of the Department of Pathology and 
Bacteriology of Leeds University, 109 
Stewart (O. C.), Northern Paiute Bands, 601 
Stewart (Dr. R. W.), and Dr. J. Satterly, revised by C. T. 
Archer, Textbook of Heat. Second edition ( Rcvieu ), 
374 

Stillwell (Dr. C. W.), Crystal Chpmistry {Review), 0 
Stimson (H. F.), [N. S. Osborne, D. C. Ginnings and]. 

Thermal Properties of Water and Steam, 716 
Stinchfield (Dr. Sara M.), and Airs. Edna Hill Young, 
Children with Delayed or Defective Speech : Motor- 
Kinesthetic Factors in their Training {Revie tr), 744 
Stobie (H.), appointed professor of dental surgery and 
pathology at the Royal Dental Hospital of London 
School of Dental Surgery, 47 

Stockdale (Sir Frank), Application of Economic Botany 
in the Tropics, 563 

Stoeken (Dr. L. A.), [Dr. S. Ochoa, Prof. R. A. Peters and], 
Aeetylphosphate and Pyruvate Oxidation, 750 
Stone (Dr. Witmer), [death], 14 ; 65 
Stoneley (Dr. R.), Long-Wave Phase of Earthquakes, 254 ; 

Seismic Prospecting {Review), 881 
Stoner (Dr. E. C.), elected professor of theoretical physics 
in Leeds University, 219 

Stookey (S. D.), [E. C. Bingham and]. Fluidity and 
Temperature, 448 

St opes (Dr. Marie), Baron Joji Sakurai, 471 
Stout (Dr. G. F.), A Manual of Psychology. Revised by 
C. A. Mace ; with an Appendix by Dr. R. H. Thouless 
{Review), 588 

Straker (Dr. Edith), Dr. B. Bull and Dr. R. Lovell, 
Bacteria of the Throat and Nose, 1017 
Stratton (Prof. F. J. M.), conferment upon, of an honorary 
doctorate by Glasgow University, 47 
Stratton (Kathleen), [Prof. J. R. Partington and]. Inter¬ 
mediate Chemical Calculations {Review), 740 
Strelitz (Frida), [Prof. B. Mendel, Dorothy Mundell andj. 
Cholinesterase and Electrolytes, 479 
Stroud (S. W»), Preliminary Investigation of the Meta¬ 
bolism of Stilbene, 245 

Struve (Prof. O.), The McDonald Observatory, Fort Davis, 
Texas, 136 

Stuart (Lord David), [Rev. J. M. MeWilliam and]. New 
Breeding Place of Gannet, 075 
Stuart-Jones (Sir Henry), [obituary article], 143 
Stubbings (Dr. H. G.), Marine Deposits of the Arabian 
Sea, 841 

Stubbs (Dr. J.), appointed temporary research assistant 
(for bracken investigation) in Leeds University, 219 
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Switzer (G.), [E. S. Larsen and], Melting of Granodiorite 
by Andesite, 876 
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Age in India and associated Human Cultures (Review), 
738 
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Carbohydrate and Potassium Metabolism in Normal 
and Adrenalectomized Animals, 1014 
Victor (E.), [Dr. E. E. Broda, Dr. C. F. Goodeve, Dr. 
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Whitfield (Dr. F. G. S.), Insects in Aircraft, 158 
Whiting (Anna R.), Mutant Body Colours in a Parasitic 
Wasp, 80 

Whitrow (Dr. G. J.), Kinematical Relativity and the 
Geological Time-Scale, 706 
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from Gold, 477 

Williams (Dr. S.), and Dr. G. Bond, Practical Botany : a 
first year course for University and Intermediate 
Science Students {Renew), 739 
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{Review), 848 ; in Ciliary and Muscular Movement, 
Dr. G. S. Carter, 0. Gatty, Dr. J. H. Schulman and 
Dr. H. Walston, 980 
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Cambridge: Observatory, Report for 1938-39, 747; 
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the Busk studentship in aeronautics, 199 ; P. Vella- 
cott elected Master of Peterhouse, 242 ; J. C. Colbeck 
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Carbon: Disulphide, Anomalous Thermal Expansion of, 
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Cell: Surface, The Biology of the, Dr. E. E. Ju<*t ; Dr. 
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367 

Cements, Solubility of, 294 
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G. Portevin (Review), 893 
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Chasmogamic, Cleistogamic and. Flowers in Wild Violets 
as a Photoperiodic Response, Formation of, G. 
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Chemical: Formulary, The, Editor-in-chief, H. Bennett. 
Vol. 4 (Review), 193; Thermo dynamics, The Funda¬ 
mentals of. Part 1: Elementary Theory and Electro¬ 
chemistry, Dr. J. A. V. Butler. Third edition 
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Prof. W. Wardlaw as his successor, 627 ; Engineering, 
A Practical Manual of, H. Tongue (Hcriem), 727 ; 
Engineering, Some Aspects of (Review), 727 ; Calcu¬ 
lations, Intermediate, Prof. J. R. Partington and 
Kathleen Stratton (Review), 740; Society, Advisory 
Research Council of the, 745 ; Club, Activities of the, 
781 ; Analysis, Standard Methods of. Dr. W. W. 
Scott. Fifth edition, edited by Prof. N. H. Furman. 
2 Yols. (Review), 803 ; Principles. A course of Study 
in. Prof. A. A. Noyes and Prof. M. S. Sherrill, Second 
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Cheraie, physikalischen, Kurzes Lehrbueh der, Prof. H. 
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120; Annual Reports on the Progress of, for 1938. 
Vol. 35 (Review), 194; Technical, Trends of Progress 
in, 216 ; Organic : and Bio-, Prof. R. H. A. Plimmer. 
Sixth edition (Review), 268; Growing-points of. 
Prof. J. Read (Review), 349; Pharmaceutical: 
(Review), 402 ; Bentley and Driver’s Text-Book of. 
Revised by Dr. J. E. Driver. Third edition (Review), 
402; An Encyclopaedia of (Review), 491; Applied, 
Thorpe’s Dictionary of, Vol. 3: Chemical Calculations- 
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School Certificate, Dr. E. J. Holmyard (Revieu 1 ), 584; 
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Dr. G. D. Parkes in collaboration with Dr. J. W. 
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(Review), 740 5 Factoid Teste in (Post School Certi¬ 
ficate Standard), F. A. Fhilbriok; Answers to 
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Alkali and Alkaline Earth petals (Review), 1064 ; 
Ip organic. Revision Notes in, to Higher School 
Certificate, E. P. Wilson and F, W. Ambler (Review), 
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Chemotherapy, Recent Advances in. Dr. G. M. Findlay. 

Second edition {Review), 194 
Cherries, Duke, Origin of the, K. Hruby, 757 
Chick, Evocation in the, M. Abercrombie, 1091 
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Kmesthetic Factors in their Training, Dr. Sara M. 
Stinehfield and Mrs. Edna Hill Young {Review), 744 
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the Yangtze Valley, Dr .Hsiao-Tung Fei (Review), 257 ; 
Early Man in. Recent Researches on, I, 1054 : North, 
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1054; Fossil Man in. Duration of Life in. Prof. H. 
Vallois, 1055 ; Early Man in. Recent Researches on, 
H, 1097 

Chinese: Peasant, The (Review), 267; Order of the 
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Chloral: Hydrate, Elimination of Administered, in the 
Urine as a test for Liver Function, Dr. B. Mukerji and 
R. Chose, 112 ; Free, Blood Clearance of, in Normal 
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Chose, 636 
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Maier and G. H. Hitchings, 122 
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possible bearing upon the Formation of Carcinogenic 
Substances in Heated FatB, Dr. H. Veldstra, 246 
Cholinesterase and Electrolytes, Prof, B. Mendel, Dorothy 
Mundell and Frida Strelitz, 479 
Chorthippua bicolor and Ch. biguttatua , Crossing of, H. 
Klingstedt, 161 

Choukoutien, Upper Cave Industry of, W. C. Pei, 1097 
Christianity and Morals, late Prof. E. Westermarc-k 
(Review), 173 

Chromosome: Structure, Prof. R. R. Gates, 81; Gene 
and. Theory, Dr. H. J. Muller, 814 
Chromosomes: Heterochromatic Regions of, D. Kostoff, 
38,* affected by X-Rays, Effect of Temperature on, 
K. Sax and E. V, Enzmann, 790 ; Abnormal, Genet - 
ical Analysis of, B. McClintock, 837 
Chrysanthemum Midge, Control of the, 280 
Ciliary and Muscular Movement, Calcium in. Dr. G. S. 
Carter, 0. Gatty, Dr, J. H, Schulman and Dr. H. 
Walston, 980 

Cinema, Sociological aspects of the, O, Bell, 520 
Cirripedes, Parasitic, of the John Murray Expedition, 
K. A. Pyefinch, 601 

City and Guilds of London Institute, conferment of fellow* 
ship on L. B. Atkinson, C. R. Fairey, E. Fawssett, 
Dr, L. F. Goodwin, Sir Follett Holt, Sir Gilbert 
T, Morgan, F. Handley Page and Sir Leonard Pearce, 
242 

Civil Engineers, Institution of, award of a Charles Hawks- 
ley prize to D. H. May and a grant of £50 to A. J. 
Francis, 29 ; formation of a Railway Engineering 
Section, 70 

Civilization, The Future of, 489; The Prospects of. Sir 
Alfred Zimmem (Review), 1031 
Civilizations: Ancient, The Collapse of, S. Casson, 404; 
Cleistogamic and Ghasmogamic Flowers in Wild Violets 
aa a Photoperiodio Response, Formation of, G. 
Borgstrta, 514 

Climate and Man, Dr. C. E. P. Brooks (Review), 1066 
Clover, Red, Chlorophyll Deficiencies in, R. D. Williams, 
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Club-root, Control of, Margaret J. Smieton, 1053 
Coal: Utilization of; Sir Evan Williams, 106; by 
Electricity, M. Anderson, 505 ; Bursting, A. Harvey, 
872 

j Analyses of, 790 

i X and U, Synthesis of, Drs. S, P. and R. W. 
2 , arc and Prof* T* J>, Spies, 943 
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Nbtd A* Carvalho, 515 
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Colchicine, Polyploidy mduced by, and its Economic 
Possibilities, Dr. G. H. Bates, 315 
College of Physicians of Philadelphia, award of the 
Alvarenga prize to Prof. H. Goldblatt, 375 
Colonial: Office appointments, 110 ; 324 ; 665 ; 862 ; 

1009 ; Policy, New Tendencies in, 240 
Colonies and Raw Materials, H. D. Henderson (Review), 
1031 , ^ 

Colour: in Theory and Practice, H. D. Murray and Dr. 
D. A. Spencer. Vol. 1: General Theory (Review), 227 ; 
The Science of. Dr. S. Clay (Remew), 227 
Comet: t 1939d, Spectrum of, F. Hinderer, 254 ; Kamensky 
558 ; Tuttle, Periodic, 558 ; Giacobma-Zinner, Dis¬ 
covery of, 748 
Comets, Recent, 862 

Complex Variable: The Theory and Use of the, an 
Introduction, S. L. Green (Review), 741 
Composts: Seed and Potting, with special reference to 
Soil Sterilization, W. J. C. Lawrence and J. Newell 
(Review), 581 

Compression Modulus, Differential Threshold for, Dr. 

G. W. Scott Blair and Miss F. M. V. Copper, 286 
Computation and Trigonometry, H. J. Gay (Review), 585 
Comte, Auguste, methode et intuition chez, Dr. P. Ducas4e 

(Review), 587 

Concrete: Reinforced, Research, 716; ‘Vibrated’, R. F. 
Irving, 904 

Consumer—Buyer, The, and the Market, Jessie V. Coles 
(Review), 195 

Contraceptive Advice by Local Authorities, 149 
Coolidge Tube Target, Extremely Bright Spots on, I. Koga 
and M. Tatibana ; J. Forman, 511 
Copper : Early, H. H. Coghlan. 484 ; Conductors, Origin 
of Defects in, J. E. Deering, 950 ; Electro-deposition 
of, [1839], 990 

Cornish Promontory Forts, 361 

Correlation, Mathematical Theory of, Principles of the, 
A. A. Tschuprow. Translated by Dr. M. Kantoro- 
witsch (Review), 799 

Cosmetics, Trend of Progress in, H. S. Redgrove, 217 
Cosmic: Radiation, Hard and Soft Component of, 
Directional Distribution of the. Dr. J. Bamdthy and 
Dr. M. Forr6, 116; Ray: Particles, Heavy, at 
Jungfraujoch and Sea-level, Dr. W. Heitler, Dr. C. F. 
Powell and Dr. G. E. F. Fertel, 283; Ionization 
Bursts, Dr. H. Carmichael and Ohang-Ning Chou, 326 ; 
Data, Dr. E. Hubble; Prof. H. N. Russell, 507; 
Rays at High Altitude, T. H. Johnson and J. G. 
Barry, 677 $ Ray Showers of Atmospheric Origin, 
Investigation of, using Two Cloud Chambers, Dr. 
A. C. B. Lovell and J. G. Wilson, 863 ; Machinery in 
an Electro-Magnetic Universe, Capt. H. A. Staples 
(Review), 900 ; Rays, Baade and Zwicky’s theory of, 
and the Helium Content of Beryls, Dr. J. Read, 1046 
Cotton: Mycorrhiza, Y. Sabet, 37; Industry, Re¬ 
organization of the, 409; Blackann Resistance in. 
Genetics of, R. L. Knight and T. W. Clouston, 676 ; 
Multiple Allelomorphism in, R. A. Silow, 757 ; Sea- 
Island, Transplants of. Dr* Nazir Ahmad, 785 
Country life, Reminiscences of, J. G. Cornish, Edited by 
Dr. Vaughan Cornish (Review), 896 
Cowper, Edward, at King’s College, London, [1839], 720 
Cowries, Geographical Distribution of the, 642 
Cows, Dairy, Feeding of, J. Mackintosh, 257 
Crab Nebula : The, A Probable Super-Nova, 874 
Creatine as a Product of Methylation, C. J. Kelly and 

H. H. Beard, 162 

Crepis, American Species of, E. B. Babcock and G. L. 
Stebbins, jun., 45 

Crete: Santorin and, N. A. Critikos, 538; India and, 
J. G, Aravamuthan, 1095 ; Mmoan, Volcanic Action 
in, S. Morinatos, 1095 

Critical: and Co-operative Phenomena, 793 ; Phenomena 
in Gases, Prof. J. E. Lennard-Jones and Dr. A. F. 
Devonshire, 793 

Cromer Forest Bed Implements, The, J. Reid Moir, 205 
Crop Production, Sir John Russell, 217 
Crotoxin, Prof, K. H. Slotta and H. Fraenkel-Conrat, 
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CrystaUo-ChemicaJ Analysis ; The Barker Index at Oxford, 
Dr. M. W. Porter and R. C. Spiller, 298 
Crystal Formation During Embedding of Plant Material 
in Paraffin Wax, Avoidance of, Dr. P. Brough, 250 
Crystals, The Nature of, A. G. Ward {Review), 587 
Gucumis Melo, Polyploid Cells in, C. D. Ervin, 946 
Cushing, late Harvey, A Bibliography of the Writings of, 
Prepared on the Occasion of hSs Seventieth Birthday, 
Apnl 8,1939, by the Harvey Cushing Society {Review). 
900 

Cyanogenesis, Inheritance of, R. D. Williams, 837 
Cyclo-Octatetrene, Structure of, C. D. Hurd and L. R. 
Drake, 448 

Cyclotron : The, and Biological and Medical Research, 
278 ; A new, 1087 

Cyproeidae, Prodrome of a Monograph on Living, Drs. 

F. A. and M. Schilder, 642 
Cyprus, Tuberculosis in, 663 

Cytochrome, Oxidase in Tea Fermentation, J. Lamb and 
E. A. Houghton Roberts, 867 
Cytogamy: A New Sexual Process in Joined Pairs of 
Paramecium caudatum , Dr. R. Wiehterman, 123 
Cytology, Dr. C. D. Darlington, S16 


Daffodil, White Mould Disease of the, P. H. Gregory, 253 
Daguerre’s Discovery Described, [1839], 341 
Dahlia Varieties, Origin of, A. J. Cobb, 209 
Dalai Lama, Reincarnation of a, 779 
Dalmatian Dogs, Preference of, for Particular Positions in 
Coach Running, and Inheritance of this Character, 
Prof. H. C. Trimble and C. E. Keeler, 671 
Danubian Basin, The, C. A. Macartney, 1031 
Darama Volcano, Japan, H. Kuno, 485 
Datura, Fifteen Years* Research on, A. F. Blakeslee and 

A. G. Avery, 253 

Deafness, Causes of, Drs. W. Hughson, A. Gioceo and C. 
Palmer, 160 

Decimal Classification, Universal, 147 
Delinquency and Psychology, C. Mullins, 626 
Demes : A Suggested New Terminology, J. S. L. Gilmour 
and Dr. J. W. Gregor, 333 

Democracy: Educating for. Planned and Edited by J. I. 
Cohen and R. M. W. Travers {Review), 132 ; and 
Leadership, 221 

Demotic Papyri in the British Museum, Catalogue of, 
Vol. 1: A Theban Archive of the Reign of Ptolemy I, 
Soter, Prof. S. R. K. Glanville {Review), 582 
Dendochronology in the Eastern United States, Prof. 
C. J. Lyon, 1086 

Deserts, Dr. G. Pickwell {Review), 460 
Determinant a! Loci, The Geometry of, Prof. T. G. Room 
(Review), 960 

Deuteron : The Electric Quadrupole Moment of the, and 
the Field Theory of Nuclear Forces, Dr. C. Holler and 
Dr. L. Rosenfeld, 476 ; Bombardment of Silver, Dr. 
R. S. Krishnan and D. H. T. Grant; Dr. N. Feather, 
547 

Development Commission, Twenty-eighth Report, 49 
Dew Ponds: A Study of ( Review ), 135 ; in Fable and 
Fact, A. J. Pugsley (Review), 135 
Diabetogenic Anterior Pituitary Extracts, Histological 
Effects of, Prof. A. W. Ham and Dr. R. E. Haist, 
835 

Diacetone Dulcitols, Structures of, R, M. Haim, W. D. 

Maclay and C. S. Hudson, 757 
Dice, Loaded, Prof. F. P. Worley, 712 
Dielectric Polarization in Liquids, On the Theory of, K. 

Zakrzewski and Dr, A. Piekara, 250 
Diethylstilboestrol in the Organism* Inactivation of. Prof. 

B, Zondek and Dr. F. Sulman, 596 

Differentialgteichungen, GewOhnliche* Prof. G. Hoheisel 
* (Reriato), 370 

Differentiation, Growth and. Problems of, 661 
Diffusion: Velocity and Molecular Weight, L» Friedman 
and P. G. Carpenter, 386; Processes, Study of, by 
Electrolysis with Microelectrodes, H. A. Laitinen ana 
Prof. I. M. Kolthoff, 549 
Dinosaurs, The Last of the, 335 


Diode, The, As a Frequency-changer for Measurements at 
Ultra-high Frequencies, G. F. Gainsborough, 548 
Dioseorea in the East, An Account of the Genus, Part 2 : 
The Species which Twine to the Right ; with Addenda 
to Part 1, and a Summary, Sir David Pram and I. H. 
Burkill (Review), 895 

p-Diphenylbenzene, Structure of, and its Raman Spectrum, 
Prof. S. K. Mukerji and L. Smgh, 382 
Dipole Moment and Alkyl Chain Length, Dr. H. O. 
Jenkins, 667 

Dipterous Larvae and Wound Treatment, Dr. A. D. limns. 
516 

Discovery , Saga of the, Comdr. L. C. Bemacchi (Review). 
198 

Discovery and Invention in War-time, 954 
Disease: Classic Descriptions of, with Biographical 
Sketches of the Authors. Prof. R. H. Major. Second 
edition (Review), 195 ; Experimental Method m the 
Conquest of. Sir Edward Mellanby (Stephen Paget 
memorial lecture), 604 ; -Resistance, Inheritance of. 
L. T. Webster, 870 

Dissociation Energy and Inter-Nuclear Distance, Inter¬ 
relation of, for Some Simple Di-Atoms in Ground 
States, Dr. C. H. Douglas Clark, 285 
Documentation, International Co-ordination of, 569 
Dogons : Jeux, M, Griaule (Review), 738; Masques, M. 
Griaule (Review), 738 

Dolphin’8 Backbone, Adaptation in a, E. Lonnberg, 675 
Double Star Orbits, Catalogue of, B. Ekenberg, 211 
Dragonflies, A Reclassification of the, late Dr. R. J- 
Tillyard, 160 

Drainage of Lands by Steam Power, [1839], 259 
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m, B. P. Kaufmann and Ruth C. Bate, 121 ; Hairy 
Wing (Hw) in* M. Demerec and M. E. Hoover, 121; 
Chromosome Rearrangements in, B. P. Kaufmann, 
385; Sterility in, S. Prabhu, 557; Development* 
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ted regius professor of surgery, 628 
Education: in Democracy, The Function of (Review), 
132 Modern, Teacher* on, 186 ; A Californian School 
of, 281 ; in Germany, Dr. A. Lindegreu, 32) ; Home- 
making, Programs for Aduhs, 412 : for Industry, 
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G. Lind (Fauvnc), 93 


Electrolytes: Cholinesterase and, Prof. B. Mendel, 
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Dr. H. Benioff and Dr. B. Gutenberg, 478 
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* East, P. Carleton (Review), 893 
Emulsions, Action of Copper Salts on, Stabilized by 
Sodium Oleate, A. R. Martin and R. N. Hermann, 
479 

Encirclement, J. L, Brierly (Review), 1031 
Engineer, The, and the Steelmaker, D. Taylor, 793 
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chemists, under the direction of C. A. Elvehiem and 
P. W. Wilson (Review), 997 

Equations, Theory of. Introduction to the. Prof. L. 
Weisner (Review), 370 
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Evacuation: Sociological Aspects of, 529: War-time. 
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duction to. Prof. S. W. Allen (Review), 614 ; An 
Outlme of, T. Thomson and M. R. K. Jerram (Review), 
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Fossils from the London Clay [1839], 1024 
Foundations and Earth Pressures, C. Hyde Wollaston 
(Rmeic), 898 

Founders Company Fellowship, award of the, to E. J. 
Ludlow, 242 

Four-Terminal Networks (Review), 311 
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edition (Review), 898 



xxxviii 


TITLE INDEX 


Fungal Hyphfie, Vacuolar Strain in, S. R. Bose, 80 
Fungi; and Scale Insects, Symbiosis between. Prof. A.H.R. 
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C. B. Slawson. Third edition (Review), 372 
Gene and Chromosome Theory, Dr. H. J. Muller, 814 
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'Granosan 1 , Effect of the Fungicide, on A Typical Growth 
and Chromosome Doubling in Plants, Prof. D. 
Kostoft 334 

Graphite, Electrical Conductivity of Large Anisotropy 
of the. Prof K. S. Krishnau and N. Ganguli, 067 
Grasping Movement in Man, Origin of the. Prof D. 
Hooker, 1052 

Grass: Leviathan from East Africa, A, Dr. I. B. Pole 
Evans, 34; Drying, E. J. Roberts, 545 
Grassland and Forage Crops in the United States, 915 
Gravitational Constant, Instability of the Mesotron and 
the. Prof P. M. S. Blackett. 30 
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Great Britain, Laying the Keel of the, [1839], 127 
Great Britain: The Littoral Fauna of, A Handbook for 
Collectors, Dr. X. B. Eales {Review), 997 
Greek: Measures, Ancient, and Athletic Records, E. 
Kalfarentzos, 360; Bronze Coins, Ancient, Com¬ 
position of, E. R. Caley, 1096 
Greenkeeping Research, Board of. Report for 1938, 
627 

Greenockite in the Mendips, Occurrence of, A. TV. G. 

Kingsbury and Dr. J. Newton Friend, 1013 
Gregory, James : Tercentenary Memorial Volume, Edited 
by Prof. H. TV. Turnbull (Review), 1062; (1638- 
1675), Prof. H. C. Plummer (Review), 1062 
Grenoble, University of, sixth centenary of the. Prof. P. 

Vaillant, 42 
Grid System, The, 190 

Ground Vibrations Near Dynamite Blasts, L. Don Leet, 
791 

Growth : and Differentiation, Problems of, 561 ; Normal 
and Abnormal, Genetieal Aspects of, Dr. A. Haddow, 
823 ; Stimulating Effects of Extracts of Normal Adult 
Tissues and Tumours, Dr. R. S. Hoffman, Dr. E. 
Tenenbaum and Dr. L. Doljanski, 1092 


Hfiemocyanin Molecule, Dissociation of the, S. Brohult 
and S. Claesson, 111 

Hair-Dyes and Hair-Dyeing Chemistry and Technique, 
H. Stanley Red grove and the late G. A. Foan. New 
edition completely revised by H. Stanley Redgrove 
and J. Bari-Wooliss (Review), 740 
Harvard University, Physics Research at, 294 
Hawaiian Bivalves, TV, H. Dali, P. Bartsch, and H. A. 
Rehder, 484 

Health: Perfect, The Leader to. Dr. E. F. Armstrong 
(Review), 264 ; Services, Control of, 300; The 
Building of a Nation s, Sir George Newman (Review), 
345; and Safety in Industry, 486; Ministry of, 
Twentieth Annual Report of the, 678; Public, in 
Great Britain, 678 

Hearing : its Psychology and Physiology, Dr, S. S. Stevens 
and Dr. H. Davis (Review), 370 ; Theories of. Prof. 
H. Hartridge (Review), 570 

Heat: and Thermodynamics, Prof. H. TV. Zemansky 
(Review), 196; Textbook of, Dr. R. W. Stewart and 
Dr. J. Satterly. Revised by C. T, Archer. Second 
edition (Review), 374; in Liquids, Propagation of, 
[1839], 488 ; Entropy Diagram for Steam, The 1939, 
Plotted from the 1939 Callendar Steam Tables, based 
on Research by Prof. A. C. Egerton and G. S. 
Callendar (Review), 1069 

Hebrew University, Jerusalem. Progress of the, 187 
Helium : Gas, Adsorption of, on Active Charcoal between 
4-2° and 1*78° K., Prof. A. van Itterbeek, W. van 
Dingenen and J. Borghs, 249; II: Heat Flow in. 
Forces Associated with. Dr. J. F. Allen and Dr. J. 
Reekie, 475 ; Liquid, Effect of an Excitation Energy 
on the Specific Heat of, and its Relation to the Ex¬ 
change Effect in a Non-Ideal Bose-Einstein Gas, 
Dr. A. Michels, Dr. A. Bijl and Dr. J. de Boer, 594; 
Ratios of Igneous Rocks, Evans, Goodman, Keevil, 
Lane and Urry, 677 ; -Neon Content of Sea TVater, 
N. W. Rakestraw, C. E. Herrick and TV. D. Urry, 
838 

(Helix pomalia), The Snail, Chitin Content of the Mandible 
of. Dr. G. T 6 th and L. Zechmeister, 1049 
Herd, Instincts of the. Dr. TV. T. Caiman (Review), 5 
‘Hermanation’, H. TVeltzel, 789 
Hibernation, Artificial, Dr. P. Suomalainen, 443 
High Resistance Resistors, 148 

Himalayan Villager An Account of the Lepehas of 
Sikkim, G. Gorer (Review), 96 
Histamine in Biological Extracts, Determination of, 
M. R. e Silva, 252 

Hiatologxsehen Methodik, Physikochemische Grundlagen 
der. Prof. K. Zeiger (Review), 1079 
Hitler's, Herr, Self-Disclosure in ‘"Mein Kampf”, R. C. K. 
Ensor (Review), 1031 

Holland, Average Duration of Life in, 110 


Holz als Rohstoff: Das, Seine Entstehung, stoffhche 
Beschaffenheit und chemische Verwertung, Dr. R. 
Trendelenburg (Review), 924 

Homogeneous Fluids, The Flow of, through Porous 
Media, Dr. M. Muskat. With an Introductory Chapter 
by R. D. Wyckoff (Review), 197 
Homo sapiens : The Fate of. An Unemotional Statement 
of the Things that are Happe ni n g to Him Now, and 
of the Immediate Possibilities Confronting Him, 
H. G. Wells (Review), 397 

Honey Bee, Choice of TVater by the, C. G. Butler, 984 
Hops : Fruit and. Diseases of, Dr. H, TVormald (Review), 
687 ; Fruit and. Pathological Problems of (Reiiew), 
687 

Hormone Standards, New International, 934 
Hormones, Intercellular, Production of, by Mechanical 
Injury, Prof. J. R. Loofbourow, E. S. Cook, Sister 
Cecelia Marie Dwyer and Sister Man,' Jane Hart, 553 
Hormonforschung, Methodik der, Dr. C. Bomskov. Band 
2 (Review), 192 

Hospital Schools m the United States, 975 
Host and Parasite in Higher Plants, Union between, 
Schumacher and Halbsguth, 258 
House-Sparrow m Canada, R. L. Weaver, 983 
Housing, Social and Technical Aspects of, 1040; Urban 
and Rural, M. B. Helger, 1041 
Human : -Birth Weights, H. P. Donald, 38 ; Relations, 
A Study of. Dr. K. Mather (Review), 310 ; Uterine 
Gland Cell, Cytology of the. Prof. J. B. Gatenby and 
Miss Olive E. Aykroyd, 331 ; Anatomy, Introducing, 
Prof. F. Wood Jones (Review), 351 ; Ability, The 
Factorial Analysis of, Prof. G. H. Thomson (Review), 
532 ; Genetics, Prof. R. R. Grates, 821; Personality 
and its Survival after Bodily Death, late F. W. H. 
Mvers. 2 Yols. (Review), 1027 ; Origins and Taboo, 
J.*C. McKerrow, 1048 

Humoral Immunity among Plants, A. F. Parker-Rhodes, 
907 

Humus : Origin, Chemical Composition and Importance 
in Nature, Prof. S. A. Waksman. Second edition, 
(Review), 893 

Hvsena, Spotted, Reproduction of the, L. H. Matthews, 
983 

Hybrid, An Inter-Generic. B. O. Mulligan, 160 
Hybridization, Increased Mutation Due to, A. H. Sturt e- 
vant, 912 

Hydraulics: for Engineers and Engineering Students, 
Prof. F. C. Lea. Sixth edition (Rei'iew), 584 
Hydrogen : and Oxygen Sensitized by Nitrogen Peroxide, 
Reaction between, Prcf. R. G, TV. Norrish and F. S. 
Dainton, 30 ; Atomic Weight of, J. A. Swartout and 
M. Dole, 485; Peroxide: Decomposition of, by 
Catalase, F. H. Johnson and Dr. K. L, van Sehouwen- 
burg, 634; Mechanism of Decomposition of, by 
Catalase, Prof. D. Keilin and Dr. E. F. Hartree, 
787 ,* Decomposition of, by Catalase, Dr. J. Weiss 
and Dr. H. Weil-Malherbe, 866; Showers in the 
Auroral Region, Prof. L. Vegard, 1089; Peroxide, 
Decomposition of, by Catalase, Prof. D. Keilin and 
Dr. E. F. Hartree, 1091 

Hypertensin: The Substance Causing Renal Hyper¬ 
tension, J. M. Mufioz, E. Braun-Men&ndez, J. C. 
Fasciolo and L. F. Leloir, 980 


Ice Age in India and Associated Human Cultures, Studies 
on the, Dr. H. de Terra and T. T. Paterson (Review), 
738 

Iceland Papers, Vol. 1 : Scientific Results of Cambridge 
Expeditions to Iceland, 1932-38 (Review), 373 
Identity, Evidence of, K. Richmond (Review), 372 
Igneous Action, Metamorphiam and, Prof. H. H. Read, 
729; Prof. H. H, Read, 772 

‘17 lamus* proles var. shelvensis Whittard, Cranidial Muscle 
Scars of, Dr. A. Lament, 206 
Illegitimate Child, Legal Position of the, 32 2 
Illumination, Progress of, 604 

Imperial Cancer Research Fund : New Laboratories, 16; 
41 
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Incentives and Contentment ; a Study irade in a British 
Factory, Patr'e a Hall ard H. W. Locke (Review), 1082 
Indene, Toxicity of, 0- R. Cameron and Cecile R. Doniger, 
1095 

India: Greater, Forthcoming International Exhibition of 
the Art c f, 20; Imperial Veterinary Research In¬ 
stitute of the Government of, Prof. F. C. Minett 
appointed director of the, 105 ; Higher Education 
m. Objectives of, 148 ; Pasteur Institute of, Kasauli, 
Annual Report for 1936, Dr. R. O. A. Smith, 148 ; 
Southern, Pasteur Institute of. Annual Report for 
1937, Lt.-Col. K. R. K. Iyengar, 148 : Public Health 
Statistics of. 281 ; Aboriginal Races of, B. S. Guha, 
293 ; Hygiene and Public Health in, 362 ; Health of 
the Army in. During 1937, 506 ; Government of, 
Industrial Research Bureau, Report for the Year 
1938-39, 625; Anthropological Studies in, 721; 
and Burma, Common Water and Marsh Plants of, 
1936, Hand-Book of the, K. B.swas and C. C. Calder 
{Review), 727 ; New Anthropological Periodical in, 
745; Archaeological Survey of, A Report on the 
W r ork of the, Sir Leonard Woolley, 758; British, 
Health in. During 1937, 974; National Institute of 
Sciences of, election of fellow’s, 976 ; and Crete, 
J. G. Aravamuthan, 1095 

Indian : Bee Journal , No. 1, 109 ; Association for the 
Cultivation of Science, Annual Report for 1938, 412 ; 
Silviculture, Part 1 ; General Silviculture, H. G. 
Champion; Part 2 : Silvicultural Systems, Sir 
Gerald Trevor {Review), 494; Medical Institutes, 
Work of, 500 ; Journal of Entomology , Parts 1 and 2, 
780 ; Archaeology and Indian Problems, Sir Leonard 
Woolley (Birdwood Memorial Lecture), 1006 ; Medi¬ 
cal Review, An, Major-Genl. Bradfield, 1087 
Industrial; Health Research Board, Dr. D. Hunter and 
H. E. Clay appointed members of the, 242; 375; 
Councils, Joint, 319 ; Health Research Board, Nine¬ 
teenth Annual Report, 1008 

Industry ; and Society, Science, 1 ; Health and Safety in, 
486 ; and Labour, The W T orld of, 1939, J. E. Winant, 
083; Education: and, W r . O. Lester Smith and 
others, 760 ; for. Dr. A. P. M. Fleming, 852 
Infant Brain, Respiratory Metabolism of, H, E. Himwich, 
Z. Baker and J. E. Fazekas, 38 
Influenza, Periodicity of, D. Webster, 756 
Information, Ministry of, 700 ; 745 

Ingdnieurs Civils de France, SociSte des, presentation of 
the gold medal of the, to W. T. Hal crow, 70 
Innee, John, Horticultural Institution, Twenty-ninth 
Annual Report of the, 68 

Inorganic : Esters* Mechanism of Hydrolysis of, J. B. M. 
Herbert and E. Blumenthal, 248; Compounds, 
Complex, Stereochemistry of, J. C. Bailar and J. P. 
McReynolds, 1096 

In Principio erat Verbum {Review), 1030 
Insect; Size and Temperature, Dr. W. H. Go lightly and 
Dr. U. Lloyd, 155; Legion, The, Dr. M. Burr 
(Review), 739; Physiology, The Principles of, Dr- 
V. B. wigrieeworth (Review), 800 
Insecticides; J. T. Martin and F. Tattersfield, 217; 
Toxicity of Certain, G. R. Cameron and Cecile R. 
Doniger, "790 

Insects t Collected in Traps at Rothamsted Experimental 
Station, Dr. C. B. Williams, 85; in Aircraft, Dr. 
F. G. S. Whitfield, 158 ; Col. F. P. Mackie, 250 ; 
in the Upper Air, Dr. A. D. Imma, 406; Physiology 
of. Dr. A. D. Imma (Review), 800 
Institute of Medical and Veterinary Science, Adelaide* 
first annual report of the, 1088 
Installment© in Science and Industry, R. S. Whipple, 461 
Tru mlm Crystals, Wet, X-Ray Measurements on. Dr* 
Dorothy Crowfoot and D. Riley, 1011 
Intensive Cultivation, History of, R. J, G. Hopp, 1086 
Thtarae&uivr Wound Hormones, Local Growths in Animals 
tprodooed by Injection of. Prof. J. R. Loofbourow, 
j, I^* Whafan and Sister Mary Mich&ella 

‘Breaks’ in, C. C. Addison, 


Internal Strains, in Solids, Conference on, 165 
International: Geological Congress, 1940, Arrangements 
for the, 149 ; Congress of Americanists m Mexico 
City. 319; Seismological Summary, July, August 
and September 1933, 474; Genetical Congress, 
Seventh, Prof. F. A. E. Crew, 496 ; Co-ordination of 
Documentation, 559 ; Society of Leather Trades’ 
Chemists, election of Prof. P, Chambard as presi¬ 
dent, 603 ; Congress of Genetics, The Seventh, 813 ; 
Economics, Planned, 683 ; Union of Geodesy and 
Geophysics, Prof. S. Chapman, 717 ; Cancer Congress, 
Third/ Prof. F. C. Wood, 839 ; Seismological Sum¬ 
mary, Oct., Nov. and Dec. 1933. 903 ; Society of 
Medical Hydrology, Dr. J. Barnes Burt elected 
interim chairman of council, 1087 
Invention, Discovery and, in Wax-time, 954 
Inventions and Patents in Great Britain, 641 
Iodine, Spark Spectrum of, Hvperfine Structure in the. 
Dr. S. Tolansky, 754 

Ionization, Region F 2 , throughout the Year, Character¬ 
istic Variation of. Prof. E. V. Appleton, 151 
Ions : Electrons and Ionizing Radiations, Prof. J. A. 
Crowther, Seventh edition (Review), 374 ; Mercuric 
Halide Complex, A. B. Garrett, 1018 
Iranian Petroleum, A Solid Naphthenic Acid from, Dr. T. 
Kennedy, 832 

Iraq, Electrical Development in, W. H, Peters, 505 
Iris Bulbs, Hot Water Treatment of, W. Buddin, 716 
Iron Smelting: in Britain, Transition from Charcoal to 
Coke in, 616 ; in India, [1839], 952 
Islamic Decorative Technique, Early, B. Gray, 912 
Isomers, Short-Chain Interfacial Activity of, Dr. C. C. 
Addison, 783 

o - Isoprop eny 1 -phenol a, Structure of the Dimeric Forms of, 
Wilson Baker and D. M. Besly, 866 
Isotope Separation, New Prospects in, Prof. H. S. Taylor, 8 
Italy: Geothermic Power in, 218; Order of Commen- 
datore of the Crown of, conferment of the, on Prof. 
J. R. D’Aunoy, 665 


Jamaica: Biological Expedition to, 17; Cambridge 
University Expedition to, Dr. V. J. Chapman, 904 
Japan : National Research Council of, Report, Volume 2, 
No. 7, 149; The Population of, 508; National 
Research Council of. Report of the, 1008 
Japanese Earthquake Research Institute, Prof. K. Tera- 
zawa appointed director of the, 628 
Jardine’s, Six William, ‘'British Salmonidse’ 5 , [1839], 682 
Jena, Society of Medicine and Natural History of, pre¬ 
sentation of the bronze memorial medal to Prof. R. 
Spanner, 29; Prof. O. Grossem awarded the silver 
medal of the, 199 

Jenner and Napoleon, Dr. J. A. Nixon, 278 
Jewish Hospital, Cincinnati, May Institute for Medical 
Research of the, Dr, A. Froehlich appointed pharma¬ 
cologist to the, 976 

Johannesburg Municipal Bus and Tram Sheds, 704 
Johns Hopkins University School of Medicine, grants to 
the, by the Rockefeller Foundation, 749 
Jungle Yellow Fever and other Diseases, 790 
Jupiter; Planet, Rapidly Moving Spots on the, 748 ; 

The Great Red Spot on, B. M. Peek, 987 
Jupiter’s Cloud Forms, Chemistry of the Coloration in, 
R. Wildt, 602 

Juvenile Delinquency, Dr. Rhodes; C. P. Hill; J. H. 
Bagot, 703 


Kala-Azar, The Antimony Treatment of. Sir Leonard 
Rogers, 1003 

Kansas, Lower Permian Insects of, F. M. Carpenter, 641 
Kantian Philosophy of Space, The, Prof. C. R. Garnett, 
jun. (EetiisttJ), 587 

Kelley Statistical Tables, The, Prof. T. L. Kelley (Review), 

Kent Zoological and Botanical Gardens, [1839], 259 
Kenya, Report on a Visit to. Dr. I* B. Pole-Evans, 255 
Kenya’s Pastoral Needs, 255 
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Kepler: Johannes, Gec-ammelte Werke, Band 1 : My^ter- 
ium Cosmographicum. De Stella Nova, Herau^ge- 
geben von Max Caspar {Review)* 223 ; Regiomon¬ 
tanus and, Prof. H. C. Plummer {Review), 223: 
Johannes, Gesammelte Werke. Band 2 : Astronomic 
Pars Optica, Herausgegeben von F Hammer {Rti it in, 
306 

Kepler’s: Approach to Optics, Prof. H. 0. Plummer 
{Review), 306 ; Law of Refract ion, Dr. R. A. Houstouu, 
441 

Keto-Acids in Green Plants, Estimation and Occurrence 
of, Prof. A. I. Virtanen, Dr. A. A. Arhimo and Dr. H 
Suomalainen, 697 

Kidney Function, Role of the Renal Innervation m. Dr. 
N. S. Rustum Maluf, Dr. R. W. Clarke and Dr. K. W. 
Thompson, 292 

Kiliwa Indians of Lower California, P. Meigs, 676 
Kinetic Theory, Growth of the. Prof. R. H. Fowler 
{Review), 993 

KJima, Wetter, Mensch, E. Brezina, W. Hellpach, R. 
Hesse, E. Martini, B. de Rudder, A. Schittenhelm. 
A. Seybold and Prof. L. Weickmann. Herausgegeben 
von H. Woltereck {Review), 1066 
Knowledge, Useful, Society for the Diffusion of, [1839], 219 
Kristallstniklurlehre, Angewandte, Dr. E. Brandenberger 
(Review), 587 


Labour, Ministry of. Report for 1938, 107 

Lamellibranchia, Reduction of the Ctenidia m the, R. D. 
Purchon, 206 

Lancashire and Cheshire Fauna Committee, twenty-fifth 
annual report of the, 1042 

Land : Drainage, Steam Applied to [1839], 301 ; -Speed 
Record, New, J. Cobb, 438 ; Utilization in Australia, 
Prof. S. M. Wadham and Prof. G. L. Wood {Review), 
647 

Lantana, Entomological Control of, 18 

Latitude at Greenwich, Variation of. Tidal Effect on the, 
Dr, H. Spencer Jones, 162 

Lavoisier, Priestley and, The Newer Views on. Sir Philip 
Hartog, 232 

Lawn Craft, Practical, R. B. Dawson {Review), 581 

Lawns, Research on, 627 

Leadership : The Basis of, 343 ; The Price of, J, Middle- 
ton Murry {Review), 343; in Democracy, Lord 
Lloyd (Walker Trust lecture), 359 

Leaf Cuttings, W. LL McCaskie, 161 

League: The, from Year to Year (1938), 239 ; of Nations : 
Annual Report on Child Welfare, 281 ; Health 
Organization of the, 412; and the Rule of Law, 
1918-1935, The, Sir Alfred Zimmera, Second edition 
{Review), 742 

Least Squares, Some Notes on. Dr. W. E. Deming {Review), 
585 

Leather Chemists, Conference of, 603 

Leeds University : election of Dr. M. G. Evans as pro¬ 
fessor of physical chemistry, and Dr. J. B. Speakman, 
professor of textile industries, 15; 47 ; Dr. R. G. S. 
Hudson as professor of geology, 16; 47 ; F. Whalley 
appointed lecturer in anaesthetics, H. Agar tutor in 
obstetrics and gynaecology, A. S. Johnstone lecturer 
in radiology, and R. V. Riley research assistant in 
fuel, 47; Report of the Department of Pathology 
and Bacteriology, for 1937 and 1938, Profs. 

M. Stewart and J. W. McLeod, 109; Dr. E. C. 
Stoner elected professor of theoretical physics. Dr. 

N. H. Chamberlain appointed lecturer in textile 
chemistry, A. Johnson assistant lecturer in weaving 
mechanism. Dr. C. S. Whewell assistant lecturer in 
finishing and research assistant in the textile depart¬ 
ment, J. W. Roderick and W. A. Linning lecturers 
in engineering, J. F. Gaunt research assistant in 
dyeing and Dr. J. Stubbs temporary research assistant 
(for bracken investigation), 219 ; Prof. F. A. Crew 
invited to deliver the Clive Behrens lectures in 1939- 
1941,219 ; Diploma in Fuel and Refractory Materials, 
242 ; Donation by the West Yorkshire Coal Owners 4 
Association to the Mining Department, 762 


\an Leeuwenhoek : Alle de bneven (The Collected Letters 
of Antoni van Leeuwenhoek), Deel (part) 1, (Review i, 
956 : The Complete Correspondence of. Prof. F J. 
Cole (Review), 956 

Legume Nodule Metabolism and Nitrogen Fixation. F. E. 
Allison. C. A. Ludwig, S. R. Hoover and F. W. 
Minor. 711 

Leguminosae, Nodule Organisms of the, J. K. Wil-un. 335 
Leguminous Symbiosis, Utilization of Carbohydrates in. 

' Dr. G. Bond. 906 

Leonardo da Vinci Exhibition at Milan, The, 337 
Lepcha* of Sikkim, The (Review)* 96 
Leptospiroses, Dr. Walch-Sorgdrager, 412 
Lettuce, Rmg Spot Disease of, Greta B, Stevenson, 12o 
Ley Farming, The Case for {Review), 263 
Library Education, Professional, Nora E. Beust, 249 
Light : from Extra-Galactic Nebulte, Interpretation of 
the Red-Shifts of the, M. E. J. Gheury de Bray, 285 : 
Chemical Powers of, [1839], 526 ; Coloured, Velocity 
of, J. S. Hall, 871 .* Velocity of, Measurements of 
the, Earl Kite hener. M. E. J. Gheury de Brav, 945 ; 
from Plants 839', 1024 

Light Elements. Beta-decay of. Connexion between the 
Life-time of the Meson and the, Dr. C. Moller, Prof. 
L. Rosenfeld and Dr. S. Rozental, 629 ; 

Lighting, Ultra-Violet, R. H. Finch, 437 
Lightning : Flashes and High Tension Mains, 239 ; Fla-Vu 
A “Hot”, 323 

Lignite, A Chromatographic Study of. Prof. L. Zech- 
meister and O. Frehden, 331 
Lilv Year-Book, Royal Horticultural Society's, No. 8. 

* 1042 * * - 

Limb Primordia, Reciprocal Hetero-Transplantation of, 
between Duck, Turkey, Guinea and Chick Embryo-. 
Dr. H. L. Eastlick, 380 
Lime Sulphur Injury, N. F. Childers, 210 
Ling Cod Liver Oil, Vitamin A in, Dr, L. B. Pett. Mar.an 
Lipkind and G. A. Le Page, 634 
Lingard Festival, The, 591 

Liquids, Viscosity of. Effect of an Electric Field on the, 
S. Sossinski, Prof. E. N- da G. Andrade and C. 
Dodd, 117 

Lister Institute of Preventive Medicine, Forty-fifth 
Report, 20 

Liverpool University, Population Problems of New 
Estates, with Special Reference to Norris Green, 166 
Livers of a Hundred Healthy Dogs, Vitamin A Content 
of the, R. G. Linton and A. Brownlee, 078 
Liverwort Riccia Himalayensw, A Fungus upon the, K. S. 
Srinivasan, 210 

Living Body, The, Prof. F. R. Winton {Review), 228 
*‘Living-Space” and Population Problems, R. R. Kuczyn- 
ski (Review), 1031 

Local; Scientific Societies and the Community, Prof. 
H. L. Hawkins, 433; Government, The Mechanism 
of, 1039 

Locust Problem in 1937, Dr. B. P. Uvarov and Miss W. 
Milnthorpe, 86 

Logarithms, Tables of Addition and Subtraction, with 
Six Decimals, Dr. B. Cohn, Second edition {Rei'ieu ), 
309 

Logic : Pragmatical, K. Britton (Review), 880 ; the Theory 
of Inquiry (.Reineif), 880 

L.C.C. as an Electricity Consumer, F. Jackson, 146 
London ; Hospital, Research in the, 282 ; County Council, 
resignation of Sir Frederick Menzies as Medical 
Officer of Health and School Medical Officer; 
appointment of Dr, W. A. Daley, 705; Tubes, 
Flooding in the. Precautions against, 746; The 
Government and Misgovemment of. Dr. W. A. 
Robson (Review), 846; The Planning of (Review), 
846 ; Statistics, 1936-38, 861; University : Prof. F. 
Horton elected vice-chancellor for 1939-40; H. 
Stobie appointed professor of dental surgery and 
pathology at the Royal Dental Hospital of London 
School of Dental Surgery and Dr. H, Heywood 
reader in mechanical engineering at the Imperial 
College of Science and Technology, 47 ; conferment 
on Dr. H. J. Emeldue of the title of reader in inorganic 
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chemistry; Prof. R. G. Collingwood appointed 
Creighton lecturer for 1939-40, 87; Report of 
Principal, 108; W. G. Barnard appointed professor 
of pathology at St. Thomas’s Hospital Medical 
School; conferment upon Dr. E. F. Scowen of the 
title of reader in medicine ; R. M. Calder reappointed 
Graham scholar in pathology, 219 ; conferment on 
Dr. P. Barrow of the title of reader in chemistry, 762 ; 
conferment of honorary doctorates on Prof. N. Bohr, 
Sir Robert Robinson, R. G. Hawtrey and S. Marks, 875 
Longitude, Difference of, between Greenwich and Hew 
York, [1839], 796 

“Lost Atlantis”, The, C. P. Chat win, 86 
Lower Permian Insects of Kansas, P. M. Carpenter, 641 
Lucilia cuprina , Aseptic Cultivation of Larvse of. Develop¬ 
ment of a Synthetic Medium for, F. G. Lennox, 676 
Lycopersicum Crosses, Heterosis in, in Relation to Seed 
Weight, Dr. L. C. Luckwill, 908 
Lynch’s Explorations in Mesopotamia, [1839], 917 


McDonald Oberservatory, The, Fort Davis, Texas, Prof. 
O. Struve, 136 

Maeromolecules, Prof. H. Staudinger, 300 
Mactra coraUina cinerea (Montagu), Severe Mortality of. 
Off the Lancashire Coast, G. E. Williams, 1049 
Madeira: The Climate of, with a Comparative Study, 
Vice-Admiral H. C. de Lacerda Castelo Branco. 
Translated by Dr. A. F. Jardiro (Review), 742 
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Second edition (Review), 371; in Modem Society, 
D. Riesman (Review), 371; in Ancient Ireland, Dr. 
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81 

Mind, The Factors of the (Reviiic), 532 
Mineralogieal Society, Election of Officers, 862 
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E. J. Conway and P. J. Boyle, 709 : Electrolytes in, 
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W. E. Swinton, 125 ; of Ipswich, Report 1929-1938, 
281 ; and Education, J. Wilkie, 626: and the 
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Nile Basin, The, Vol. 6: The Hydrology of the TaTta 
P lateau and Bahr El Jebel, Dr. H. E. Hurst and late 
Dr. P. Phillips (Review), 495 
Nitric Oxide in the Earth’s Upper Atmosphere, Prof. J. 

_ Kaplan, 152 

Nitrogen; Peroxide, Reaction between Hydrogen and 
Oxygen Sensitised by. Prof. R. G. W. Norxish and 
E. S. Dainton, 30 ; Fixation and Nutrition (Review), 
134; Can Rusts Fix, Dr. B. d’OIiveira, 480 ; Fixation, 
Legume Nodule Metabolism and, F. E. Allison, C. A. 
Ludwig, S- R. Hoover and E. W. Minor, 711; Iso¬ 
topes on Metal Surfaces, Exchange between, Taylor 
and Jungers, 1053 
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Prof. C. Reymans and Prof. G. Domagk respectively, 
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Nomogram: The, The Theory and Practical Construction 
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Prof. N. Bohr, Prof. R. Peierls and Dr. G. Placzek, 
200; Isomerism, Recent Experimental Results in. 
Dr. B. Pontecorvo, 212 ; Matter, Phase Transitions 
of. Dr. I. Gurevich, 326Forces, Field Theory of. 
The Electric Quadrupole Moment of the Deuteron 
and the. Dr. C. Mailer and Dr. L. Rosenfeld, 476 ; 
Reactions in Stellar Evolution, Prof. G. Gamow, 575 ; 
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Gates, 794 
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Miss A. M. Melland ; Prof. R. R. Gates, 980 
Nudibranchiate Mollusea, Nomenclature of. Prof. W. 
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Numbers, Theory of, An Introduction to the. Prof. G. M. 
Hardy and Prof. E. M. Wngbt; Dr. H. Davenport 
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Oils. Fats and Detergents, Progress m, P. W. Tainsh, 
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Old Age: Mental Hygiene in, Dr. G. Lawton, 902; 
Studies of {Review), 995 
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by the, Dr. W. A. Beck, 786 
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Ordnance Survey Plans, Bng. A. B. Clough, 690 
Organizer Phenomena, Chemical aspects of, Dr. J. Need¬ 
ham, 561 | 

Organs: in Vitro, The Culture of (itfeuiew), 95; The 
Culture of, A. Carrel and C. A. Lindberg (Review), 95 
Oriental : Peach Moth in Australia, G. A H. Helson, 913 ; 
and African Studies, School of, Animal Report, 1938- 
39, 1006 IT 

Ornithology, British Trust for, Fifth annual report of the, 
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Oamunda regalis, Spiral Structure in, I. Manton, 716 
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director of the, 906 

Outlaw of the Air, Leslie Brown (Review), 1079 
Oxaloacetic Acid in the Leguminous Plants, Prof. A. I. 

Virtanesn and A. A. Arhimo, 36 
Oxford University: School of Forestry, 67; Dr. L. A. 
Woodward appointed fellow of Jesus College and 
tutor in c he mistry, 301; T. K. Permiman appointed 
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tute for Research in Agricultural Economics, 876 ; 
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Reaction between. Prof. R. G. W. Norrish and F. S. 
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Paiute Bands, Northern, 0. C. Stewart, 601 
Palaeobotanical Retrospect, A, 395 
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Paleobotany, Textbook of, W. C. Darrah {Review), 226 
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Palladium-Deuterium Equilibrium, L. J. Gillespie and 
W. R. Downs, 757 

Panama Canal as a Fish Highway, S. F. Hildebrand, 756 
Papain essential to its Activity, Nature of a Group in, 
Prof. A. K. Balls and H. Lineweaver, 513 
Paracelsus, Forthcoming celebration of the quatercen- 
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Paramecium, An Increase in the Rate of Growth of, 
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award of the gold Pasteur medal to Dr. H. Plotz and 
Prof. A. Saenz, 474 
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Parthenogenesis, Artificial, and Chromosome Constitution, 
T. Kawamura, 209 ; Experimental, Recent Work on. 
Prof. A. D. Peacock, 1036 
Patent Medicines, Marking of, 186 

Patents : in War Time, 580 ; Designs and Trade Marks, 
Fifty-sixth Report of the Comptroller-General, 1938, 
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Pathological Processes, Adaptation in, Dr. W. H. Welch, 
With an Introduction by Dr. S. Flexner {Review), 308 
Pawnee Archaeology, W. R. Wedel, 983 
Peace : Seeking and Securing the, 607 ; Aims, 701 
Pea Leaves, An Inhibitor of Growth extracted from, Dr. 
R. Snow, 906 

Pemtures, conservation et de la restanration des, Manuel 
de la (Review), 586 

Peking, National University of, Moulin Chiang, 242 
Pelargoniums, Sir Arthur W. Hill, 639 
Penaeids of the John Murray Expedition, Dr. Ramadan, 
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Pepsin Preparations, Crude, Existence of several Active 
Components in, V. Desreux and R. M. Harriott, 287 
Periodic Action, An easily arranged, E. E. and Dr. I. W. 
Wark, 833 

Personality in Formation and Action, Dr. W. Healy 
(Thomas W, Salmon memorial lectures), (Review), 588 
Peru: Institute of Cotton Technology of the National 
Agricultural Society of. Dr. S. C. Harland appointed 
- director of the, 705; Archaeology in. Recent Pro¬ 
gress, EL J* Braunkoltz, 841 
Petrol, Substitutes for, 622 

Patrol©; Les Gisements de, Geologic, Statistique, Econo- 
mie. Prof. G. Macovei (Review), 1080 
Petroleum Production Engineering; Oil Field Exploita¬ 
tion, ProL L. C. Uren. Second edition (ffotneio), 10£0 
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Pharmaceutical Society of Great Britain, award of the 
^ Hanbury medal to T. E. Wallis, 144 
Pharmacognosy, A Textbook of, T. 0. Denston. Third 
edition (Review), 192 

Pharmacopoeia, The Extra, Martindale. Twenty-first 
edition. In 2 vols. VoL 2 (Review), 195 
Philippine Pagans; the Autobiographies of Three Ifogaos, 
R. F. Barton (Review), 1077 

Philosophies, Natural and Political, Sir Richard Gregory, 
* Bfc. {Review), 764 

Phoronis hippoarepia Wright, A new record of, E. W. 
Knight Jones, 836 
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Phosphatide Exchange between Plasma and Organs, 
Dr. L. Hahn and Prof. G. Hevesy, 204 
Phosphatides of the Plasma and the Corpuscles, Inter¬ 
action between the. Dr. L. Hahn and Prof. G. Hevesv, 
72 

Phosphorus Halides, Fluorination of, H. S. Booth, S. G. 

Frary and F. B. Dutton, 1017 
Photography : to Astronomy, Application of, [1839], 87 ; 
in Scientific Research, 356 

Physical: Laboratory, Apparatus for the, 190 ; Fitness, 
Assessment of. Prof. D. Bums, 431 ; 466 ; Develop¬ 
ment in School Boys, Standards of, H. B. Norman, 
518 ; Size and Proportions, Factors Determining, 
J. I. Cohen, 944 

Physico-Chemical Experiments, Prof. R. Livingston 
(Review), 897 

Physics : On Understanding, Prof. W. H. Watson (Review), 
196; Demonstration Experiments in, edited by 
Prof. R. M. Sutton (Review), 197; for Technical 
Students : Sound, Electricity and Magnetism, Light, 
Prof. W. B. Anderson. Third edition (Review), 373 ; 
To-day, J. A, Clark, F. R. Gorton and E. W. Sears 
(Review), 588 ; Practical: Higher School Certificate, 
E. Axmitage (Review), 743 ; W. F. F. Shearcroft and 

J. H. Avery (Review), 743; Elementary Survey of, 
a Non-mathematical Presentation with a special 
supplement for Pre-medical Students, Prof. A. E. 
Haas and Prof. I. M. Freeman (Review), 744; The 
Psychology of, B. Stevens (Review), 1081 

Physik, chemischen, Lehrbuch der, Prof. A. Eucken. 

Zweite Auflage. Band 1 (Review), 193 
Physiological Genetics, An Experimental Attack on some 
Problems of, Dr. W. Braun, 114 
Physiology, Human, A Text in, Prof. C. H. Best and Prof. 
N. B. Taylor (Review), 228 

Phytohormones, lStudes et recherches sur les (Review), 
192 

Phvtoferol: a Standardized Solution of Vitamin E, 
" 1008 

Pig: Chromosomes of the. Prof. F. A. E. Crew and P. C. 
Roller, 385; Growth of the Mandible in the, Prof. 
H. A. Harris, 552 

Pilgrim Trust Lecture, Second, Sir William Bragg, 15; 21 
Pitch-Crust Fungus, Parasitism of the, W. H. Wilkins, 253 
Pithecanthropus and Sinanthropus, The Relationship 
between. Dr. G. H. R. von Koenigswald and Prof. F. 
Weidenreieh, 926; 933 

Plague and other Tropical Diseases, The Story of. Dr. 
Clayton Lane (Review), 801 

Planetary Co-ordinates for the years 1940-60 referred to 
the Equinox of 1950*0 (Review), 899 
Planets: and Sunspots (Review), 726; Minor, of the 
Hecuba Group, Prof. A. O. Leuschner (Halley lecture), 
871 

Plankton Culture, Large-scale, Dr. H. Petterason, Dr. F. 
Gross and F. Koczy, 332 

Plant: Taxonomists, Geographers and Ecologists, Address 
Book of. Forthcoming publication of an, 150; 
Phylogenv, Dr. H. Hamshaw Thomas (Review), 226; 
Living; Botany of the. Prof. F. O. Bower. Third 
edition. With the assistance of Prof. J. M. F. Drum¬ 
mond and Dr. G. Bond (Review), 400 ; Dr. C. R. Met¬ 
calfe (Review), 400; Structure, Interpretation of, 
Prof. IX Thoday, 432 ; 571; Physiology : Experi¬ 
ments in, a Laboratory Text-Book, Dr. W. E. Loomis 
and Dr. C. A. Shull (.Reweir), 683; Geography, 
Principles of, Dr. W. B. Turrill, 715 ; Hormones and 
their Practical Importance in Horticulture, Dr. BL L. 
Pesrse, 747; Breeding in the light of Genetics, Dr. 

K. Mather, 820; Growth-Substances, Experiments 
with, for the Rooting of Cuttings, Dr, C. R. Metcalfe 
and W. G. Templeman, 1043 

Plantes des Montagues, Ce qu’il faut eavoir des, P. Du 
Maaoir (Review), 893 

Plants, Fecundation and Development of, [1839], 875 
Pleistocene Bird’s Egg, A, A. Wetmore, 790 
Plough-up Policy, The, and Ley Fanning, Sir George 
Stapledon (Review), 263 

Plums, Stored, Breakdown in, W. H. Smith, 1096 
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Poisson de riviere. La mdcardque du, G. Denil (Review), 567 
Poland: Electrical Progress in, 341 ; The Fourth Par¬ 
tition of, 570; Abroad, Institution of a Uni\ersitv 
of, 1044 

Polarograph, The, 904 
Political and Economic Planning, 144 
Polychaete Worms, Intermittent Activity in. Dr. G. P. 
Wells, 940 

Polymolecular Films, Absorption of, in the Infra-Red, 
Dr. G. B. B. M. Sutherland and W. T. Tutte, 707 
Polyploids are more Variable than their Original Diploids, 
Prof. D. Kostoff, 868 

Polyploidy induced by Colchicine and its Economic 
Pos’ibilities, Dr. G. H. Bates, 313 
Population; Decline of. Viscount Samuel, Lord Dawson 
of Penn, Lord Stamp, and others, 17; Growth, 
Factors in (Review) t 55; the Natural History of. 
Prof. R. Pearl (Review), 55; of the World in 1937, 
150 ; Problems of Housing Estates, N. Williams, 166 ; 
To-day’s Question, G. F. Me Cleary (Review), 193 ; 
Improvement, Social Biology and. Prof. F. A. E. 
Crew and others, 521 ; The Pressure of, 991 
Positivisme, onginee intuitives du, Essai stir leg. Dr. P. 
Ducasse (Review), 587 

Potassium : Liberation of, by Acetylcholine in the Central 
Nervous System, Dr. W. Duli&re and O. Loewi, 244; 
Dihydrogen Phosphate, Isotope effect in. Dr. A. R. 
Ubhelohde and I. Woodward, 632 ; A Mec h a nis m for 
the Concentrating of, by Cells, with Experimental 
Verification for Muscle, Prof. E. J, Conway and P. J. 
Boyle, 709; Carbohydrate and. Metabolism in 
Normal ard Adrenalectomized Animals, Connexion 
Between, Prof. F. Verzkr and J. C. Somogyi, 1014; 
Molybdocyanide Dihydrate, Structure of, J. L. Hoard 
and EL EL Nordsieck, 1018 


Potato Viruses, Myzua omeUus a Vector of, J. B. Lough- 
nane, 785; Viruses in Garden and Field, Potential 
Hosts of. Dr. R. N. Salomon and W. R. S. Wortley, 
1049 ; Root Eelworm, Control of the, J. Carroll, 1095 
Poultry Advisory Committee of the Ministry of Agriculture 
and Fisheries, appointment to the, of Capt. G. 
Clifford and Prof. T« J. Dalling, 1010 
Poznan University, Staff and Students of, held as hostages, 
1044 


Prague, University of, Germanizat ion and the, 892 
Pregnancy, Ancient Teets for. Dr. EL P. Bayon, 826 
Prdhistoire g^ndrale: Manuel de, Europe, Asia, Afrique, 
Amdrique, Prof. R. Furon (Review), 737 
Prehistoric; Society of Switzerland, Prof. V. Gordon 
Child© elected an honorary member of the, 65; 
Indian Village, New Mexico, Dr. P. S. Martin, 542; 
Rock Pictures in Dutch New Guinea, J. R 6 der, 946 
President* The Steamship, [1839], 643 
Priestley and. Lavoisier, The newer views on, Sir Philip 
Hartog, 232 

Primitive Man, The Mind of. Dr. F. Boas. Revised 
edition (Review), 738 

Procter International Research Laboratory, Prof. D. 
MbCsjadlish appointed honorary director and W. R. 
Atkin honorary research assistant of the, 938 
Progeeterone, Ambisexual Action of, as observed in the 
common Australian Opossum, A. Bolliger and A. 
OwroduH, 871 

Pn^aofcm, response of the Pigeon Crop-Gland to. Sex 
Dtfibrendsain the. Dr. S. J. Fojley, 834 
Banjo, 1755-1839, 210 

PrsWas l&aefcfeaas in Solutions particularly Poor in 
Precipitation of. Dr. P. Ladewig, 76; 
* Apparent Shape of, H. Neurafch, 386; 

. of; oy means of Deuterium-containing 

Amino-Acids, Dr, H. H. Ussing, 977 
Protcffsaf Bfcraofcnie I*. Pauling and 0. Niemann, 336 ; 
A Star Technique fbr the Spreading of, and the 
^ D-DeqrvkJuan, 629; Amino 

The the, edited by Prof. 

k L. A- atoW 

oefeiateMofe* Sot C.MYcnge, 601 
^ Battering oS/l# Protons, R. G. Herb, D. W. 

and others, 254 



Protoplasm: The Cell and. Sympobium at Stanford 
University, Prof. C. V. Taylor, 884 
Proverbes et dictons Syro-Libanais ; texte arabe, tran¬ 
scription, traduction, commentaire et index analy- 
tique. Prof. M. Feghali {Review), 582 
Proverbs: Racial, A Selection of the World’s Proverbs 
arranged Linguistically, Dr. S. G. Champion (Review), 
582 . 

Prussian Academy of Sciences, election to the Physical 
Mathematical Class, of Prof. A. Butenandt, Prof. K. 
Meyer, Prof, A. Ludin, Dr. F. Seewald and Prof. J. 
Bartels, 70 

Pseudomonas aeruginosa , A Light-sensitive Strain of, 
Miss Jane Meiklejohn, 90S 

Psychiatry in the Punjab, Lt.-Col. C. J. L. Patch, 662 
Psychical Research: Fifty Veal's of, a Critical Survey, 
Harry Price (Review), 1082 
Psy ehologique, L’Ann£e, Tome 1 and 2 (Review), 373 
Psychology: Measurement in, R. J. Bartlett, 432 ; 49S ; 
A Man ual of. Dr. G. F. Stout. Revised, in collabor¬ 
ation with the author, by C. A. Mace ; with an 
Appendix by Dr. R. H. Thouless (Review), 588 ; 
Delinquency and, C. Mullins, 626 ; Introduction to, 
E. G. Boring, H. S. Langfeld, H. P. Weld and collab¬ 
orators (Review), 744 ; of War and Peace (Review), 845 
Psychotherapy, Dr. P. Schilder (Review), 588 
Public Health in relation to the Recognition, Definition, 
Standardization and Controlled Supply of Medica¬ 
ments, J. R. Hill, 185 

Pulkowa Observatory, Completion of, [1839], 341 
Purple, Visual, and Indicator Yellow, Cataphoretie 
Measurements on Solutions of. Dr. E. E. Broda, Dr. 
C. F. Goodeve, Dr. R. J. Lythgoe and C. Victor, 709 
Pyrrhole, Photo-oxidation of. Prof. F. Bemheim and 
J. E. Morgan, 290 

Pyruvate Oxidation: System in Brain, I. Banga, Dr. S. 
Ochoa, and Prof. R. A. Peters, 74 ; Acetylphosphate 
and. Dr. S. Ochoa, Prof. R. A. Peters and Dr. L. A. 
Stocken, 750 

Pyruvic Acid Dehydrogenation, Role of Phosphate in. 
Prof. F. Lipmann, 381 

Quantum Mechanics: Introductory, Prof. V. Rojansky 
(Review), 743 ; Limits of Validity of, Prof. G. Wata- 
ghin, 754 

Quintuplets, The, J. W. MacArthur and A. R. Dafoe, 870 


Rabbit Control by Virus Infection, 145 
Rabbits*: Damage by, 360; Destruction of, 662 
Race Questions in Europe (Review), 767 
‘‘Race” in Europe, Dr. J, S. Huxley (Review), lu3l 
Races of: Central Europe : The, a Footnote to History, 
Dr. G. M. Morant (Review), 767 ; Europe, The, Prof. 
C. S. Coon (Review), 767 

Radcliffe Observatory, The New, Dr. EL Knox-Shaw, 19 
Radio: Direction-finding, The Recent Trend of, 139 ; 
Interference Measurements, T. H. Kinman, 211 ; 
Engineering : Recent Advances m, Itadio Meeting in 
Washington, 214; -Telegraphy and Radio -Tele-^ 



Term an, with the Collaboration of Lt. F, W, Mac¬ 
donald (Review), 368; Laboratory Handbook, M. G. 
Scroggie (Review), 368; Exhibition, Olympia, 450 ; 
Waves, Ultra-short, Diffraction of. Dr. J. S, McPetne 
and J. A. Saxton, 631; Fade-out,‘Nature of, L. V. 
Berkner, 947 ; Sets for Export, Manufacture of, 1022 ; 
-Communication, The Elements of, O. F. Brown and 
E« L. Gardiner. Second edition (Review), 1068 ; 
Manual: for Radio Engineers, Inspectors, Students, 
Operators and Radio Fans, G. E. Sterling. Third 
edition (Review)* 1068 

Radioactive Gases evolved in Uranium Fission, Prof. L. 
Wertenstein, 1045 

Radioakt ivit&t: Ktinstliche : Experiment elle Ergebnisse, 
Dr, H. Diebner und Dr. E. Grassmann (Review), 689 : 
und ihre kem-physikalisehen Grundlagen, Prof. W. 
Hanle (Review), 689 
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Radioactivity. Artificial. Prof. L. F. Bates (Review), 689 
Radium : C' and Thorium C\ A Determination of the 
Half*value Periods of, with a note on Time Lags in a 
Geiger Counter, J. V. Dunworth, 152 ; C', Application 
of the Coincidence Method to Testing the Lifetime 
and Level Scheme of. Dr. J. Rotblat, 248 ; E, 
Disintegration of, Microcalorimetric Measurement of 
the Mean Energv of, M. Letoin and I. Zlotowski, 
440 

Railway : Progress in 1839. 169 ; Electrification at Home 
and Abroad, 506 

Rajputs, Family Life of. Dr. D. X. Majumdar, 80 
Raman Spectrum of Gaseous Methylamine, Kirby-Smith 
and Bonner, 1018 

Raspberry, Genetics of the, D. Lewis, 601 
Rat : Pleiotropic Gene-effects in the, H. Grimeberg and 
H. B. Fell, 293 ; Week, National, 661 
Rates and Taxe*. Prof. H. O. Meredith, 429 
Rats, Skin Lesions in. Vitamin B e and, Dr. P. Gyorgy and 
Dr. R. E. Eckardt, 512 

Rattlesnakes, Fangs m, Replacement of, L. M. Klauber, 
714 

Rayleigh Waves in an inner stratum of the Earth, K. 
Sezawa and K. Kanai, 519 

Rayon : Fibre, Structure of the. Prof. H. Mark, 313 ; 

" Factory Hands, Employment Tests for, S. H. Kirihara 
and Kl Nakamura, 789 

Ray?., Penetration of, Through the Skin, and Radiant 
Energy for the treatment of Wounds, Sir Leonard 
Hill, 973 

Reagents, B.D.H., for Delicate Analysis including Spot- 
tests. Seventh edition {Review), 365 
Rebirth. Skin of. Dr. M. Canney, 335 
Recruiting Men with Technical Qualifications, 472 
Rectangular to Polar Co-ordinates, Tables for Converting, 
Dr. J. C. P. Miller (Rertar), 1081 
Refrigeration, Eighth International Congress of, forth¬ 
coming, 452 

Refugee Question, The, Sir John Hope Simpson {Review), 
1031 

Regeneration, Dr. Schotte, 562 

Regiomontanus: and Kepler, Prof. H. C. Plummer 
(Review), 223; Leben und Wirken des Johannes 
Midler von Konisberg genannt, E. Zinner (Review), 
223 

Register of Specialists. Central, 456 

Regnum Animale, Dr. W. T. Caiman (Review), 269 

Reinforced Concrete Columns, 681 

Relativity : Kinematics!, and the Geological Time-scale, 
Dr. G. J. Whitrow, 706; of Time, The, Prof. H. 
Dingle, 888 ; "The, M. H. A. Newman, 1046 ; Prof. 
H. Dingle, 1047 

Religion and Science, Contacts of. Sir Richard Gregorv, 
Bt., 522 

"Renin, Properties of, O. M. Helmer and I. H. Page, 
209 

Research, Co-operation m, Staff Members and Research 
Associates of the Carnegie Institution of Washington ; 
Prof. J. A. Crowther (Review), 174 
Resistors, Four-Terminal, Comparing Resistances of: 

Prof. J. J. Dowling, 865; D. C. Gall, 982 
Rhenium, Double Oxv-chlorides of, Jezowskd. and Iodko, 
81 

Rheology, Industrial, An Introduction to, Dr. G. W. Scott 
Blair (Review 1 ), 197 

Rhodnius (Hemipfcera), Source of the Moulting Hormone 
in. Dr. V. B. Wigglesworth, 753 
Rhythmic Processes in Biology, Dr. K. Mellanby, 560 
River Engineering : Principles and Practice, F. Johnstone- 
* Taylor. Second edition (Review), 194 
Road Development in the United States, E. L. Leeming, 
719 

Roads, New York and London, 323 

Robin Redbreast Pigment in Fowls, Mary E, Rawles, 1052 
Rockefeller Foundation: Fellowship in Natural Science, 
Dr. G. E. Harrison appointed to a, 278; Work of the, 
320 ; Health Admites of the, 474 
'Jioman: York: a recent discovery, 146; Wall, Appeal 
for a Museum of the, I. A. Richmond, 411; Temple at 


Albury, Surrey, 473 ; Scotland. Archaeological 
Reconnaissance in, O. G. S. Crawford, 543 ; Causeway. 
[1839], 876 

Root: Tips, Chromosome Structure as observed in. 
Dr. F. Resende, 481 ; Nodules, Nitrogenous Excre¬ 
tion from, G. Bond and J. Boyes, 946 
Roots, Growing, Observation of, W. S. Rogers, 386 
Rose : Powdery Mildew of the, K. Longr^e, 485 ; Propa¬ 
gation, Dorothy Brandon, 109H 
Rotatmg Bodies, Fission of: Lt.-Col. K. E. Edgeworth, 
81 ; R. A. Lyttleton, 295 

Rothamsted Experimental Station : Annual Field Day, 82 
Royal: Academy of tbe Lincei, amalgamation of the, with 
the Royal Academy of Italy, 975 ; African Society, 
award of silver medals to the late C. F. N. Swynner- 
ton. Dr. E. W. Smith, and Miss Margery Perham, 150 ; 
Agricultural: Show, The, Prof. W. B. Brierley, 61 ; 
Soicety ■ Journal of the, 189 ; award of the gold medal 
of the, to Sir George Stapledon, 237 ; Air Force, New 
Technical Branch for the, 276; Botanic Gardens, 
Kew : Closing of the, 504 ; Impending retirement of 
C. E. C. Fisher; appointment of K. N. Haul as 
assistant for India, 829 ; Botanic Society [1839], 
876 ; College of Physicians, award of the Moxon gold 
medal to Sir Arthur Hurst, the Baly gold medal to 
Prof. C. H. Best and the Weber-Parkes medal and 
prize to Sir Pendrill Varrier-Jones, 242 ; Commission 
Science Research Scholarships, appointments to, 69 ; 
Cornwall Polytechnic Society, [1839], 643 ; Gardens 
of Queen Anne, F. J. Chittenden, 974 ; Meteorological 
Society, award of the Howard prize to Cadet Y. A. 
McMillan, 70 ; Microscopical Society : One Hundred 
Years of Microscopy, Prof. R. T. Hewlett, 850 ; Navy 
and Screw-Propulsion, [1839], 682 ; Society : History 
in the Archives of the. Sir William Bragg (Pilgrim 
Trust lecture), 21; award of the Copley medal to 
Prof. T. H. Morgan, the Davy medal to Prof. J. W. 
McBain and the Hughes medal to Prof. G. P. Thom¬ 
son, 825 ; award of Royal medals to Prof. P. A. M. 
Dirac and Prof. D. Keilin, 859 ; Anniversary of the, 
[1839], 917 ; Election of officers, 976 ; Medal awards 
of the, 986 ; of Canada : Annual Meeting, award of 
the Flavelle medal to the late Prof. J. P. McMurrich ; 
presentation of the Lome Pierce medal to Dr. W. 
Bovey and of the Tyrrell medal to Dr. E. Z. Massi¬ 
cot te, 255; of Edinburgh : election as honorary 
members of Prof. Harvey Cushing, Prof. O. Loewi 
and B. Lyot, 70 ; election of officers, 749 ; Swedish 
Academy of Science: Bicentenary Celebrations, 
Dr. J. Ramsbottom, 270 ; award of the Vemer von 
Heidstam gold medal of the, to P. R. Lowe, 749; 
Agricultural Society of England, presentation of the 
gold medal and certificate of honorary membership 
of the, to Sir George Stapledon, 1010 ; Meteorological 
Society, award of the Symons gold medal to Prof. 
J. Bjerknes, 1088 

Rural Life, European Conference on. Documentation for 
the, 1008 

Russian Possessions in America, Climate of, [1839], 564 
Rutherford, late Lord, Memorial Tablet to, at McGill 
University, 1057 


Sacred Twinned Vessels, M. D. W. Jeffreys, 638 
‘Safe 1 Fluid, A, for Museum use. Dr. A. f>. Imms, 699 
Sagitta as an Indicator of Water Movements in the Irish 
Sea, E. Lowe Pierce and Prof. J. H. Orton, 784 
Sahara, Western Rock Paintings and Engravings of the, 
T. Monod ; G. Marey, 38 

St. Andrews University : conferment of the M.A. degree 
ad eimdem gradum on Dr. E. F. Freundlioh; resig¬ 
nation of Dr. F. L. Arnot, 127 ; United College, Dr, 
C. Dodd appointed lecturer in natural philosophy in 
the, 605; conferment of honorary doctorates on 
Prof. F. T. Brooks, Dr. C. G. Darwin, Sir Albert 
Seward, Prof. R. V. Southwell, Lord Stamp and Sir 
Aurel Stein, 605 ; conferment on Prof. A. McKenzie 
of an honorary doctorate, 660 
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Salamander, Polyploidy in the, G, Fankhauser, 1017 
St. Louis Medical Society, award of the Award of Merit to 
Prof. W. W. Graves, 829 

Salmacis (The Indian Sea-Urchin), Prof, B. G. Aiyar 
{Review), 863 

Salmo ealar Linn., Beproductive Cycle in, B. M. Neill, 
332 

Salmon, Habits of, 658 

Salters 5 Institute of Industrial Chemistry, Awards of the, 
199 

Salvia reflexa t Toxicity of, C. H. Williams and H. J. G. 
Hines, 118 

Salween, R. Hardback (Review), 1076 
Sandbag Bevetments, Treatment for Rot-proofing, 874 
Santa Cruz, Ghost Figures of, Joyce Gillett, 870 
Santorin and Crete, N. A. Critikos, 558 
Saxon Time Measurement, Hr. A. H. Smith, 239 
Schistosomiasis, Human, and its Intermediate Hosts, Hr. 
A. Mozley, 293 

Schlesinger, Kathleen, research fellowship, Award of the, 
to Dr. Gwenvron M. Griffiths, 242 
Sehomburgk and Gould, Travels of, [1839], 606 
Schools in War-time, 778 

Science : Industry and Society, 1 ; in a Changing World, 
Prof. J. B. Bernal (Review), 3; Modem, A Study of 
Physical Science in the World To-day, Prof. H. Levy 
(Review), 3 ; Museum, Exhibition of new Textile 
Fibres, 18 ; in Modem Agriculture, 49 ; Museum : 
Acquisitions, 145 ; Review Broadcast, 146 ; Art and 
Design, F. I. G. Rawlins (Review), 175; A Short 
History of, Dr. F. Sherwood Taylor (Review), 196; 
Linguistic Aspects of, L. Bloomfield, 240 ; and Moral 
Rearmament, 303; and the National Ideal, Sir 
Arthur Keith, 408; Use and Misuse of. Prof. J. C. 
Earl, 409; and Industry, Instruments in, R. S. 
Whipple, 426; Social and International Relations 
of, 449 ; The Voice of, 455 ; Religion and. Contacts 
of. Sir Richard Gregory, Bt., 522 ; and Social Pioneer¬ 
ing, Dr. L Bowman, 565 ; and the Community, Prof. 
A. Findlay, 005; Meetings in War-time, 763 ; and 
Politics in the Ancient World, Prof. B. Farrington 
(Review), 764; Advancement of. Part 1, 892; and 
the New Europe, 919; and the War, 953 ; and 
Censorship, 971; and Political Theory under the 
Soviets, 971 ; Rights and Duties of; Prof. M. Polanyi, 
972; News a Century Ago, 47 ; 87 ; 127 ; 169 ; 219 ; 
269 ; 301; 341; 488 ; 626 ; 564 ; 606 ; 643 ; 682 ; 
720; 762 ; 796 ; 842 ; 875; 917; 952; 990; 1024; 
1058 

Scientific : Workers, Salaries of, Mrs. Reinet Fremlin, 119 ; 
Medical Research, Fellowships for, 168 ; Profession, 
Conditions and Aspects of the, 320 ; Research, 
Photography in, 356 ; Gossip, [1839], 488 ; Research 
and Agriculture, Sir Thomas Middleton, 616; and 
Industrial Research in India, 625; and Industrial 
Research, Advisory Council to the Committee of the 
Privy Council, for, appointment of Sir Joseph Bar- 
croft, Sir Harold B. Hartley and Sir Frank Smith as 
members of ttys, 665; Instruments, production of, 
Ministry of Supply, a ppo intment of Sir Frank Smith 
as director ana R. S. Whipple as deputy director of, 
665 ; and Industrial Research in New Zealand, 873 ; 
and Technical literature and Information, 877; 
Workers, Assoc i a t i on , of. Activities of the, election of 
officers, 934; and Industrial Research in Canada, 
1020; Research and Technical Development, an 
Advisory Council on, set up, 1085; and Technical 
Literature and Information, Dr. P. Auger, 1089; 
and Technical Books, Recent, July 29, v; August 25, 
in; September 30, lii; October 28, m; November 25, 
iii; December 30, iri 
Scotland, Fishery Research In, 487 
Scottish Naturalist, Index of Entomological Contributions, 
1871 to I938» 1010 
SeagtUt, ELM.S., X NiohoDs, 323 

Sea: -Urchin Eggs, Lethal action of Alpha-Rays cm, M, 
Miwa, H. Ya m aaJ h rita and K. Mori, 378; -Island 
Cotton, Transplants o£ Dr* Nazir Ahmad, 785 
Seale-Hayne Agricultural Cbllege, Arimml of the, 68 


Security: Collective and Economic, 107; Can W« 
Retrieve It ?, Sir Arthur Salter (Review), 221 ; 105£ 
Seismic Prospecting, Dr. R. Stoneley (Review), 881 
Seismological: Observatory, New, at Bogota, 20; Data 
from the Far East, 40 

Seismology : Bibliography of, Vol. 12, No. 19, 68 ; Bibbo 
graphy of, E. A. Hodgson, 189 ; Data of, 507 ; Pro 
gress m, 079 ; Practical, and Seismic Prospecting 
Prof. L. D. Leet (Review), 881 ; Bibliography of 
Vol. 13, No. 1, 975 ; in the Antarctic, 976 
Sensation, Theories of. Dr. A. F, Rawdon-Smith (Review) 
94 

Sensory Events, Quantitative Estimates of, 973 
Septobasidium, The Genus, Prof. J. N. Couch (Revien ) 
531 

Sepulchral Urn, [1839], 127 

Serbian Gypsies, Further concepts of, relating to disease 

A. Petrovifi, 837 

Sex Chromosomes, Nucleoli, Satellites and, Prof. R. R 
Gates, 794 

Sheep ; ‘Pine’-disease in. Dr. H. H. Comer, 257 ; Dips 
Effect of Suint on, Dr. R. P. Hobson, 1093 
Sheffield University: Dr. R. D. Haworth appointee 
professor of Chemistry, 144, 168 ; Dr. Wilson Smitl 
professor of Bacteriology, Dr. Brynmor Jones lecture: 
in Organic Chemistry, F. G. Hannell assistant lec 
turer in Geography, Dr. Andrew Wilson assistant lec 
turer in Pharmacology and R. Halle a research ass is, 
taut in Glass Technology, 168 ; Dr. Wilson Smitl 
appointed professor of Bacteriology in, 185 ; Dr. A. H 
Lainberton appointed assistant lecturer in Chemistry 
762 ; G. O. Jones appointed research fellow in tin 
department of Glass Technology, 1010 
Shellac, Hot Spraying of, K. E. Lalkaka, 936 
Shield of Nobility of the Reich, award of the, to Dr. F. K 
Kleine, 282 

Ship-Burial and Treasure Trove in Suffolk, 318 
Short-Circuit Testing Authorities, Association of, 125 
Siberian Man and Mammoth, Dr. E. W. Pfizenmeyer 
Translated by Muriel D. Simpson (Review), 198 
Silver, Deuteron Bombardment of, Dr. R. S. Krishnai 
and D. H. T. Gant; Dr. N. Feather, 547 
7 -Silver-Cadmium, Atomic Parameters of. Prof. H 
Berlitz and R. Aavakivi, 708 
Sinanthropus, Pithecanthropus and, The relationshi] 
between. Dr. G, H. R. von Koenigswald and Prof. I 
Weidenreich, 926; 933; Pekinenttis, Forerunner oi 
Prof. F. Weidenreich, 1053 

Singing for Power: The Song Magic of the Papag 
Indians of Southern Arizona, Miss Ruth Murra 
Underhill (Review), 363 

Skin Cancer due to Handling Coal Tars used for Preserva 
tion of Fishing Nets, J. M. Twort and R. Lyth 
446 

Small Pocks, or Measels, A Brief Rule to guide the Com 
mon People of New England how to order themselve 
and theirs in the, Dr. Thomas Thacker, with an intro 
ductory note by Dr. H. R. Viets (Review), 308 
Smallest Living Things, Towards the, J. E. Barnard 
80 

Smallpox ? : Why, 437 ; Cases of, in 1938 in Englanc 
705 

Smith, William (1769-1839), The Father of Englis 
Geology, 364 

Smoke Pollution, H. Trefor Jones, 258 

Smut Fungi: Miss Kathleen Sampson, 210; of Indit 

B, B. Mundkur, 294 

Snellius Expedition, The, in the Eastern part of fch 
Netherlands East-Indies, 1929-1930. Vol. 1 an 
Vol. 2, part 4, Dr. S. W. Visser (Review), 651 
Social*: and Economic Life, The impact of Christianity o 
(Review), 173 ; International Relations of Scienc 
449 ; Biology and Population Improvement, Pro 
F. A. E. Crew and others, 521; Pioneering, Scienc 
and. Dr, I. Bowman, 565; Problems of War-tin 
Evacuation, 1025 

Soci6t5 Philomathique of Paris, election as honorai 
members of Prof. E. Abderhalden and Prof. Me 
Planck, 110 



TITLE 

Society: The Science of, an introduction to Sociology, 
Dr. J. Rumney (Review), 195 ; The Scientific Study 
of (Review), 685 ; The Study of, Methods and Prob¬ 
lems, Edited by Prof. F. C. Bartlett, Prof. M. Ginsberg, 
Dr. E. J. Lindgren and Dr. R. H. Thouless (Review), 
085; Modem Physical Anthropology and Problems 
of, 797 * ~ 

Sociological Aspects of the Cinema, 0. Bell, 520. 

Sodium Chloride, Influence of, on Glucose Absorption 
from the Intestine of Iodoacetate-poisoned Rats, 
!L. Laszt, 244 

Soil: in the Field, The Study of the, G. R. Clarke. Second 
edition (Review), 681; Die, as the Basis of Prosperity 
(Review), 647 ; Science at Adelaide, 704 ; Problems 
in the Tropics, 892 ; Destruction in Malaya, Sir Lewis 
L. Fermor, 901 

Soils of Palest me: The, Studies in Soil Formation and 
Land Utilization in the Mediterranean, Dr. A. 
Reifenberg. Translated by Dr. C. L. Whittles 
(Review), 10.75 

Solar: Eclipses, Total, Computation of, M. Davidson, 
162; Variation and the Weather, Commdr. W. R. 
Priston, 550 ; -Terrestrial Relationships, 677; 
Eclipse, Total, results of June 8, 1937, 791 ; and 
Terrestrial Relationships, 808 
Solasonine (Solanine-s), Constitution of, Dr. L. H. Briggs, 
247 

Solids, Mechanics of, Contributions to the. Dedicated to 
Stephen Timoshenko by his friends on the occasion of 
his sixtieth birthday anniversary (Review), 882 
“Sooty Moulds”, Australian, Miss Eileen E. Fisher, 253 
Soighum, Kernel Smut of. Control of. Dr. A. F. El* Helaly, 
1096 

Sound: The Amplification and Distribution of, A. E. 
Greenlees (Review), 197; Synthetic, J. F. Schouten, 
393; Velocity of, Formula for the change of, with 
Temperature, Dr. A. E. Bate, 479 ; Varying, Analysis 
of. Dr. K. Imahori, 708 

South: -Eastern Union of Scientific Societies, Congress 
of the, 1939, 85; Australia, The Molluscs of, B. C. 
Cotton and F. K. Godfrey. Part 1 : The Pelecypoda 
(Review), 193; Aixica, Forestry m, 279 ; African 
Stone Age Cultures, New, Dr. E. G. N. van Hoepen, 
385 ; Westmorland Fell, Vegetation of a, A. Bennett, 
715 ; Africa, Journal of the Entomological Society of, 
Vol. 2, 905 

Southern Lights: The Official Account of the British 
Graham Land Expedition 1934-1937, J. RyraiTl, with 
two chapters by A. Stephenson and an historical 
introduction by Dr. H. R. Mill (Review), 54 
Soviets, Sconce and Political Theory under the, 971 
Specialism, Departmentalism and Public Service, 1059 
Spectral Lines, Pressure Broadening of. Influence of 
• Temperature on the. Dr. H. Horodniczy and Dr. A. 
Jabiofski, 594 

Spectroehemical Analysis, Communications on, F. Twy- 
man, 827 ; Flame Method of. Dr. W. A. Roach, 1047 
Spectrochitnica Acta , No. 1, 438 

Spectrographic Analysis in Great Britain, Edited by A. C. 
Candler (Review), 632 

Spectroscopy : Chemical, A Course in. Dr. H. W. Thompson 
(Review), 366; in Industry, Dr. J. Newton Friend 
(Review), 532 ; and its Application, Proceedings of the 
Sixth Summer Conference on (Review), 587 
Spiders, The Comity of. Dr. W. S. Bristowe. Vol. 1 
(Review), 895 

Spinach, Leaf-spot disease of, H. H. Glasscock and W. M. 
Ware, 602 

Spinning, An Introduction to the study of, Prof. W. E. 
Morton (Review), 198 

Sponge Mortality at British Honduras, Dr. F. G. Walton 
Smith, 785 

Spore Discharge: in Land Plants, Dr. C. T. Ingold 
(Review), 959 ; in Terrestrial Plants, Mechanics of 
(Review), 959 

Spray Fluid, Damage by, J. G. Horsfall, G. E. R. Hervey 
and R. F- Suit, 947 

Spraying and Photosynthesis, R. A. Hyre, 447 
Squids, Giant Fibres in, J. Z. Young, 557 


INDEX xlix 

Standards of Physical Measurement, Dr. L. J. Briggs 
(Review), 458 

Stanford University, Micro-entomology at, 20 
Starch Films, Hydrolysis of, by Polarized Infra-Red 
Radiation, Dr. Elizabeth Sidney Semmens, 379 
Starling (Sturnus v. vulgaris L.), Spring Development of 
the Gonads of the, W. S. Bullough and Dr. R, Carriek, 
33 

Stars, The Evolution of the, F. Hoyle and R. A. Lvttleton, 
1019 

State-Craft and Medicine (Review), 345 
Statistical: Mechanics : Ancient and Modem (Review), 
348 ; The Principles of, Prof. R. C. Tolman (Review), 
348; Tables for Biological Agricultural and Medical 
Research, Prof. R. A. Fisher and F. Yates (Review), 
533 ; Analysis, Methods of, C. H. Goulden (Review), 
799 

Statistics in Theory and in Practice, Dr. M. S. Bartlett 
(Review), 799 

Steam: -boat Accidents, Prevention of, [1839], 47; 
Navigation to the West Indies, [1839], 564; Water 
and. Thermal Properties of, N. S. Osborne, H. F. 
Stimson and D. C. Ginnmgs, 716 ; Engines in Corn¬ 
wall, Duty of, [1839], 762 ; Engine : A Short History 
of the. Dr. H. W. Dickinson (Review), 849 ; The, and 
its Development (Review), 849; Hammer, Con¬ 
ception of the, [1839], 875 ; Data (Review), 1069 
Steel: Metallurgy, New Researches in, Dr. W. EL Hat¬ 
field, 56 ; the Structure of, Simply Explained, E. N. 
Simons and Dr. E. Gregory (Review), 198; -maker. 
The Engineer and the, D. Taylor, 793; Mild, Tor¬ 
sional Effects of Torsional Overstrain in, Prof. H. V. 
Swift, 916 

Steels, Electrically Manufactured, H. B. Sieveking, 
1099 

Steiner Composting Process, Modification of the, Miss 
Maye Bruce, 280 

Stellar: Structure, An Introduction to the Study of. 
Dr. S. Chandrasekhar (Review), 130; Evolution, 
Nuclear Reactions in. Prof. G. Gamow, 575; 620 ; 
Energy, Stellar Structure and, Dr. W. H. McCrea, 985; 
Diameters, Determination of, by Interferometer, P. 
Lacroute and J. A. Carroll, 1018 
Stilbene, Metabolism of, Preliminary Investigation of the, 
S. W. Stroud, 245 

Stoneley Waves, Range of Possible. Existence of, K. 
Sezawa and K. Kauai, 121 

Stratosphere, Temperature of the, at High Latitude*, 
Drs. A. and E. Vassy, 284 

Stream and Channel Flow (Hydraulic Graphs and Tables), 
E. E. Morgan (Review), 367 

Streptoearpus, Genetics of, W. J. C. Lawrence, R. Scott- 
Monerieff and V. C. Sturgess, 676 
Streptococcus haemolytic as, Influence of Glutamine on the 
Growth of, M. Landy, 512 
Students and Military Training, E. Brown, 17 
Subject Index to Periodicals, 1938 (Review), 372 
Submarine Daylight, Angular Distribution of, N. G. 

Johnson and G. Liljequist, 44 
Subterranean Forest, [1839], 644 

Succinate, Oxidation of, by Heart Muscle, Dr. K. G. 

Stem and Dr. J. L. Mehaick, 330 
Suelos de la Peninsula Luso-Ib4nca, Los (Soils of the 
Lusitano-Iberian Peninsula), (Spain and Portugal), 
Prof. H. del Villar, International edition in Spanish 
and English, the English text (somewhat abridged) 
by Prof. G. W. Robinson (Review), 1075 
Sugar-cane : Seedlings, Discovery of, E. C. Stevenson, 36 ; 
Mosaic, Aphid Vectors of, H. D. Tate and S. R. 
Vandenberg, 984 

Suicide, Alcoholism and, Dr. M. Moore, 1040 
Sulphuric Acid Solutions, Vapour Presses of, S. Shank- 
man and A. R. Gordon, 716 
Sun-fish, Evolution of a, H. C. Haven, 756 
Sunspot: Activity, Recent, 362 ; A Big, 591 ; A Large, 
748 

Sunspots : Two Large, 1Q9 ; 1917-1924, Magnetic Obser¬ 
vations of, late Dr. G. E. Hale and Dr. S. B. Nicholson. 
2 Parts (Review), 266; Magnetic Observations of. 
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Prof. S. Chapman (Review), 266; Recent, 508; 
Planets and (Review), 726 ; and Magnetic Disturb 
ancee, H. G. Archenhold, 985 
Superficie razionali, Le, F. Conforfco (Review), 370 
Superimposed Control Applications with special references 
to Tariffs and Load Levelling, D. J. Bolton, 126 
Supemovae, H. Zanstra, 122 

Surnames and Blood-Groups, Prof. R. A. Fisher and Miss 
Janet Vaughan, 1047 

Sutton Hoo Antiquities, Gift by Mrs. E. H. Pretty, of the, 
to the Nation, 410 

Sveriges Skogsinsekter, Dr. 1. Trag&rdh (Review), 582 
Swan Bands, Apparent Anomalous Isotopic effect in some 
Bands associated with the, C. H. Townes, 631 
Switzerland, Anthropology and Ethnology in, 189 
Sydney University, Dr. F. L. Amot appointed a lecturer 
in, 127 

Symbiosis between Fungi and Scale Insects, Prof. A. H. R. 
Buller {Review), 531 

Symbolism and Belief, E. Bevan (Gifford Lectures), 
(Review), 196 

Symphyogenetie Development, Prof. W. P. Chase, 445 
Syria: Furth Archaeological Excavation in. Sir Leonard 
Woolley, 277 ; Northern, Archaeological Excavations 
in, M. E. L. Mallowan, 702 

Systema Naturae, Caroli Linnaei: Regnum Animale 
(Review), 269 

Systematica, Associations for the Study of, 321 


Tables for Statisticians, Dr. J. Wishart (Review), 533 ; 
788 

Taboo, Prof. A. R. Radcliffe-Brown (Frazer lecture), 562 
Tanners 5 Research Laboratory of America, award of the 
Fraser Muir Moffat medal of the, to Dr. Dorothy 
Jordan Lloyd, 603 

Taxdenois Site in Western Scotland, Rev. W. Edgar, 1052 
Tarsiers in Captivity, Dr. H. R. Catchpole and Dr. J. F. 
Fulton, 514 

J-Tarfcaric Acid, Preparation of, W. T. Haskins, and C. S. 
Hudson, 211 

Tea Fermentation, Cytochrome Oxidase in, J. Lamb and 
E. A. Houghton Roberts, 867 
Technical: and Vocational Education in the U.S.A., 
G. A. Robinson, 84; Associations, Association of, 84 ; 
Education in the West Riding, Present position of, 
A. L. Binns, 84; Education ?, Whither, Dr. T. J. 
Drakeley, 84 

T6I6graphie et t&6phonie sans fil, C. Gutton (Review), 1068 
Television: Sets, Testing, J, H. Reyner (Review), 194; 
Water-cooled Lamps for, 506; Transmission over 
Telephone Cables, L. Weis, 903 
Terminal Resistors, Comparison of Resistances of Four, 
A- Glynne, 596 

Testis Extraots, A Mucolytic Enzyme in, E. Chain and 
E. S, Duthie, 977 

Telrachlcxrethylene Molecule, Struoture of the. Dr. J. 
Duchesne and M. Parodi, 382 

'^^Akssotagteal Institute, Helsinki, Dr. E. PaJm^n 
appointed director of the, 592 
Therapeutic Substances Act, Amendments to the, 938 
Thepnaodynamjca: Applied, Prof. V, M. Faires (Review), 
IToj A, Textbook of* Dr. F. E. Hoare, Second 
edftfen (Review), 176; Elementary, Prof. V. M. 
Faires (Rmrisw\ 176 £ Pure and Applied (Review), 176 
Thtesiaahd Biotan, Excretion of, by the Roots of Higher 
Plants, F. M. West, 1050 

Thorium: 0% Radium <¥ and, A Determination of the 
H&lf-vahia periods of; with a note on Time Lags in a 
Geiger Counter, J, V. Dunworth, 152; Fission of, 
by Heotrcri®, Dr. Y. Nishina, T. Yasaki* H. Ezoe, 
Prof, R. Kimura and K% Ikawa, 547 
fkrmax maaula KL, Cytology of, A. D. Peacock and Ann 
R^Sandekstoi^ 121 

Thsqgftoni R. Rngmeerr; Oeoatenary Celebrations, 
1621 * * 

Thyroxine from Gaaefe ^treated wiih Iodine, Preparation 
of; Prof. C. and Rosalind V. Pitt Rivers, 

m 


Tidal Forces in the Sun’s Corona due to Planets, K. G. 
Meldahl (Review), 726 

Time, The Relativity of. Prof. H. Dingle, 888 
Timoshenko, Prof. Stephen, Contributions to the Mech¬ 
anics of Solids. Dedicated to, by his friends on the 
occasion of his sixtieth birthday anniversary (Review), 
882 

Tissue Respiration, Prof. R. A. Peters and others, 1070 
Tissues of the Body : The. an introduction to the Study 
of Anatomy, Prof. W. E. Le Gros Clark (Review), 351 
Toad, Female Reproductive Organs of the, I. Lopez 
Colombo de Allende, 253 

Tobacco : Necrosis Virus, N. W. Pirie, K. M. Smith, 
E. T. C. Spooner and W. D. McClement, 80 ; Plants, 
Abnormal Mitosis m, forming hereditary tumours. 
Prof. D. Kostoff, 599 

Tokyo Imperial University Library, Catalogue of foreign 
books in the, 29 

Tomatoes: Heterosis of, L. C. Luekwill, 121 ; Seed 
Weight and ‘Adult’ weight in. Correlation between. 
Prof. E. Ashby, 712 

Tongan Colour-Vision, Ernest and Pearl Beaglehole, 983 
Tools and the Man, late Dr. W. B. Wright (Review), 737 
Torch Discharge, Spectrum of the, Prof. Yo9hihiro 
Asami and Prof. Takeo Hori, 981 
Torsional Effects of Torsional Overstrain in Mild Steel, 
Prof. H. W. Swift, 916 

Totemic Ceremonial in Arnhem Land, Australia, Dr. D. F. 
Thomson, 319 

Town Planning and Urban Concentration, Dr. T. Adams, 
603 

Traffic Signals at ‘Bank Complex’, 903 
Trans-Atlantic Air Services, Major R. H. Mayo, 678 
Travancore, Rajah of, Observatory of the, [1839], 952 
Tredgold, Thomas [1839], 260 

Tree : Ritual in Southern Rhodesia, F. Possett, 484 ; 
Rings and Cultures m the South-Western United 
States, Dr. F. H. H. Roberts, jun., 967 
Trees, Radial Growth in. Water Movement and, W. R. C. 
Handley, 984 

Triasaio Fishes of Besano, Lombardy, The, J. Brough 
(Rei'iew), 615 

Trichinosis in Pigs, T. W« M. Cameron, 756 
Trichomonas eberfki in Tissue Culture, a pure strain of, 
Dr. E. Tenenbaum, 78 

Trichosurus vulpecula, the Marsupial, Effect of (Estrogens 
on the Pouch of, A. Boliiger and A. Carrodus, 1049 
Trigonometry, with Tables, Prof. H. K. Hughes and G. T. 
Miller (Review), 1081 

Trinidad and Tobago, Annual Forest Administration 
Regent for 1938, 949 

TriticwTb: sphaerococcum , S. EUerton, 601 ; Genetic 
Construction in, L. Smith, 716 
Trolleybuses, Operation and design of, G. F. Sinclair, 989 
Tropical: hWts, Storage of, Dr. C. W. Wardlaw, 178; 
Medicine: A History of, based on the Fitzpatrick 
Lectures delivered before the Royal College of 
Physicians of London, 1937-8, H, Harold Scott. 
2 vols. (Review), 801 

Troposphere, Reflection of Medium and Short Radio 
Waves in the. Prof. R. C. Colwell and Prof. A. W. 
Friend, 31 

Trypanosome in a Tigress, A, Dr. Z. Mohamed, 790 
Tubercle Bacillus, Effect of Irradiating the, with Radon, 
Dr. P. Bonet-Maury and H. R. Olivier, 833 
Tuberculin: Protein T.B.U.-Bovine (523), The, Dr. 
Dorothy Wrinch, 77; tests in Cattle, Prof. J. B. 
Buxton and R. E. Glover, 108 
Tuberculosis: in Cyprus, N. D. Bardswell, 362; and 
Social Conditions in England, P. D’Arcy Hart and 
G. P. Wright, 447 ; Research on, gift by the Empress 
of Japan for, 666 

Tumour Proteins, The Glutamic Acid of: Prof. A. C. 
Chibnall, M. W. Rees, G, R. Tristram, E. F. Williams 
and Dr. E. Boyland, 71; Prof. F. K6gl and Dr. H. 
Erxleben, 111 

Tunnelling through the Alps, [1839], 626 
Turkestan, Weather Periodicities in, V. A. Blagovob- 
chonsky, 791 
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Turkey : Eastern, Travels in, [I839\ 990 : Greece and the 
Eastern Mediterranean, G. F. Hudson (Revteic), 1031 
Turtles, Atlantic Loggerhead, Names of some, P. Derani- 
yagala ; H. W. Parker, 673 
Tyoko and his Sefamosoope, A- Imamura, 340 


Ubekendt Island, West Greenland, Two British Expedi¬ 
tions to, Dr. H. I. Drover. 1073 
U.F.A.W* Quarterly Journal , 974 
Ultra-Violet, Reflectivities in the, G. B. Sabine, 295 
Unemployment in the Learned Professions, W. M. 
Kotschni, 148 

Universities.: The, and War, 542; and Government 
Grants, 1086 

University : Clinic and its Laboratories, Evolution of the. 
Prof. S. Flexner, 147 ; Statistics in Great Britain, 
1937-38, 337; Education, Social Distribution of, 
Prof. Major Greenwood, 591 

Upper White Nile, Hydrology of the, W. Allard (Review), 
495 

Uranium : Nuclei, Fission of, by Neutrons, Prof. O. 
Ha hn . 46 ; Society, A, [1839], 127 ; Nuclei of Fast 
Neutrons, the Scattering by, and the Possible Neutron 
Emission resulting from Fission, Dr. L. Goldstein, 
A. Rogozinski and R. J. Walen, 201; Nucleus, 
Fission of the, a particular mode of, W. G. Chlopin, 
M. A. Passwik-Chlopin and N. F. Wolkov, 595; 
Fission : of, under Deuteron Bombardment, D. BL T. 
Gant, 707; Delayed Neutron Emission Accom¬ 
panying, Dr. K. J. Bostrem, Dr. J. Koch and Dr. T. 
Lauritsen, 830 

Urmass und SchSpfiing : Neuentdeckte Gesetzlichkeiten, 
E. P. v. Schoen-Wildenegg (Review), 373 
Ursa Major Cluster, A New Member of the. Prof. W. M. 
Smart, 558 

U.S.A.: Typhus Fever in the, Snrg.-Genl. H. S. Cumming, 
149; Fruit Pest Control in the, W. P. Flint, 161; 
Geophysical Expedition to the Pacific Ocean, Prof. S. 
Chapman, 182; University and Professional Stan¬ 
dards in the, 187 ; “Know Your School” Movement 
in the, 241; Public Health Service, National Cancer 
Institute, Dr. D. Burk appointed senior chemist in 
the, and associate professor of Biochemistry at 
Cornell University Medical College, 282; Negro 
Education in the, D. T. Brose and A. Caliver, 293; 
Conservation in the, Prof. A. F. Gustafson, Prof. H. 
Kies, Prof. C. H. Guise and Prof. W. J. Hamilton, Jr. 
(Review), 310; Educational Finance in the, 321 ; 
Industrial Research Laboratories, 438; Archaeolo¬ 
gical Explorations in, 473 ,* Road Development in the 
E. L. Leeming, 719 ; Mortality Rates of Babies and 
Mothers in the, 781; Farm Forestry in the, 828; 
Land-Grant Colleges in the, 828 ; Coast Survey, 
[1839], 842; Wild-life Restoration in, A. M. Day, 
902 ; Research on Grassland, Forage Crops and the 
Conservation of Vegetation in the, R. O. Whyte, 915; 
Negro Education in the. Prof. Wilkerson, 937 ; South- 
Western, Tree Rings and Cultures in the. Dr. F. H. H. 
Roberts, jun., 967; Weather Reports in the, 973; 
Hospital Schools in, 975; Infant Mortality in, 1088 

U.S.SJEt. s Census of the, 67 ; Centenary of the Pulkovo 
Observatory, 67 ; Electric Power Supplies in. Exten¬ 
sion 746 ‘ Award of tbe Order of Lenin to Prof. 
V. L. Komarov, 777; The World’s Largest Generating 
Station, 828 

Vaccinia Virus: Efrect of Lipoid Solvents on. Dr. A. S. 
McFarlane and M. G. Macfarlane, 376; Effect of 
Ultrasonic Vibration on. Prof. F. L. Hopwood, M. H. 
Salaman and Dr. A. S. McFarlane, 377 
Vacuolar Sap, Expression of, Prof. T. A. Bennet-Clark 
and Miss Dorothy Bexon, 243 
Vftgbhata’s AsfcafigahrdayasajphitS, Dr. L. Hilgenberg und 
Prof. W. Kirfel. Lief. 5, 6, 7 (Eevteto), 370 
Variables, Southern, Twelve New, J. B. G. Turner, 295 
Vegetable Monstrosities, [1839], 952 
Vegetation, British, The Study of, Prof. E. J. Salisbury 
(JReoicw), 305 


Venereal Diseases, National Society for the Prevention of. 

Lord Horder elected president of the, 110 
Venus, Horrocks’a observation of the transit of, 860 
Vermiculite, Exfoliation of, by Chemical Means, Mis» 
R. C. Groves, 554 

Versailles, Treaty of. The Fourteen Points and the, G. M. 

Gathome-Hardy (Review), 1031 
Vertebrate Anatomy, An Introduction to. Prof. H. M. 
Messer (Review), 192 

Victoria: Bush Fires in, 97; Falls, Hydro-Electric 
Scheme, H. L. Bazalgette, 1098 
Vigne’s, G. T., Travels in Central Asia, [1839], 762 
Violets, Wild, Formation of Cleistogamic and Ckas- 
mogamic Flowers in, as a Photoperiodic Response, 

G. Borgstrom, 514 

Virus: -infected Plants, Micro-manipulative Studies of. 
Miss F. M. L. Sheffield, 39; Research, Squibb 
Laboratory for. Dr. R. C. Parker appointed head of 
the, 504 

Viruses Investigation of, The Electron-microscope and 
the, von Borries and E. Ruska, and others, 40 
Vision and Hearing, Theories of. Prof. H. Hartridge 
(Review), 94 

Vitamin : B requirements of the Rat, M. M. El-Sadr, 

H. G. Hind, T. F. Macrae, C. E. Work, B. Lythgoe 
and Prof. A. R. Todd, 73 ; B e , Structure of, 122 ; 
C Solutions, Platinum Potential of, in Contact with 
Molecular Oxygen, Dr. N. Bezssonoff and Mme. M. 
Woloszyn, 289 ; B # and Skin Lesions in Rats, Dr. 
P. Gyorgy and Dr. R. E. Eckhardt, 512 ; and 
Acetate Oxidation by Bacteria, Dr. J. H. Quastel 
and D. M. Webley, 633; A, in Ling Cod Liver Oil, 
Dr. L. B. Pett, Marian Lipkind and G. A. Le Page, 
634; A, Influence of Age upon the Requirement of, 
J. T. Irving and M. B. Richards, 908 ; A, Content of 
the Livers of a Hundred Healthy Dogs, R. G. Linton 
and A. Brownlee, 978 ; und Hormonforschung, 
Ergebnisse der, Herausgegeben von Sir Edward 
Mellanby und L. Ruzicka. Band 2 (Review), 1080 

Vitamin© und Hormone : und ihre teehnische DarsteUung. 
Teil I, Zweite Auflage, Dr. H. Bredereck und Dr. 
R. Mittag ; Teil 2, Dr. F. Seitz (Review), 739 
Vitamins K x and K*, L. F. Fieser, W. P. Campbell and 
E. M. Fry, 519 
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SCIENCE, INDUSTRY AND SOCIETY 


T HE meeting of the Division for the Social and 
International Relations of Science of the 
British Association which was held last week in 
Manchester provided a particularly apt illus¬ 
tration of the twofold functions of the new 
Division. The formation of the Division is the 
outcome of the new recognition on the part of 
scientific men themselves of their responsibility 
for the social consequences of their discoveries, 
to which Dr. J. S. B. Stopford, the vice-chancellor 
of the University of Manchester, referred in his 
address of welcome. While, however, the form¬ 
ation of the new Division has been widely welcomed 
outside the ranks of scientific workers themselves, 
as indicated, for example, in the remarks of Mr. 
C. Woodock, head of the economic and research 
department of the Trades Union Congress in the 
discussion, the meeting made it dear that educa¬ 
tional work in this field must for some time to 
come be an important activity of the Division. 

For this situation there are several reasons. In 
the first place, as Sir Richard Gregory pointed out 
in his introductory address as chairman of the 
Division, the prelude to effective action is clear 
thinking about the social implications of scientific 
work, of the uses that are being and could be 
made of science, of the abuse of scientific know¬ 
ledge, and of the fuller use which could be made 
of it for promoting general social welfare. 

Such educational activity is also of import¬ 


ance in securing the widespread support which 
is equally essential if scientific investigation 
is to be carried out in this field on any 
adequate scale. At the present time, as Sir 
Richard Gregory pointed out, the resources 
available for research ou the effects on the com¬ 
munity of scientific knowledge acquired or used 
are very meagre Large funds already exist for 
industrial research, though the net annual ex¬ 
penditure of £600,000 of the Department of 
Scientific and Industrial Research -the most potent 
agent in Great Britain in promoting the applica¬ 
tion of science and scientific knowledge to industry— 
compares unfavourably with the national effort in 
other contries and might be trebled with advantage 
No fellowships exist for inquiry into the effect of 
scientific and industrial change in the community, 
and a strong case could he made out for the 
organization and supply on a similar scale of 
facilities for research into the changes in the 
character and conditions of labour, the distribution 
of industries and population and the many other 
social problems involved in practical applications 
of scientific discovery. 

It would indeed be difficult to choose two 
examples better calculated to illustrate the 
importance of the application of scientific method 
and research than the two industries—the cotton 
industry and the plastics industry—selected 
as the subject of the Manchester meeting. As 
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Dr. F. C. Toy pointed out, in the old-established 
cotton industry a period of great mechanical and 
chemical advance, up to the middle of the 
nineteenth century, in which the demands of the 
industry stimulated both scientific and mechanical 
discovery, was succeeded by one of comparative 
neglect and stagnation in spite of rapidly expanding 
trade. The scientific drive passed to the dyers or 
chemical industries, and scientific revival in the 
cotton industry only came about twenty-five years 
ago. Until 1910, there was scarcely a physicist in 
the industry, and this neglect of science by the 
industry well explains both the difficulties which 
from time to time the British Cotton Industry 
Research Association has experienced in securing 
support and the failure of the industry to utilize 
the results of scientific knowledge available for it. 

Unquestionably this neglect of science has been 
a factor in the difficulties which the industry has 
experienced in meeting the competition of the 
new synthetic fibres. The development of fabrics 
which resist creasing or shrinking as well as stains, 
or which repel water, is largely due to fuller know¬ 
ledge of molecular structure, and the development 
of crease-resistant cotton fabrics as a result of 
sixteen years research described by Sir Kenneth 
Lee is an example of the way in which scientific 
research can enable an industry to adapt itself to 
meet the demands of new conditions 
The value of a central research organization, 
however, as Dr. Toy pointed out, does not lie in 
the supply of new knowledge alone. It lies equally 
in the stimulus which it supplies to scientific and 
technical thought in the industry as a whole, 
white it should not be forgotten that industrial 
research often makes as important contributions 
to the advance of science itself as science does to 
thai c£ industry. Indeed, this has been notably 
ime in the development of the plastics industry, 
whawa and technical advance have 

been hand in hand. A remarkable 
o wflgto of this may be seen in the development 
new fibre ^Nylon- to replace natural silk, 
feature of the plastics industry is its 
on scientific research, few 
flfcwsteate more conspicuously the re- 
Action of applied awence on the community. 
Frequcntfy the cfewetefttaen t of plastics has been 
Baked up w$h the advance of other industries, 
hat apart from tids> plastics are not merely meeting 
BOW needs by making posable the cinema, the roll- 
.gpamoplwste record and the electrical 
industry m ife kntop jfy but they are also 


A 

displacing other materials for constructional pur¬ 
poses, and as Dr. Y. E. Varsley and Mr E. C. ^ 
Couzens pointed out, offer a new media for the 
expression of handicraft, possessing possibilities 
not found in wood and metal. Moreover, we are 
only on the threshold of the real plastics age, in 
which materials will be built up by chemical 
synthesis to meet the great majority of specific 
requirements. 

The technical significance of such developments 
and the possibilities and advantages inherent in 
them should not be allowed to blind us to the pro¬ 
found influence which they may have on social life 
as well as on individual industries. More and 
more, however, it is realized that industrial 
efficiency can no longer be computed in mech¬ 
anical terms; it must take full account of the 
human factor, and it must also be considered in 
relation to the welfare or efficiency of society as a 
whole. We need, as Prof. H. Levy urged in his 
Pedler Memorial Lecture (which also formed a 
part of the Manchester meeting), a system of social 
accountancy, which would provide the information 
necessary for informed judgment on social pro¬ 
posals. 

In directing attention to this need for a survey 
of the efficiency of our social machinery and the 
changes it creates in the community, Prof. Levy 
touched on the second function of the new Division. 
It is not concerned solely with the education of 
scientific and public opinion in the social con¬ 
sequences of scientific discovery, at Jeast to the 
point of lucid thought about definite and specific 
problems and the provision of means for the 
investigation. It is equally concerned with the 
elaboration of the technique for the investigation 
of social change. 

In his lecture. Prof. Levy made a number of 
suggestions in regard to the measurement of social 
change which deserve the attention of the Division. 
A study of the social relations of science implies 
an examination of the way in which scientific and 
technical applications are reflected in physiological 
and cultural development in the community. We 
require accordingly a complete survey of the 
appropriate indexes in all these fields. We require 
measures of the technical level in commodity 
production contrasted with what might conceiv¬ 
ably be attained at any moment; the relative 
degree of research activity in various branches of 
science; indexes for physical fitness for various 
social classes and their resistance to certain diseases; 
housing standards and educational facilities 
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compared with what might be attained with 
planning. Such indexes need not be more difficult 
to provide than the cost of living index. 

The Manchester meeting of the new Division 
succeeded at least in providing impressive illus¬ 
trations of the opportunities for the application 
of scientific method in the solution of problems of 
social change due to industrial development, no 


less than in industry itself. It may indeed be 
hoped that the meeting will encourage many more 
scientific workers to seek to bring to the solution 
of such problems the same attitude of mind and 
principles which they use in their research, and 
stimulate both the formulation of specific projects 
for investigation and the elaboration of the 
requisite technique and principles of investigation. 


SCIENCE IN A CHANGING WORLD 


Modern Science 

A Study of Physical Science in the World To-day. 
By Prof. Hyman Levy. Pp. x-i-736. (London: 
Hamish Hamilton, Ltd., 1939.) 21a. net. 

T H15 twentieth century has been an era of 
violence and change. In our acute awareness 
of this, we may fail to notice that in the midst of 
danger, insecurity and the destruction of human 
values and lives, a new order is insensibly being 
formed. Scientific men and practical men, starting 
from widely different viewpoints, are coming to 
think of things in the same way—one very different 
from that which satisfied us not so many years 
ago. Because of this very diversity of origin, it is 
difficult to grasp consciously what is happening, 
and yet that conscious grasp is what we feel we 
need most. Intellectual insecurity is only the 
counterpart of the present political insecurity of 
the world. That security can only be won by wide 
views and hard thinking. Prof. Levy’s book is a 
notable contribution to the series of attempts to 
reformulate our knowledge in relation to the great 
internal and external changes it has undergone in 
the last few years. He has already written much 
upon this subject, but there is no doubt that 
‘'Modem Science” represents much more matured 
thought than any of his previous writings. Both 
those who are acquainted with Marxist views in 
science and those who are not will find it well 
worth their while to read carefully through its 
seven hundred pages. 

The purpose of “Modem Science” is to bring 
into the scope of our thinking certain general 
considerations that have so far been relatively 
foreign to the tradition of scientific thought, and 
to show how these considerations are necessitated 
both by the internal developments of science and 
the discovery of new relations and contradictions 
in it, and by the increasingly acute impact of social 
events on the carrying out of scientific work. The 
book is addressed not only, and indeed not princi¬ 
pally, to men of scienoe, but also to intelligent 
persons in general. Because the language of science 
is not the common language, much explanation 


both of elementary and advanced scientific ideas is 
necessary, but the hook is not so much an exposi¬ 
tion of science as a criticism of the limitations of 
scientific thought and an indication of the lines 
along which it can be generalized and extended. 

The four principal ideas which the author 
introduces with a wealth of examples are ; the 
general interrelation of the processes of the 
universe and the consequent artificiality of 
scientific study in isolation; the prevalence of 
opposites both in the world of Nature and in our 
mathematical and physical ways of understanding 
it; the existence of critical changes of quality 
brought about by continuous quantitative processes; 
and the close and permanent interaction between 
the practical basis of social life and its intellectual 
interpretation in science. These are all ideas which 
until recently would have appeared strange and 
ridiculous to many scientific workers, and still seem 
so to many. The value of Prof. Levy’s analysis is 
that he shows us that recent developments have 
made most of them an integral part of scientific 
thought. The quantum theory in particular brings 
out very clearly the significance of characteristic 
values of a physical variable and the presence of 
instability and discontinuous change. The theory 
of relativity, on the other hand, while appearing 
in one aspect as a culmination of the abstract and 
mechanical world view of Newton, is also one of 
the first recognitions of the need for comprehensive¬ 
ness in the formulation of scientific law. From the 
new viewpoint, much of the science of the past is 
seen to he an answering of detail-problems, arti¬ 
ficially isolated both in their antecedents and from 
the world around them. The new view does not 
alter science, but it does help to extend it, and in 
doing so to make it intrinsically more intelligible. 

“Modern Science” is divided into seven parts. 
The first introduces science as a developing means 
of using and controlling energy. It shows how from 
the technical point of view we can have energy in 
abundance, but that we are still unable for political 
and economic reasons to make full social use of it. 
The final chapter, on the inversion of science, is 
particularly interesting. The second part contains 
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an outline of the main arguments of the book in a 
most general and practical way. The third part, 
on the universe of symbols, takes us into mathe¬ 
matics and exhibits the history of mathematics 
as a continuous struggle to achieve comprehensive¬ 
ness and freedom. The fourth contains a most 
penetrating study of Newton's laws and of their 
generalization in the eighteenth and nineteenth 
centuries, illustrated by a chapter on aero¬ 
dynamics, which brings out the relations between 
theory and experiment. The inadequacy of the 
Newtonian view is led up to by a fifth part dealing 
with projectrve and non-Euclidean geometry. This 
leads to the sixth and most interesting section of 
the book, which discusses the actual content of the 
universe from cosmology to atomic structure, and 
incidentally the relativity and quantum theories. 
The seventh part gives a concrete example of 
applied physical science—its use in the development 
of iUumination. 

[Finally, we have an epilogue which sums up in 
nineteen theses the difference between the older 
views of science and those associated with dialect¬ 
ical materialism. It is impossible to quote more* 
than a few of them, hut the following may stand 
as typical. 


Dialectical Method 

l f The history of science 
and the growth of its 
ideas are intimately 
bound op with the history 
of social needs. Whether 
science wxCL advance 
rapidly, or be retarded, 
wfll depend on how far 
society & consciously or¬ 
ganised to this end. 



force of etipwfepoeritel 
practice. ffia topical 
perceptions have tbera* 
fore a history of growth 
and they reflect the 
natural processes to 
which he has been men* 
tally compelled to adapt 

himself. 


Mechanistic Method 

1. Science is a thing in 
itself and its use by 
society is purely extrane¬ 
ous. Science has its own 
history, that of the erec¬ 
tion of a system of 
logically connected ideas. 


2. Truth is discovered. It 
bee in the background as 
an absolute 


Jqgfcally 

Such 

process** are imrtonging 
and they analyse events 
h* the forcing 

them into a prefkmsly 
determined logical 
pattern- 
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Dialectical Method Mechanistic Method 

8. The laws of Nature 8. The laws of Nature are 
describe statistical regu- absolute and unchanging, 
larities and are changing. 

11. Process change im- 11, Cause and effect fol- 
plies continual qualita- low each other m lsola- 
tive change by the resolu- tion and the laws of 
tion of internal ‘contra- Nature are always of the 
dictions' mto a more simple cause-effect type, 
embracing synthesis. 

This implies a changing 
cause-effect relationship 
in which in each pair 
elements and groups play 
a dual role with respect to 
each other. 

18. Since science is a form 18. Without complete 
of action m social life and knowledge no scientific 
since decisions regarding decision can be arrivec 
social action have to be at. Complete knowledge 
made, there must he a is defined as that de 
specific type of scientific znanded by physic a] 
approach at each level of science. Social activity 
human activity, from cannot be carriec 
controlled laboratory through, therefore, m e 
science to the making of scientific manner, 
social history. 

The theses bring out very clearly how mud 
better the ideas of relativity and the quantuir 
theory fit in with the dialectical mode than the} 
do with the mechanical. But as Prof. Levy point! 
out later, the importance of the dialectical methoc 
lies even more in the relations of science to society 
than in science itself: 

‘*The scientific repercussions of a lack of the fulles 
appreciation of dialectical change in scientific worl 
itself are slight. On the other hand, the social 
repercussions of a lack of appreciation of the dialec¬ 
tical changes produced by and on science in its inter¬ 
action with society may be almost catastrophic. That 
this lack of appreciation exists is evident from the 
contradiction that persists in the minds of scientific 
men, and indeed all others who give thought to 
the matter, when they contrast the potentialities 
of science for abundance in social life with its 
adaptation as a means of ensuring scarcity.” (pp. 
708-709.) 

This is a book for all scientific workers to read. 
It will provoke thought and discussion. Its 
length, which the need for elementary present¬ 
ation makes necessary, is compensated for 
by the forcefolness and clarity of Prof. Levy's 
by the excellence of the many 
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INSTINCTS OF THE HERD 


The Social Life of Animals 
By Prof. W. 0. Allee. Pp. xiv+265+5 plates. 
(London and Toronto : William Heinemaim, Ltd., 
n.d.) 125. fid. net. 

'VT7HEN Huxley wrote that among animals and 
among primitive men “Life was a con¬ 
tinual free fight, and beyond the limited and tem¬ 
porary relations of the family, the Hobbesian war 
of each against all was the normal state of exist¬ 
ence,” he was, not for the first time, overstating 
the case. The idea that co-operation is as ‘natural’ 
and as fundamental as competition is at least as 
old as Empedocles. Darwin used the term ‘struggle 
for existence 5 “in a large and metaphorical sense, 
including dependence of one being on another 55 , 
and Herbert Spencer insisted that “from the dawn 
of life altruism has been no less essential than 
egoism”. Patrick Geddes and Arthur Thomson 
used to impress upon their students the importance 
of sociality as a factor in animal evolution, and 
Kropotkin, uncritical though he was, did good 
service by pointing out the inadequacy of the 
gladiatorial theory of life. In recent years, the 
very active school of animal ecology directed by 
Prof. Allee in Chicago has given much attention 
to the problems of animal aggregations, seeking 
to discover the links that hold them together and 
the advantages, individual or racial, derived from 
them. In this volume, based on a course of lectures 
delivered at the Northwestern University, he 
gives a summary of the more important results of 
these researches and discusses their significance. 

After a brief historical introduction, which 
might have been expanded with advantage, the 
author mentions those aggregations of individuals 
in which the connexion is structural, as in the 
groupings of fissiparous Protozoa that, presumably, 
gave rise to the Metazoa, and in the colonial 
Ccelenterates and the like. He then goes on to 
describe instances of swarms that are merely 
swept together by environmental action as plank¬ 
ton animals are by ocean currents, or that are 
attracted together to Borne favourable niche of 
the environment as Protozoa cluster round an 
air-bubble on the microscope slide or bats assemble 
in a suitable cave. We cannot tell when or where 
such accidental assemblages merge into those in 
which the individuals actively seek the company 
of their kind, or how mutual toleration leads 
towards co-operation and mutual aid. 

The advantages—or, more precisely, the ‘sur¬ 
vival-value*—of these aggregations are sometimes 


obvious ; mass defence against predators is visibly 
effective ; but often they are more recondite. 
There seems to be a 'confusion effect 5 , as when 
small birds flock together in presence of a hawk; 
the enemy’s attention is distracted, and he is less 
likely to be successful than when he can concen¬ 
trate his attention on a solitary victim. It may 
perhaps not be true that “the wolf cares not how 
many the sheep may be 55 and it is certain that a 
goldfish will eat more water-fleas if it is given a 
few at a time than if it is presented with the 
whole bewildering mass at once. Sometimes the 
advantage is plainly physical, as when hibernating 
small mammals huddle together for warmth; 
sometimes it is more subtly chemical, as when it 
is demonstrated that goldfish thrive better in 
pond water that has been conditioned by the 
previous presence of other goldfish. The ill-effects 
of overcrowding are often lamentably plain, with 
animals as with men, but there is a growing body 
of evidence bearing on the less obvious evils of 
undercrowding in the most diverse organisms 
ranging from Protozoa up to elephants. 

As we proceed up the scale of animal life these 
various assemblages tend to become organized into 
more or less definite societies. Even the hen-run 
has its 'peck-order 5 , although the cock of the walk 
enjoys only a precarious sovereignty and a very 
little may turn him into the persecuted butt of 
his companions. Innumerable gradations lead up 
to the highly integrated communities of bees, ants 
and termites in which the various castes are 
structurally as well as functionally differentiated. 

On all these, and many related subjects, Prof. 
Allee has much to say that is interesting and 
important, and much that will, we believe, be novel 
to zoologists who have not given special attention 
to this department of their science. He writes in 
a readable style and his explanations are generally, 
though not invariably, easy to follow. There are, 
however, one or two points that seem open to 
criticism. 

Prof. Allee is an experimentalist rather than a 
field naturalist, and he appears somewhat to 
neglect or to undervalue the great mass of field 
observations that bear on his subject. It is per¬ 
fectly true that, as he says, many of these observa¬ 
tions “can only be recorded as more or less 
interesting anecdotes”, but there are others, of 
which the details have been fully collected and 
scientifically analysed, that are at least as deserv¬ 
ing of attention as the results obtained in the 
laboratory. It is noteworthy that, of the field 
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observations thought worthy of discussion, some, 
like those relating to the elephant herds of the 
Knysna Forest and the Addo Bush (p. 89). are 
presented without the particulars necessary for 
forming a judgment on their significance. 

The great advantage of the experimental method 
lies in the possibility of obtaining precise quantita¬ 
tive results. It demands a correspondingly careful 
handling of the numerical data in the exposition 
of these results. It is disappointing to find, there¬ 
fore, that the very first table in the book 
(p. 38) flatly contradicts the interpretation of it 
given in the text. A reference to the original 
paper from which it is quoted shows that a trans¬ 
position of figures has occurred. The diagrams on 
pp. 44 and 46 are taken from a paper still unpub¬ 
lished and they cannot, therefore, be checked, but 
the figures they contain give percentages widely 
different from those that are said in the text to 
be extracted from them. On p. 74 a certain coeffi¬ 
cient is said to be “obtained by multiplying the 
number of fish by their average length in milli¬ 
metres, . . A non-mathematical zoologist 
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would get the same result by taking the sum of 
their lengths. In a book written in the United 
States and printed in England one may suspect 
diffi culties in the matter of proof revision ; but 
meantime Prof. Allee cannot complain if readers 
must suspend judgment on some of his con¬ 
clusions. 

One of the most telling chapters in the book is 
that entitled “Some Human Implications”. There 
has been no more deplorable example of the crude 
application of biological principles to the complexity 
of human affairs than the attempt to justify 
international war in terms of the struggle for 
existence. Prof. Allee exposes very effectively the 
futility of this argument. If, on the othear hand, 
co-operation, at first physiological, then instinctive, 
and latest of all, conscious, has been a factor in 
animal evolution no less important than competi¬ 
tion, then biology does offer some hope to those 
who look forward to a better world order. In the 
meantime, alas, we, on this side of the Atlantic, 
must get on with our A.R.P. 

W. T. Cax/Man. 


CRYSTAL CHEMISTRY 


(x) An Introduction to Crystal Chemistry 
By Hr. R. C. Evans. Pp. xi+388. (Cambridge : 
At the University Press, 1939.) 18s. net. 

(a) Crystal Chemistry 

By Hr. Charles W. Stillwell. (International 
Chemical Series). Pp. x-f 431 -j-1 plate. (New 
York and London : McGraw-Hill Book Co. Inc., 
1938.) 25a. 

T HE appearance of these two books is sympto¬ 
matic of a new development in natural science, 
the birth of a comprehensive theory of the solid 
state. Both are the work of writers at least partly 
concerned with teaching, but whereas the first 
bears the firm impress of the university, the 
second is slightly technological, and reviews 
several interesting applications. 

(1) Hr. Evans has assuredly written a volume 
which should never be far away from the mind 
and elbow of the serious student cf the subject. 
A beginning is made by discussing in detail the 
forces which bind together the ‘bricks 9 of which the 
crystal edifice is composed, after which the 
structures resulting from their interplay are 
examined systematically. Naturally* this latter 
portion of the book is much the larger of the two, 
since no important configuration is omitted. In 
addition, & place is found for a brief survey of 


liquid crystals, and for liquids themselves, and 
glasses. The author remarks that his intention 
has been to avoid overloading his pages with mere 
detail of crystal types : the effect is to maintain 
the reader's interest unabated. 

The essence of Hr. Evans’s thesis appears to 
the reviewer to be contained in the concluding 
discussion of Part 1 ; and indeed it could not 
have been better said. It is that the molecule, 
while all very well in the gaseous state, is not 
necessarily by any means such a helpful concept 
in crystals; in fact, it has been responsible for 
much over-emphasis upon the part played by the 
classical laws of chemistry. A somewhat Kirml ar 
restriction applies to valency, especially in inter- 
metallic systems. 

(2) To the student occupied in an orthodox 
course of chemical training, Hr. Stillwell's book 
will oome as a welcome shaft of light. It has 
always been exceedingly difficult to introduce the 
properties (and indeed the very existence) of 
solids into such a curriculum without much 
artificiality. Crystal chemistry, treated as this. 
volume treats it, will do much to help. 

Perhaps of necessity the balance appears a little 
uneven: oertam aspocts like the silicates and 
ternary compounds are dealt with at length, 
whereas the question of colour, for e xamp le, 
receives somewhat old-fashioned and perfunctory 
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notice, omitting entirely the ingenious and subtle 
Miggebtions of Saha (1930-31) and the work that 
followed them. The format, too, is not very 
attractive, with its cramped setting, which 
makes the otherwise valuable tables difficult 
to follow. 

It is tempting to compare the outlooks displayed 
by these two books. The Cambridge view of 
crystal chemistry is something like this. Here are 
the 'things 1 , and here is a copy of the rules accord¬ 
ing to which, the game is to be played. It now 


i 

rests with the players, and the degree of skill 
which they have achieved h of no mean order. 
The American approach i& otherwise : chemistry 
as usually taught is not altogether satisfactory ; 
let it therefore be impregnated with a new and 
active principle, but the way will be long and the 
wind cold. 

A profound study of the solid state is a first-rate 
intellectual pursuit in either case. For Dr. Evans, 
however, it is—probably subconsciously—great 
fun : one doubts whether it is quite that for Dr. 
Stillwell. F. Ian G. Rawxins. 


SOME EASTERN AUSTRALIAN WILD FLOWERS 


Wild Flowers of Australia 
By Thistle Y. Harris. Pp. xviii —19S f65 plates. 
(Sydney and London : Angus and Robertson, Ltd., 
1938.) " 8s. 6 d, 

A \ a moderate computation, the flora of 
Australia contains some eleven thousand 
species of vascular plants. These are found over 
an area about twenty-five times the size of Great 
Britain and Ireland, in an island continent which 
extends through more than 28° of latitude. It is 
no easy task to select for illustration a fair example 
of such a flora. In spite of its title, the present 
book can scarcely be said to have done so. About 
ninety per cent of the plants figured and described 
in it come from the coastal district of New South 
Wales or the adjacent highlands. It is true that 
many of these same species do extend into Queens¬ 
land, and a smaller number south into Victoria, 
but the representation of the floras of Tasmania 
or South Australia is slight. The small number 
of Western Australian plants included gives no 
useful impression of the peculiar flora of that 
State, 

The author says that her book is an attempt 
to meet the demand for a popular guide to Austra¬ 
lian -wild flowers. Ho claim to completeness is 
made, but it is unfortunate that no space was 
found for any eucalypt and that not a grass nor a 
sedge is mentioned. Some of the figured species 
are uncommon plants, whilst others, quite as 
beautiful and far more widespread, are omitted. 

The book is divided into two parts. The first 
contains illustrations of 248 species, reproduced 
by three-colour process and grouped in sixty-five 
plates. Although the individual blocks are small 
(2£ in. x 1| in.), in many cases the pictures are 
successful in giving a true impression of the form 
and colour of the plant illustrated. In other cases 
the artist has made the limit of the block a sort 


of Procrustean bed and taken unwarrantable 
liberties with the length of flower stalks to make 
the plant fit the picture. The result is a travesty 
of the plant, as in the figures of Brunonia, Dipod¬ 
ium, or Drosera binata . Much of the colour work 
is good and the figures of many of the Proteacese, 
Myrtaeese and Epaeridacese do give a real 
impression of the plants depicted. The blue tones 
have reproduced least satisfactorily; the figures of 
Cheiranthera and Stenochilus are quite misleading. 
For technical reasons in printing, the blocks on 
a plate have been grouped according to predomin¬ 
ant colour, not affinity of the plants. This has led 
to a haphazard association of plants which, in 
some cases, might have been avoided. Each plate 
is accompanied by a popular description of the 
plants, their distribution in the different States 
and their flowering season. By some irritating 
mischance, only once does this account face the 
plate to which it refers. There are some inaccuracies: 
one in this section should be corrected. Dipodium 
punctatum is riot a parasite, but a holosaprophytie 
orchid. 

The second part gives a systematic account of 
the families with keys and a brief technical 
description of the species figured. As there have 
been inevitably so many omissions of the genera 
and species, these keys would be very misleading 
to a stranger trying to run down a plant, A 
visitor to the ‘bush 1 near Sydney is as likely to 
find a Leuoopogon, Woollsia or Monotoca as an 
Epicris ; but there is no warning in the key to 
the Epaeridacese that such genera exist. In any 
future edition, the derivation of the generic and 
specific names given in this part requires careful 
revision. One error cannot be passed. The Smith 
commemorated in the species Zieria Smith ii was 
not “an Australian biochemist 15 . Sir E. J. Smith 
deserves better of Australian botany than to be so 
forgotten, T. G. B, Osborn. 
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NEW PROSPECTS IN ISOTOPE SEPARATION 

By Prof. Hugh S. Taylor. F.R.S., Princeton University 


T HE identification of the heavy hydrogen 
isotope and its separation gave considerable 
impetus to the search for methods of bulk separa¬ 
tion of the isotopes of other elements. Previous 
to this time, the experimental man of science had 
been content to demonstrate that displacements 
of normal isotope ratios could be secured by one 
or other method. Aston and Harkins had shown 
that these ratios could be changed by diffusion 
processes in the cases of neon and chlorine. Bron- 
sted and Heresy changed slightly the atomic 
weight of mercury by distillation methods. It 
was the separation of the hydrogen isotopes and 
the demonstration of their extraordinary utility 
in many problems of chemical, physical and 
biological interest that re-awakened the interest 
in more complete separations of other isotopic 
elements. The simultaneous advances in the study 
of the nucleus, by bombardment with swift-moving 
primary particles, enhanced the desire for individual 
isotopic species of the elements, at the same time 
that it provided an alternative tool for research 
in the form of artificially produced radioactive 
elements* 

The successful separation of the hydrogen 
isotopes by electrolysis has not been extended to 
other elements. The separation factor is too low 
in the case of oxygen to make the method practic¬ 
able, and the same is true for lithium. The use of 
a series of diffusion pump traits, developed by 
Bhrtfe* permitted large changes in isotope 
conoenteutions to be secured, notably with hydro¬ 
gen, njeon and carbon. The separation was complete 
fofeefefcfc two cases, and 50 per cent 13 C has been 
mmvd with methane as the diffusing gas. Minor 
of haavy nitrogen and oxygen 
obtained. The principal objection 
to fee ia fee small amount of ooncen- 

|tented |ftxlaots which toay thuB be secured, since 
r tJ» pampte operate at not more than a few milli- 
mefenfr yeataaft u Ctoron and de Hemptinne were 
ft ftatfe d io increase fee speed of attainment and 
ths yield hf 55 per cent from methane by 

end, 

a reservoir of methane m fee form of gas adsorbed 
on silica gal eh Hqtud air temperatures. For the 
(Mmcentratma of otygea, fee most promising 
method developed hitherto has seemed to be the 
distiBataon ocArnm m fe# as pototiructed by 
Pegram, Huffman^ and Urey. 

The most enooumgW jr to fee electro¬ 
lytic separation of proved to be the 

isotopic exchange reaefion dtoWtaped by 


Urey and his colleagues. With this method, 
isotopic 16 X has been made available in large 
amounts of moderate concentrations and smaller 
amounts of highly concentrated heavy isotope. In 
this method, ammonia gas is exchanged counter¬ 
current with ammonium ion in a column, the heavy 
nitrogen accumulating at the bottom. The success 
of this process makes 100 per cent la N available, 
at not too great cost, whenever required. The 
extension to heavy carbon is in progress, involving 
exchange between hydrogen cyanide gas and 
sodium cyanide liquors, by which exchange 
simultaneous separation of both carbon and 
nitrogen may be secured. The laboratory scale 
data seem as promising as those of nitrogen 
Sulphur can be similarly treated with a greater 
separation factor than with carbon. Exchanges, 
with zeolitic materials may be employed in the 
case of the ions of the alkali elements. 

The mass speetrographio method can obviously 
be employed for the separation of charged ions, 
and this has been put to use in the preparation 
of the small amounts of the lithium isotopes 
necessary for nuclear and transmutation reactions 
The development of high speed air-driven centri¬ 
fuges, notably by Beams of the University of 
Virginia, has led to their use in isotope separation. 
Units are now in operation on liquids, with 
continuous feed and bleed. Marked displacements 
of the isotope ratio of chlorine in carbon tetra¬ 
chloride have thus been secured. This method is 
most promising for not too large separations hut 
in marked quantities. The separation depends 
only on the atomic weight difference and not on 
the mass ratio, and can thus be applied to liquids 
containing isotopes of high atomic weight as well 
as to the lighter isotopes. The method requires, 
however, expensive equipment and a slowly 
acquired technique. 

From the point of view of general availability 
in the average laboratory, the newest method of 
isotope separation developed by Clusius and 
Diokel 1 is the most interesting, and of great 
promise for the general solution of the problem 
of separation of gaseous and liquid isotopic 
materials in quantity. Clusius combines the 
well-known thermal diffusion process, suggested 
by Chapman, with a thermal syphoning process 
by carrying out the separation in vertical tubes 
in the axis of which is a hot surface, the outside 
surface being kept cooled. The original form 
consisted of a heated wire placed concentrically 
in a cylindrical tube. In tubes of one metre 
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length with a temperature gradient from centre 
to outside of 300-600°, it was shown that bromine 
in helium and carbon dioxide in hydrogen could 
be practically completely separated, the heavier 
gas concentrating at the bottom of the vertical 
column. With a three-metre tube, a four-fold 
concentration of oxygen in air was secured and a 
three-fold concentration of the heavy neon isotope. 
In the same tube a displacement of the chlorine 
isotopes in hydrogen chloride from 76:24 to 
60 : 40 was secured in one operation. More 
recently 3 Clusius and Dickel announced the 
production in a tube of total length 36 metres, of 
8 c.c. daily of hydrochloric acid of which more 
than 99 per cent of the chlorine was of mass 37. 
Simultaneously, at the top of the column two 
litres of hydrochloric acid (Cl = 35-147) was 
produced, from one litre of which 25 c.c. of 
hydrochloric acid (Cl = 35-06) could be produced. 
Further purification of this should, owing to the 
packing fraction of the element, give a chlorine 
of atomic weight just less than 35, 

The method has been tested by W. Groth 3 on 
the separation of xenon isotopes in comparison 
with a 12-stage Hertz diffusion pump system which 
gives a displacement of 0-5 units in the atomic 
weight in 12 hours at 2 mm. pressure. The same 
displacement can be secured at atmospheric 
pressure in a 2 *5-metre tube, 12 mm. wall diameter, 
heated down the centre by a tungsten wire at 
1,000°. With a 5-mm. tube and a wire temperature 
of 1,650°, a displacement of 1-6 atomic weight 
units was secured. In a metre tube with a glass 
core heated internally, Brewer and Bramley* showed 
that a 27 per cent enrichment of ammonia at the 
bottom of the column with 50 : 50 methane (16) 
- ammonia (17) mixtures could be secured in 
fifteen minutes under favourable pressure and 
temperature gradient conditions. 

The separation of the chlorine isotopes, success¬ 
fully achieved by Clusius and Dickel. represents 
one of the most favourable cases for the operation 
of the thermal diffusion process. For, as Chapman 
showed, the separation is dependent on the product, 
CxCs, of the two fractions G t and of the mixture, 
respectively 0*76 and 0-24 in the cases of 35 C1 
and 37 CL The separation of the carbon isotopes is 
much less favourable since the ratio “C to U C 
is 0 -99:0 -01. 

Experiments conducted by G. G. Joris in the 
Princeton laboratories show, however, that even 
this mixture is capable of efficient resolution. In 
a column 1-5 metre long, with wall distance 
between hot and cold glass surfaces of 7-5 mm., a 
mean temperature of 400° K. and a temperature 
gradient of 450°, a separation factor 
(bottom) (top) of 1 *21 is secured in one 

hour. In three separate three-metre columns with 


varying dimensions of hot and cold surfaces and 
wall distances from 7-5 mm. to 10 mm., with the 
same temperature conditions, the separation factor 
rose to 2, but in longer time intervals up to 5 hours. 
The most recent data secured on a 12-metre iron 
tube, 2 cm. internal diameter, heated axially by 
a chromel wire. Xo. 16 gauge, gave a separation 
factor of 3 in 48 hours with a heating current of 
6 amperes, and a separation factor of 20 in 4S hours 
with a heating current of 9 amperes. This latter 
represents a concentration of the normal isotopic 
fraction of 1-1 per cent U C to 2*1 per cent at the 
bottom of the column and a depletion to * w 0 -1 per 
cent 13 C at the top of the column. 

It is obvious that the maintenance of this separa¬ 
tion factor will result in concentrations of upwards 
of 20 per cent 13 C at the bottom of the column 
when the normal ratio of 1 -1 per cent 13 C is kept 
at the top of the column. Such experiments are 
in progress. In the 12-metre tube, 3-76 litres of 
gas at 20 cm. pressure at ordinary temperatures 
are employed, methane being the gas used for the 
separation. Experiments by Prof. T. Ei, in the 
smaller columns, with carbon dioxide - oxygen and 
nitrogen - ammonia have shown that the separation 
factor depends on composition variables, on the 
pressure (the factor shows, in agreement with a 
previous finding of Brewer and Bramley, a broad 
maximum in the region of 20-30 cm.) and most 
pronouncedly on the temperature gradient. This 
is obvious from the preceding data in the 12-metre 
column and also from data obtained with nitrogen - 
ammonia mixtures in the 1 -5-metre column. 

The theory of the thermal diffusion - thermal 
syphon process is complex. Two contributions 
are now available, one by Waldmann 5 and a paper 
by Furry, Jones and Onsager*. From Waldmann*s 
paper the superiority of the process over straight 
thermal diffusion is measured by the ratio 0-67 
hjd * where h is the height of the column and d* 
is of the order of magnitude of the distance between 
hot and cold surfaces. The convection therefore 
multiplies the thermal diffusion effect enormously 
in tall columns. The temperature gradient also 
plays a determining role in the same theory. That 
the process is also applicable to liquid separations 
is evident from data of Clusius and Dickel* with 
sodium chloride solutions, acetone-water mixtures, 
and light and heavy water. The same conclusion 
is reached from the data of H, Korsching and K. 
WIrtz 7 with n-hexane - carbon tetrachloride and 
benzene - chlorobenzene mixtures. 

J Xotancitt.. 86* 546 U03S). 

* Natunciss., 87, 148 (1839). 

* NcOurwiu., 27, 260 (1939). 

* P hv*. 55A, 500 (1930); Amer. Chtm> See . Abstract*, Baltimore 

Meeting, April 1939. 

■ ITatunPi**., 87, 230 (1939). 

* Mev., in the press. 

T Xataw**., 87, 110 (1939). 
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THE GAS INDUSTRY IN GREAT BRITAIN 


W ILLIAM MURDOCH died one hundred 
years ago and, at the annual meeting of 
the Institution of Gas Engineers on June 6 last, 
his position as founder of the gas industry received 
grateful commemoration m a Murdoch Centenary 
Lecture delivered by Dr E. F. Armstrong. The 
lecture was only to a small extent biographical, 
although points of interest are recorded bringing 
out clearly the all-round quality of the man as a 
bom engineer ‘"of admirable inventive power and 
common sense genius", to quote the tribute of 
Nasmyth. It was made the occasion for the 
preparation of a reasoned history of the gas 
industry in Great Britain in the small compass of 
sixty-seven pages, brief but packed with informa¬ 
tion concerning the highways and some of the 
byways on which the industry has travelled in time. 

Although Murdoch is accorded his rightful place, 
proper acknowledgment is made of other founders 
of the industry, such as Samuel Clegg, whose 
“mark on its history is second only to that of 
Murdoch” and who became engineer of the 
Chartered Gas Company in 1813 and had "prac¬ 
tically single-handed to give a public service 
supply. Thus, when a few gas lamps were first 
installed on Westminster Bridge, the lamplighters 
refused to handle them so that he had to go round 
with his ladder and light them hims elf”. Scepticism 
on the practicability and safety of public lighting 
with gas was very general and was shared even 
by men of the scientific calibre of Humphry Davy. 
Winsor also is not forgotten, a man of little 
technical knowledge but a fervent enthusiast, 
described as the "exploiter, propagandist and un¬ 
daunted impresario of our Industry, to whom must 
be given the credit for the idea of widespread 
IHumimtion from a single source”. 

The year 1839 was Unusually eventful and, 
under the heading “A Century Ago”, Dr. Armstrong 
sketches a background of contemporary happen¬ 
ings In 1839 the first railway train left Euston 
on the first stage of the new London to Birmingham 
railway, the British Quem made the Atlantic 


roeafog under steam alone, “Nicholas Nicfcteby” 
Ttate pnifished and people were reading Carlyle’s 
■french Revolution , issued two years earlier, and 
Sunday Times for January 13 reported that 
Thursday evening Bbtmslow was Kgbted up 
for tte time with gas supplied from the gas- 
That* are 18 Kghte ” Both 
obocs of coal. 


gas companies established by Act of Parliament 
up to 1839. 

A patent was granted in 1819 to David Gordon 
for compressing gas and supplying it in copper 
cylinders under a pressure of 30 atmospheres, and 
such 'portable gas’ was used at the Royal Institu¬ 
tion until 1834, when it was replaced by coal-gas 
“Historically”, Dr. Armstrong points out, "the 
Portable Gas Company must always be associated 
with the discovery of benzene which Faraday 
separated in 1825 by distillation of the condensed 
oil gas liquor that collected in the vessels used by 
the Company ” 

The primary use of gas for more than a century 
was for lighting, and the story of the development 
of the apparatus in which it was burned has been 
well told by Dean Chandler. The invention of 
the incandescent mantle by Welsbach, first shown 
to the public in 1887, came at the right moment 
because ' the electric bulb was introduced only a 
year or two earlier and started a new era of com¬ 
petition with gas-lighting” Dr Armstrong quotes 
interesting figures for public lighting by gas in the 
area supplied by the South Metropolitan Gas Com¬ 
pany. In 1899, with flat-flame burners, the candle- 
power per cubic foot of gas consumed per hour 
was 2*5; in 1902, with upright incandescent 
burners, 14 0 : and in 1938, when 70*6 miles of 
lighting by high-pressure lamps was included, the 
figure had risen to 43 0. 

As the gas industry in Great Britain developed 
and monopoly of supply was granted to each 
company in its own area, the absence of com¬ 
petition and the technical possibility of producing 
a larger volume of leaner gas through the use of 
fireclay retorts (instead of iron) at a higher tem¬ 
perature brought into prominence the necessity 
for a rigid control of gas quality. For this purpose 
the City of London Gas Act of 1868 appointed a 
body of three competent and impartial person^ 
known as the 'gas referees’ to prescribe apparatus 
and methods to be used in the testing of gas This 
arrangement continued until a few months ago 
when, as Dr. Armstrong regretfully remarks, ’The 
disappearance of the Gas Referees, as the result 
of the Gas Undertakings Act of 1934, which has 
transferred their duties to the Board of Trade, has 
meant the loss of a contact with leaders in the 
scientific world to which the Gas Industry has 
attached great value ” This is none the less true 
although, since the passing of the Gas Regulation 
Act of 1920, calorific value has quite rightly taken 
the place of illu m i n ating power as the criterion 
of quality throughout Great Britain. 
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It was recognized early in the history of the gas in¬ 
dustry that the presence of sulphur compounds in gas 
was very objectionable and Clegg tried as early as 
1805 the device of putting lime into the tank of the 
gas-holder for purification- Dr. Armstrong points 
out that eleven different processes were in operation 
in the gas works of the Metropolis in 1855-57. 
The complete removal of sulphuretted hydrogen 
by iron oxide, revivified by air, has become 
standard practice, but the residual sulphur com¬ 
pounds, amounting usually to some 20-30 grains 
per 100 c. ft. still provide an incentive to research, 
although oil-washing for benzole and the Carpenter- 
Evans catalytic process have both been applied 
successfully to lower this figure. 

The usefulness of gas as a fuel for heating pur- 
poses and its virtues were “extolled by the in¬ 
defatigable Winsor’ 1 . Alfred King invented a gas- 
cooking-stove so early as 1830, and in 1872 the 
Salisbury Gas Company commenced hiring cookers 
to consumers. The earliest attempts were simply 
solid fuel ovens with gas burners inserted, and Dr. 
Armstrong traces the development to the cooker 
of to-day with enamelled finish, thermostatic 
control, safety-taps, quick-boiling burners and 
other useful adjuncts. By 1850 there were a 
number of gas fires in use, these consisting merely 
of lumps of pumice or other incombustible matter 
in a coal-grate with a gas-burner below. It was 
not until between 1904 and 1908 that the gas-fire 


radiant was introduced, and a new impetus was 
given to efficiency of design by the experimental 
study of the gas-fire by the newly formed Joint 
Research Committee of the Institution of Gas 
Engineers and the University of Leeds. Modern 
design is directed to high radiant efficiency com¬ 
bined with a distribution of heat making for the 
maximum of comfort. Ventilation too has been 
studied in detail. The rise in radiant efficiency is 
given by Dr. Armstrong as from 29 per cent on 
the gro»s calorific value in 1909 to 45 per cent in 
1939 on the same basis. 

It is not possible to make more than a mention 
of many other matters which are included in the 
lecture, some gratifying curiosity and others a 
deeper interest; for example, the possibilities of 
a greatly increased load for industrial heating offer 
an excellent example, and the whole range of 
secondary products, such as coke, tar and 
ammoniaeal liquor. The modification of the 
retort from iron to fire-clay, horizontal to vertical, 
intermittent to continuous, and the whole subject 
of water-gas must be left, as well as an interesting 
page on co-partnership and a synopsis of gas 
legislation. There is, too, a suggestive final chapter 
entitled “The Present and Future of Gas 5 ", in¬ 
dicating possible lines of advance and insisting on 
the gas industry’s taking a pride in attracting the 
best men into its ranks both as whole-time workers 
and as advisers. John W. Cobb. 


CERCOSPORA LEAF SPOT DISEASE OF BANANAS 

By Dr* C* W* Wardlaw, Imperial College of Tropical Agriculture, Trinidad 


T HOL t GH widely distributed in the Indo- 
Malayan and Australian regions and known 
to mycologists since 1902, the leaf spot disease of 
bananas caused by Cercospora muses Zimm. (also 
known as Sigatoka disease) was not recorded in 
the western tropics until 1934 1 . It is not known 
precisely how or when this malady was introduced 
into the Caribbean region, or whether its spread 
took place from one or several foci of infection; 
but during the brief period of two to three years 
from its first recognition in Trinidad it had ap¬ 
peared with epidemic intensity in many of the 
islands and on the mainland of Central and South 
America, and by its destructive effects on planta¬ 
tions showed itself to be a disease of first-class 
economic importance. 

Briefly, the disease manifests itself as a profuse 
spotting of leaves; later, the tissue around the 
spots begins to die rapidly and large, coalescing 
dead patches appear, so that in severe infections 


the leaf may be more or less completely destroyed 
(Figs. 1 and 2). Bunches on affected plants show 
slow or arrested growth and behave abnormally 
during development and subsequent ripening. 
Where the economic situation permits, the disease 
is being fought by dusting and spraying with 
various copper-containing fungicides. 

Spread and Intensification 

Information on the spread and intensification 
of a disease from an initial infection to the 
stage where it has assumed epidemic propor¬ 
tions is not always available to the investigator. 
In Trinidad, however, it has been possible to 
follow the progress of Cercospora leaf disease 
through its several phases. The disease was first 
observed in the Maqueripe district in north-west 
Trinidad in a small, new plantation of Giant 
Governor bananas# the planting material for which 
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Fig. 1. 

Severe spotting of banana leaves by Cercoapora 
musas Ziium. 


(underground rhizomes, bulbs, etc.) had been 
obtained from scattered plants in the southern 
part of the island in January 1932. Leaf spotting 
became conspicuous towards the end of 1933, and 
plants of the Dwarf Cavendish variety in immediate 
proximity also became infected, though in a less 
severe form, some time later. 

During frequent inspections at the beginning of 
1934, Ceroospora leaf spot was not observed any¬ 
where in the Maqueripe district except in this one 
area, the Giant Governor plot being the centre of 
infection. A thorough stripping and burning of 
all diseased leaves was undertaken; but this did 
not halt the progress of the disease, and by the 
end of 1934 it became evident that adjacent Gros 
Mi c h e l blocks planted in 1932-33 had become 
infected. An island survey undertaken about this 
time showed that the disease was also becoming 
generally ^ distributed, but whether only from 
3&maeripe or from several foci of infection is not 


M this stage, the Groe Michel blocks at 
Matpsaripa, though generally infected, showed little 
m la^twtivenees. The general myoo- 
logioal made during 1934-35 was that 

«r the stood plants, the more intensive 
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many bunches showed slow or arrested develop¬ 
ment and an increasing number of commercial 
bunches was spoilt by premature ripening. During 
an inspection in January 1937, praotically every 
bunch of export size showed this symptom. The 
intensification of infection to the point where 
premature ripening of bunches becomes general is 
the most serious economic aspect of this disease. 


Physiological Aspects 

On physiological grounds, several aspects of the 
disease lequire comment. It is known from de¬ 
tailed studies undertaken by Stahel 2 in Suriname 
that leaves can only be infeoted when quite young, 
that is, at the time of unrolling or soon after, the 
pathogen entering by way of the stomata. Penetra¬ 
tion of the tissues takes place slowly, typical lesions 
requiring from three to four weeks for development 
Although C. muscB may cause serious losses on a 
wide range of soil types, the severity of spotting # 
and rapidity of leaf destruction appear to be 
associated with certain adverse growth conditions, 
unfavourable water relations (as in water-logged 
clay soils, light soils subject to rapid drying out, 
etc.) being important*. The debility and pre¬ 
mature ageing of leaf tissues, known in some 
instances to be determined by unfavourable water 
relations, may be envisaged as standing in some¬ 
what the same relation to Oercospora leaf disease 
as does the premature senescence of fruits to the 
early development of latent infections. It is 
relevant to note that in resistant varieties only 
the oldest leaves normally become spotted. But 
where such varieties are being grown under con¬ 
ditions which make for extreme physiological 
drought, some of the younger leaves may also 
show the development of typical Ceroospora lesions 



Fig. 2. 
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Severe leaf spotting is accompanied by the 
development of a buff to pale ochraceous salmon 
colour in the pulp. A less conspicuous but easily 
observable symptom is the presence of a charac¬ 
teristic pale bluish discoloration of some of the 
vascular strands of the true stem. These contain 
vessels in which various pathological symptoms, 
including the production of tyloses and the collapse 
of vessels, have been or are being induced as a 
result of the diseased condition of the leaves. In 
severely diseased plants, where the bunch is still 
quite small and immature, this symptom can also 
be observed. As the development of the bunch 
proceeds directly from the storage rhizome and 
indirectly from the leaves, it may be suggested that, 
as a result of severe leaf disease, the rhizome is 
itself to some extent in a physiologically un¬ 
balanced condition or affected by toxic fungal 
secretions. If support for this view can he obtained, 
it will have an important bearing on the elucidation 
of the progressive intensification of infections 
described above, and of other aspects of the disease. 

Effect on Commercial Fruit 

Severe attacks of Cercospora leaf disease are 
accompanied by a premature ripening of bunches 
while still attached to the plant. When the disease 
is less severe, apparently normal green bunches 
may be harvested, but during the 30-30 hours that 
elapse before the bunches are charged into the 
holds, individual fruits or a majority of the fruits 
of affected bunches may become soft and yellowish. 
In still less severe infections, affected bunches may 
escape detection at the wharfside, but may become 
soft and coloured during the period of refrigerated 
transport. Bunches which are only slightly affected 
may behave as approximately normal fruit. 

In bulk storage trials, details of which are given 
elsewhere 4 , it has been conclusively demonstrated 
that when bunches harvested at "£-fuIT (English) 
grade from a plantation showing what might be 
described as an intermediate intensity of Cerco¬ 
spora leaf disease, are held at 53° F. for fifteen days 
with subsequent ripening at 68° F., evidence of 
abnormal storage behaviour can be observed. 
Affected fruit is characterized by pulp or a more 
or less well-marked buff colour, it tends to ripen 
prematurely, to develop 'chilling’ symptoms during 
the period of refrigerated transport, and to ripen 
with undesirable rapidity on removal to a higher 
temperature. Flavour and aroma are also affected. 
So far nothing is known of the biochemical nature 
of the abnormalities present in affected fruit at 
harvesting, but after cold storage it may be ex¬ 
pected to share some of the undesirable features 
of fruit which has been chilled. 'Cercospora bunches’ 
ripened at tropical temperatures frequently show 


a profuse development of anthracnose spots 
(Glcsosporium musarum) on attaining to the 'eating 
ripe' condition. 

The effect of Cercospora leaf disease on fruit 
physiology is twofold : (i) ripening abnormalities 
are introduced ; and (ii) bunches tend to remain 
of small size; hence, as fruit may actually be 
considerably more mature than is indicated by its 
appearance, further departures from the normal 
storage behaviour for that grade may be antici¬ 
pated. 

Specific and Varietal Susceptibility of 
Bananas 

Since the first recognition of this disease, various 
commercial varieties, including the Gros Michel, 
Dwarf Cavendish, Congo and Giant Governor have 
proved highly susceptible under plantation con¬ 
ditions. When plants of the Imperial College 
Hybrid, I.C.2 (derived from M. acuminata , a wild 
seeded species as male parent, and the Gros Michel 
as female parent) were established in close prox¬ 
imity to severely affected Gros Michel plants, it 
was observed that spotting only occurred in a mild 
form on the oldest, senile leaves. This variety, in 
brief, apparently possesses considerable inherent 
resistance to infection or exploitation by Cerco¬ 
spora muses —an observation which again directs 
attention to the importance of attempting to secure 
new commercial types of bananas by appropriate 
hybridization studies. 

By way of amplifying knowledge of the relation 
between hereditary constitution and susceptibility 
to Cercospora leaf disease, a survey was made by 
Prof. E. E. Cheesman and the writer of the very 
considerable collection of types, species and hybrids 
available for study at the Imperial College of 
Tropical Agriculture*. Three definite conditions 
have been recognized: of the twenty-two types 
and two sub-types, thirteen are definitely sus¬ 
ceptible, eight are highly resistant or immune, and 
three are mildly susceptible, spotting as a rule 
occurring only on the oldest leaf of fully grown 
plants, or plants bearing bunches. Among the 
species collection, a high degree of resistance is 
the rule: M. acuminata Colla (done A), AT. 
bedbisiana Colla (clone Ceylon), M. textUis Nee, 
Af, omata Roxb., Pisang Lilan, undetermined 
species from Annam and Burma have consistently 
remained quite free from Cercospora spotting 
although growing in close proximity to severely 
infected stools of susceptible varieties. Among a 
third collection comprising sixteen different clones, 
referred to M. balbisiana (M. sapientum L. semis 
Roxb.) no spotting has occurred. In the collection 
of Imperial College hybrids, most of the plants, 
with some interesting exceptions, are quite free 
from leaf spotting. Among a large number of 
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other hybrids in which hereditary characters from 
parental wild species are prominent, a noticeable 
absence of leaf spotting is again the rule. 

In both the species and hybrid collections it is 
to he noted that infections described as mild are 
all characteristically of one kind, spotting occurring 
only on the oldest leaf. Recent field observation 
on plots of LC.2, located in different parts of the 
island, indicate that where Cercospora infections 
occur, they are invariably of the mild type. 

The hybrids mentioned above have been raised 
in the course of a breeding programme directed 
primarily towards the control of Panama disease 
(Fusarium oxysporum cztbeme) and their resistance 
to an entirely different malady is as interesting 
as it is potentially important. It may also be 
pointed out that the eight varieties highly resistant 
to Cercospora are all likewise highly resistant to 
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Panama disease The numerous qualities required 
of a commercial banana remain the same whether 
it is to be bred resistant to a wilt or to a leaf spot. 
Evidence has accumulated to show that combining 
those qualities in a single plant is the real problem 
of banana breeding, rather than disease resistance 
alone. The conclusion has already been drawn that 
the greatest hope of obtaining a good export 
banana resistant to Panama disease lies in breeding 
from Gros Michel with appropriate wild species. 
It follows that the best hope of obtaining a good 
export banana resistant to Cercospora leaf spot 
lies in the same direction 6 . 

1 Wardlaw, Trap. Agnc., 11, 7, 173-175 <1034). 

* Stahel, Trop. Agnc., 14, 9, 257-264 (1937). 

* Wftrittaw, Trop. Agric., 14, 4, 117-118 (1037). 

* Wardiaw, Leonard and Bamell, Trop, Agric,, 14, 6 (1939). 

* Cheesman and Wardiaw, Trop. Aim., 14, 12, 335-36 (1937t 
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Dr. E. T. S. Appleyard 


T HE tragic death of Dr. E. T. S. Appleyard 
through injuries caused by a fall came as a 


great shock to his many Mends. He was bom in 
1904, the son of Edgar Snowden and Elizabeth 
Appleyard of Huddersfield* He received his school 
education at Almondbury Grammar School and 
entered Cambridge as a scholar of King’s College. 
Taking a first class in physics in the Natural Science 
Tripos, he spent several years on research in the 
Cavendish Laboratory. In 1929 he was appointed 
to a George Wills research aesociateship in the Wills 
Laboratory at .Bristol, a post which he held until 
his death. During the tenure of this post he was 
awarded a Rockefeller fellowship for the session 
1931-32 in the University of Chicago. 

Appleyard’s first research in the Cavendish Labor¬ 
atory was on the polarization of the light emitted 
from atoms bombarded by a directed beam of 
electrons, and this was afterwards extended to the 
case of excitation by positive ions. 

Following upon a few minor papers in spectroscopy 

his eagfier years at Bristol, Appleyard embarkedupon 
a new field to which he made important contributions. 
With Lovell (JPtoa. Jtoy. Soc^ 1936, 1937} he investi¬ 
gated the nature of thin metallic films of the alkali 
metals evaporated on to a cooled, surface in vacuo, by 
xneeamrog their electrical conductivity under varying 
.oooditacnf U Wns work threw an entirely new light 
cm the subject and cleared up many previous dis- 


cwpanctee in the literature. He followed this with 
weak an mercury films, and with the eo-opera- 
eHjfcbf Social Mood Laboratory and the 

4$ Bristow, Mwner and London* he 
to tfee superconducting 
Qn the vwria&hjaft of 
has 

KjMtaa** iwi». 



and his last active work was to complete the paper 
describing the investigation in detail. Its con¬ 
sequences are of much significance and the results 
have already created considerable interest. 

Appleyard was a very able physicist with an acute 
and critical mind. His wide knowledge, not confined 
to his own fields of work, made him an invaluable 
member of a research laboratory. In addition to 
research he took his share in the teaching and super¬ 
vision of Part H honours students at Bristol, a 
number of whom have stated how much they appre¬ 
ciated the thought and time he gave to their interests. 
Indeed his willingness to be of assistance to everyone 
in the laboratory, academic and laboratory staff 
alike, and his desire to ensure that the fullest credit 
was given to all who helped him in his work, was 
one of his most lovable characteristics. 

Appleyard experienced great pleasure, which liis col¬ 
leagues shared, on the success of his recent experiments 
on superconductivity, and a fruitful field of research for 
some years on s im il ar lines seemed to be open to 
him* It must now be left to others to carry it on. 
He will be sadly missed. A. M. Tyndall. 


We regret to announce the following deaths : 

Dame Maria Ogilvie Gordon, known for her work 
on the geology of South Tyrol, on June 24. 

Sir Frederick Hobday, C.M.G., honorary veterinary 
surgeon to the King, formerly principal of the Royal 
Veterinary College, on June 24, aged sixty-nine years. 

Dr. Wifcmer Stone, emeritus director of the Academy 
of Natural Sciences of Philadelphia, on May 23, aged 
seventy-two years. 

Dr. Yojiro Wakiya, formerly director of the 
Fisheries Institute* Pusan, Chosen, on April 21, aged 
shrf#-eerv«n years* 
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NEWS AND VIEWS 


The Royal Visit to America 

Their Majesties were greeted on their return to 
England on June 22 and again on their drive to, and 
from, the Guildhall in the City of London on the 
following day with enthusiasm which needed no 
pageantry, no ceremonial, to quicken its sense of the 
significance of the events of the brief period which 
have elapsed since the King and Queen sailed for 
Canada on May 6. King George and his Consort were 
being hailed as conquerors—conquerors of a con¬ 
tinent—no less certainly than were those of their 
predecessors, who in days gone by had passed through 
Temple Bar to celebrate a victory in the capital city. 
In this enthusiastic, but intimate, greeting of 
King and Queen there was a deep and strong under¬ 
current of loyal gratitude to them that in their 
journey from one end to the other of the vast 
Dominion of Canada, and no less in their visit to its 
great neighbour, the United States of America, their 
Majesties had so borne themselves that personal 
devotion to those wearing the Crown and a spirit 
of kindly hospitality to honoured guests had been 
transmuted to a deeper consciousness of the common 
devotion of all. President and citizen, Sovereign and 
subject alike, to the ideals of liberty and justice 
which transcend birth, creed and the barriers of 
national division in a supreme loyalty to the cause 
of humanity. In all the ceremonies and incidents of 
the Royal tour which, as His Majesty said at the 
Guildhall with a homely but happy touch of common 
interests, have been made “familiar . . . through 
the daily press, the news reels, and the Broadcasting 
Corporations’ 1 , none was so deeply charged with 
emotion, none so moving to those gifted with his¬ 
torical im agination, as the simple scene in which 
King George laid a wreath upon the tomb of George 
Washington. This act of homage epitomizes as a 
symbol a memorable episode in the history of the 
^ British Commonwealth of Nations no less surely 
than His Majesty’s impression of his experience, 
summed up in the memorable words “the strength 
of human feeling is still the most potent of all the 
forces affecting world affairs”. 

Pilgrim Trust Lecture 

The Pilgrim Trust Lectures, administered jointly 
by the Royal Society and the U.S. National Academy 
of Sciences, were inaugurated last December by a 
notable lecture delivered by Dr. Irving Langmuir 
in the theatre of the Royal Institution, London. 
The selection of the lecturer for the second of the 
series was in the hands of the Royal Society, which 
decided, most appropriately, to send its president. 
Sir William Bragg, as the ambassador of science in 
Great Britain to the United States. Sir William 
visited the United States during the spring, and on 
April 24, in the course of the annual meeting at 
Washington of the National Academy of Sciences, 
delivered the second Pilgrim Trust Lecture, which 
appears on p. 21 of this issue of Nature. The 


effect of science upon social conditions formed the 
theme of Sir William's address, which he illustrated 
by dipping into the history of the Royal Society. 
Starting as a body of ‘virtuosi’ who met for discussion 
and experiment about the middle of the seventeenth 
century, the Royal Society early became concerned 
in problems of interest to a wider circle and to the 
State. Inquiries submitted to correspondents, their 
reports, and papers read before the Society, illustrate 
the effects of science upon society and conversely, of 
the circumstances of the times upon scientific investi¬ 
gations. Sir William leads up to an eloquent plea for 
the earnest consideration of current affairs in the 
spirit of science, which links up with the efforts of 
the Division for Social and International Relations 
of Science of the British Association ; the Manchester 
meeting of the latter referred to on p. 1 of this issue 
deals specifically with some social aspects of scientific 
research, while Sir William points the moral on the 
wider issue. 

Mr, M. G. Evans 

The chair of physical chemistry in the University 
of Leeds which fell vacant by the death of Prof. 
H. M. Dawson in February last, has been filled as 
from October 1 by the appointment of Mr. M. G, 
Evans, lecturer in chemistry in the University of 
Manchester. Born on December 2, 1904, he was 
educated at Leigh Grammar School and passed 
through the University of Manchester, where he was 
a pupil of Prof. A. Lapworth. While Prof. Hugh S. 
Taylor of Princeton was staying as a visitor for one 
term at the University of Manchester in 1931, Mr. 
Evans joined him in research on adsorption, and he 
renewed this connexion later by working for one 
year in the Frick Chemical Laboratory in Princeton, 
where he was closely associated with Prof. Henry 
Eyring. Since his return to Manchester in 1934, Mr. 
Evans has steadily developed his theoretical investi¬ 
gations on the mechanism of chemical reactions. 
During this time he has richly contributed to the 
fund of ideas which, it is the hope of the younger 
school of physical chemistry, promises to form a 
pattern for the understanding of at least the simpler 
types of reactions. Though Mr. Evans’s principal 
contributions to science are in the theoretical field, 
he also took active interest in the experimental work 
carried on in Manchester. His appointment to one 
of the three chairs in the Department of Chemistry 
in Leeds is a significant recognition of the part 
which the new theories originating from quantum 
mechanics have to play in the life of chemistry 
to-day. 

Dr. J. B. Speakman 

The appointment of Dr. J. B. Speakman to the 
chair of textile industriee of the University of Leeds 
will afford pleasure to the many admirers of his work 
on the structure and properties of the wool fibre. Dr. 
Speakman is a graduate and D.Sc. of the University 
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of Manchester, where, except for a period of war 
service, he spent the years 1915-1920. His next three 
years were passed at Eton with Prof. R. Whytlaw- 
Gray, carrying out research on aerosols for the 
Chemical Warfare Committee. Since 1925 he has 
been in charge of the Textile Chemistry Laboratory 
of the University of Leeds, where he was appointed, 
lecturer in 1925 and reader in 1937. Dr. Speakman 
has been awarded the Warner Memorial Medal of 
the Textile Institute, and three times he has been 
the recipient of the Research Medal of the Worshipful 
Company of Dyers. He has also served for a dozen 
years on the council of the Textile Institute, and on 
the Publications Committees of the Textile Institute 
and the Society of Dyers and Colourists. Under his 
direction, the Leeds Textile Chemistry Laboratory 
has attained a high and well-deserved reputation, and 
his new appointment will undoubtedly lead to still 
wider successes in his chosen field. 


Dr. R. G. S* Hudson 

Db. R. G. S, Hudson has been appointed to 
succeed Prof. A. Gillzgan as professor of geology in 
the University of Leeds. Dr. Hudson studied 
geology at University College, London, under Prof. 
E. J. Garwood. He later joined the staff of the 
Geological Department at University College and 
commenced research on the fauna of the Yoredale 
Series. He continued his interest in Carboniferous 
stratigraphy after his appointment in 1922 to the 
geological staff of the University of Leeds. The 
greater part of his work has dealt with the Dinantian 
and Namurian of Yorkshire especially with the 
relation between the various facies and faunal 
assemblages. He early demonstrated the uncon- 
fonnable junction between the Lower and Upper 
(kuboniferous of Yorkshire; later, with Dr. G. H. 
Mitchell he described the geology of the Skipton 
anticline, and with the aid of various grants put 
down a boring in that area to the base of the Carboni¬ 
ferous. He has devoted attention to the Variscan 
orogeny and its control of sedimentation. His interest 
in the fauna of the Carboniferous has resulted in the 
description of new genera and species of corals Buch 
Ryferfiosnia, Rhopalolasma, and various species of 
Ork»astr*aa. In 1931, Dr. Hudson was awarded the 
Wd&ptQp Fund of the Geological Society and has 
txk. tfhe Council of that society. He has also 
setoetwy of various committees of Section C, 
Aiitidy ^Association* and is now joint secretary of 
tefetion* J>r. Hudson has token considerable 
gfctf organization of the geological societies in 

tone years has been editor of the 
fts YoWbfeAire Geological Society and 
the of As Leeds Geological Society- 


Imperial Cancer Research Ftindt New Laboratories 
TSR new laboratories of the Imperial Cancer 
Reeeart&Ifhmdweirao^^ 27 (see also p^ 41). 

Sfcf Humphry HoDiwrikin, chatman of the Bsjecutive 
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said that all would appreciate that at the present 
time he is even more than usually subject to sudden 
and unavoidable calls on his time and that although 
he ought not, perhaps, to have agreed to open the 
new laboratories he had been particularly anxious to 
do so. Lord Halifax sent the notes which he had 
prepared for his speech, in which he reviewed the 
history of the foundation of the Fund and its progress. 
He referred to the many famous men, including Lord 
Lister, A. J. Balfour and Joseph Chamberlain, who 
helped the Fund and mentioned the policy of collabor¬ 
ation with all organizations at home and abroad ^ 
which has been followed throughout the thirty-seven 
years of the Fund’s existence. An address on “Scienti¬ 
fic Aspects of Cancer Research” was delivered by 
Sir Frederick Gowland Hopkins, whose theme was 
the importance of laboratory effort in cancer research. 
He expressed his own faith that each increase m 
accommodation provided for skilled laboratory effort 
has never failed to be justified by its results. Sir 
Frederick described the distinguished past of the Fund 
and stated his confidence in a future of continued and 
eminent success. A vote of thanks to Sir Frederick 
was proposed by Sir Robert Hutchison, president of 
the Royal College of Physicians and seconded by 
Mr. Hugh Lett, president of the Royal College of 
Surgeons. 

The laboratories, designed by Messrs. Lanehester 
and Lodge, occupy an open position on the Ridgeway 
at Mill Hill. The three-storied main building is built 
in T-form with a central staircase; the corridors, as 
a result, are short and well-lighted. A goods lift 
serves one wing which is devoted mainly to animal 
rooms, stores and service rooms. The library, offices, 
one large laboratory, a room for X-ray equipment, 
centrifuge room, workshops and stores are on the 
ground floor. The first floor comprises a large chemical 
laboratory with a smaller laboratory adjoining, five 
other private laboratories, photographic Toom, 
sterilizing room and animal rooms. The Director’s 
office and laboratory are on the second floor, where 
there are three other laboratories, operating room, 
histological room and animal rooms. There is a cold 
room in the basement. The laboratories vary in 
size ; some are suitable for one worker using simple 
equipment; others can accommodate two or three 
workers or bulky apparatus. Most of the rooms have 
one high and one low bench each with a sink supplied 
with mains pressure water and hot water; gas and 
5 and 10 amp. electric points are provided. The 
natural lighting, by large windows, is notably good. 
Artificial light is supplied by central pendants and 
supplemented, wherever required, by Anglepoise 
table lamps. Elaboration of structure and equipment 
has been avoided in favour of adaptability to varied 
needs. A detached animal house is designed for work 
with the larger animals; provision is made for the 
maintenance of fowls and the normal stock of rabbits 
and guinea pigs. Other animals, as required, are 
accommodated in out-houses. There are six acres of 
lend available for pens, grazing and the cultivation 
of fbodvCrope for animals. 



NATURE 


17 


xo. 3635 , July 1, 1939 

The Decline of Population 

A bebate on the prospective decline of population 
took place in the House of Lords on June 21. Lord 
Samuel pointed out that whereas the number of live 
births per 1,000 women of child-bearing age was 
129*8 in 1891, at the census of 1931 it had fallen to 
64*3, that is, almost exactly half in the forty-year 
period. In the earlier period one out of every four 
married women between the ages of fifteen and 
forty-five years gave birth to a child in any par¬ 
ticular year, while in 1931 this was only true of one 
in eight. Counterbalancing effects, the fall in the 
death-rate and the change from emigration to an 
inward movement of people, was far from equalling 
this decline in the birth-rate. He advocated family 
allowances as a means of diminishing the cause and 
desire for small families. Other measures suggested 
were housing estates for larger families and removal 
of the marriage bar in certain occupations such as 
bank clerks and women teachers. He advised the 
appointment of a Royal Commission to inquire into 
the whole question. Lord Snell said that the real 
problem is qualitative rather than quantitative and 
that the question of age proportion is most important. 
Lord Dawson of Penn said the prospective fall in 
population is too great even if we have regard to 
quality, as the country has failed to reproduce itself 
since 1925 and to-day 100 mothers only produce 76 
girl babies or future mothers. Contraception is a 
specialized example of man’s gradual control of 
natural sources and is spreading to all classes and 
creeds. It should be seen that parents willing to 
bear their quota of children should not be penalized. 
In tenement blocks there should be creches, nursery 
schools and other necessities, and the health services 
should be linked up into a connected whole. 

Loud Stamp said there is little popular appre¬ 
hension on this subject because we are still living 
under the delusion of continual expansion. He 
pressed for a quinquennial census to provide the 
necessary information for a Commission, Boys 
between the ages of thirteen and eighteen years in 
England and Wales in 1938 numbered 2,100,000. In 
seven years this will fall to 1,787,000. The effect of 
this tendency is already being felt in schools. The 
Bishop of Norwich remarked that his predecessor a 
century ago had thirty-seven children while that 
Bishop’s two brothers each had thirty-two children. 
Households of the better stock now have small 
families, for one reason, because of the necessity for 
domestic help in rearing a family. Lord Derwent 
said family allowances would be inadequate without 
propaganda, and that the birth-rates of France and 
Italy continue to decline. This is principally from 
incertitude regarding the future. The Archbishop of 
York said that while the older men who have been 
out of work prefer to get back to work even if their 
wages amount to less than their relief, this is by no 
means true of the younger men. They should ensure 
in some way that a man in work always obtained 
more than a man without work. Lord Templemore 
put forward the view that some forecasts anticipate 


an earlier decline of population than appears justified. 
For the first time since 1873, the birth-rate began to 
rise in 1934 and this has continued for the last five 
years. But too great value should not be placed on 
that. As regards family allowances, public opinion 
has not yet crystallized. The Population Statistics 
Act, 193S, would supply information which should 
throw light on the incidence of fertility in different 
sections of the population. 

Students and Military Training 
The adoption in Great Britain of the principle of 
conscription and the calling up for registration of 
youths between the ages of twenty and twenty-one 
years for a period of military service has raised the 
question of the position of university students. As 
regards those proceeding to universities after October 
next, Mr. E. Brown, Minister of Labour, stated in the 
House of Commons on June 22, that at a meeting 
held under the auspices of the Ministry between 
representatives of the Committee of Vice-Chancellors 
and Headmasters, together with representatives of 
the departments concerned, it was agreed unanimously 
to recommend that such boys should be given the 
option of postponing or anticipating their liability 
to undergo military training. Mr. Brown said he 
intended “to put this agreed conclusion into operation, 
subject to reviewing the position in twelve months’ 
time in the light of experience, when I propose 
again to seek the advice and assistance of the repre¬ 
sentatives of the universities and the schools”. He 
also agreed to bear in mind the further recommenda¬ 
tion that those under the age of eighteen years on 
January 1 of the year in which they wish to take their 
training should nob be allowed to anticipate their 
military service. 

Biological Expedition to Jamaica 

A iiABGE expedition is leaving the University of 
Cambridge for Jamaica this summer. It is financed 
by the Royal Society, the Royal Geographical 
Society, Mr. J. A. Steers, Gonville and Cams and 
St. Catharine’s Colleges, Cambridge, and the Uni¬ 
versities of Cambridge, Manchester and Sheffield. 
The members of the expedition are Dr. V. J. Chapman, 
the leader, university demonstrator in botany, Cam¬ 
bridge ; Dr. H, Hamshaw Thomas, reader in plant 
morphology, Cambridge; Mr. J. A. Steers, lecturer 
in geography, Cambridge ; Mr. J. S. Col man, lecturer 
in zoology in the University of Sheffield ; Mr. W. R, 
Philipson, of the British Museum (botany ); Mr. K. R. 
Spome, of Downing College ; Mr. J. Lofthouse and 
Mr. D. J. Crisp, both of St. Catharine’s College. 
The main party is proposing to examine shore-line 
development in relation to the formation of coral 
reefs and cays and also to the salt ponds, and it is 
intended to make a comparison of the cays and the 
mode of their formation with similar structures 
in the Great Barrier Reef. This will be facilitated by 
the presence of two members of the Great Barrier 
Reef Expedition—Mr. Steers and Mr, Colman. Dr. 
Chapman will examine the botanical side of this 
problem, and is intending to devote particular 
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attention to the mangroi es. A party consist mg of Dr. 
Thomas, Mr. Philipson and Air. Spome is going to 
spend a month m the ram forest where each will 
carry out research on his own problems : Dr, Thomas 
working on the Pteridophyta, Sir. Philipson collecting, 
because he is one of those appointed to complete the 
late Dr. Rendle’s “Flora of Jamaica*', and Mr. Spome 
investigating flower morphology. The whole ex¬ 
pedition will return at the beginning of October with 
the exception of Mr. Phihpson, who will stay on for 
a few* more months. 

Earthquake on the Gold Coast 
Eabth tremors shook the whole district of the 
Gold Coast, Ashanti, Dahomey and Western Nigeria 
in West Africa from about 7.10 p.m. on June 22 to 
4 am. on June 23, It is not yet clear whether there 
were several shocks of approximately equal dimen¬ 
sions from one or several closely situated epicentres, 
or whether there was one large earthquake with 
precursors and aftershocks. With the evidence 
available at the moment, the latter appears to be 
the most probable as the greatest impact of the 
earthquake was felt at Accra (5° 30' N., 0° 10' W.), 
Cape Coast (6° 5' N., 1° 0' W.), and Sekondi (4° 53' N., 
1° 48' W.) at 7.15 p.m. on June 22. If the intensity 
of the shock was the same at each of these three 
places, as the immediately available evidence seems 
to indicate, then the epicentre was near 5° N., 1° W. 
and the focus rather below normal, or it was, say, 
3*5° N., 1° W. in the Gulf of Guinea and depth of 
focus normal. Further evidence from the area, but 
more particularly the evidence of seismograms, will 
decide this. Many public buildings, banks, offices 
and native houses in the area have been damaged 
or destroyed, killing seventeen people at Accra, 
twenty-nine at Cape Coast and twenty at Sekondi, 
besides injuring several others. At Accra the electric 
lighting system was interrupted, but this was quickly 
romediod. An earthquake of these dimensions is an 
exceptionally rare occurrence, if not unknown, near 
Aw** and according to recent catalogues of epi¬ 
centres there is no active epicentre anywhere near 
the present one. It is unfortunate that there are no 
actuated nearer the probable epicentre 
Jqtomeaberg, Cape Town and Nairobi, 
appears to have been sufficiently 
teva been ^registered at these, and by 
at evqo greater epicentre! distances. 

Ctaftot of taotana 

Tm iqjttead of Jtantana, a garden escape, in 
has brought it amongst the 
BerooB weed pea^lor which the Council for Scientific 
and Industrial . Research, Australia, is seeking methods 
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the Northern Rivers area of New South Wales, and 
afterwards near Atherton in Queensland, and at 
Rockhampton. Disappointment followed ; the bugs 
seemed to have disappeared, until in April of this year 
they were reported in the Atherton district in 
enormous numbers over an area of some twenty-four 
acres. Leaves were falling from the Lantana bushes, 
flowers had been destroyed and in some instances up 
to two feet of the ends of branches had been killed as 
the result of the bug feeding on them. At Rock¬ 
hampton also there are signs of establishment. 
Undue opt imism is to be deprecated, and it is unlikely 
that «irni1n.r success will be attained to that of 
Cactoblastis on prickly pear. It still remains to be 
seen whether Teleonemia can maintain itself in large 
numbers and whether continuous defoliation will 
destroy Lantana; nevertheless, the outlook is 
promising. 

Exhibition of New Textile Fibres 

An exhibition of new textile fibres has been 
arranged at the Science Museum, South Kensington, 
and will be opened on July 3 for two months. To-day 
fibres possessing many of the properties of natural 
wool are manufactured from skimmed milk. The 
exhibit illustrating the stages in the manufacture of 
casein yam includes several examples of fabrics, 
woven on worsted machinery. Another group of 
exhibits includes yams and materials as produced 
by the viscose and cellulose acetate methods. These 
are generally termed rayon or ‘artificial silk’. By 
modification of the spinning processes it is now 
possible to manufacture exceptionally strong yams 
of this material, and some of the applications are 
illustrated by such articles as a section of a motor 
tyre showing the cord reinforcement, ‘doped’ aero¬ 
plane fabric, fine gauge hose* sail cloth, etc. An 
interesting American exhibit showB a new type of 
cellulose acetate rayon in which the fibre is charac¬ 
terized by an inherent stabilized crimp, producing 
a yam the behaviour of which is comparable in some 
respects to that of wool. One of the most important 
textile discoveries of recent times has been that of 
nylon. This is a truly synthetic yam and is the first 
textile fibre prepared wholly of raw materials from 
the mineral kingdom. Although derived from coal, 
air and water, nylon can be produced in filaments of 
exceptional strength or as fine as a spider’s web, yet 
having elasticity and lustre. Another striking 
development is to he found in the use of glass fibres. 
Objects showing this class of fibre include woven and 
knitted fabrics made entirely of pure glass with a 
collection of articles indicating the commercial 
applications. An exhibit of interest from Tokyo 
shows fibre and yam produced from seaweed. Jute, 
sisal, and hemp are each represented, with examples 
of the latest types of yams and materials produced 
from these fibres. 

Bri t ish Museum (Natural History): Acquisitions 
Rscosnt acquisitions in the Department of Zoology 
include a collection of Northern Rhodesian mounted 
heads end skulls of ungulates made chiefly at Mpika 
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by the late Mr. F. H. Melland and presented by Mrs. 
Melland. The collection contains some very fine 
sable and roan antelope heads and is of special 
interest in that the species represent a transition 
stage from the southerly types of South Africa to 
the more northerly forms found in Tanganyika 
Territory and Kenya Colony. Another interesting 
gift is the skull of a hippopotamus from Nigeria 
presented by Mrs. Piper. Purchases include a large 
collection of South American mammals from Dutch 
Guiana, and another from Ecuador. The latter is 
worthy of special mention since it contains a series 
representing that most interesting genus of Diproto- 
dont marsupials, Caenolestes. The Department of 
Mineralogy has received a series of specimens of 
Darwin glass from Mt. Darwin, Tasmania, collected 
and arranged by the late Mr. Hartwell Conder and 
presented by his widow. Darwin glass is a silica 
glass. Thousands of tons of it in the form of rounded 
and rod-like pieces are found over an area of sixty 
square miles in Tasmania. It is believed that the 
silica-glass was formed by the heat engendered by 
the impact of a large meteorite. Some crystals of 
the rare mineral withamite, a pink variety of epidote, 
have been presented by Mr. W. G. Myers, who found 
them at the type locality in Glencoe where the new 
road has cut through the lavas in which withamite 
occurs. Good crystals of this mineral are rare. A 
very large rough crystal of microcline feldspar from 
Norway has been purchased. This crystal measures 
about 14 x 12 x 10 inches and weighs about 100 
pounds. 

Report on Abortion 

The report of the Inter-Departmental Committee 
on Abortion, which was appointed by the Minister 
of Health *and the Home Secretary under the chair¬ 
manship of Mr. Norman Birkett, K.C., has been 
issued (H.M. Stationery Office. 2 s. 6d. net). In the 
Majority- Report, signed by fourteen members, the 
question of the prevalence of abortion is first 
examined. They stress the difficulties entailed in 
arriving at any estimate; but suggest that the 
number of abortions occurring annually in England 
and Wales is between 110,000 and 150,000, of which 
perhaps forty per cent are criminal. The Committee 
discusses the existing law, analyses the motives for 
criminal abortion and the methods employed, and 
examines proposals for amending the law. It recom¬ 
mends that the law should be clarified so as to make 
it plain that the induction of abortion is legal when 
the operation is carried out to save the life, or to 
prevent impairment of health, of the pregnant 
woman, but expresses strong opposition on ethical, 
social and medical grounds to any broad relaxation 
of the law. It is recommended that therapeutic 
abortions should be notifiable by the operator to the 
medical officer of health, and that there should be 
some restriction on the sale of abort ifaeient drugs. 
The majority of members of the Committee are not 
prepared on general grounds to recommend the 
unrestricted dissemination of birth control advice by 
the public health services. 


The New Radcliffe Observatory 

lx Occasional Xotes Boy, Astro. Soc. (No. 4, 
March 1939), Dr. H. Knox-Shaw gives a very full 
description of the work on the erection of the 74-ineh 
reflector at Pretoria, and three plates illustrate 
various parts of the equipment, the turret, the 
telescope itself as viewed from the north-east, and 
also the Newtonian observing carriage and the 
Coude room. It is satisfactory to know that the 
pyrex disk for the large mirror has been successfully 
cast and the figuring will be completed in a few 
months, after which the mirror will be sent to 
Pasadena for aluminizing. It will be possible to use 
the telescope at three foci, Newtonian, Cassegrain 
and Coude, the focal length in the first case being 
30 feet, and the equivalent focal lengths in the last 
two being 111 ft. and 173 ft. respectively. The 
Newtonian focus will he used for direct photography 
and the other two for spectroscopic observation. A 
two-prism spectrograph for use at the Cassegrain 
focus is under construction and will soon be ready, 
and a projection measuring machine and also a 
microphotometer have been made for the Observa¬ 
tory. It is anticipated that the full programme of 
the work will be undertaken early in 1940, and the 
initial programme will include the determination of 
the radial velocities of the 0 and B type stars in the 
portion of the galaxy beyond the reach of the 
northern observatories. The object of this research 
is to corroborate present views on galactic rotation. 
When opportunities occur, photography of the nebulee 
south of —40° declination will be undertaken. 

Museums and Children 

The revival of museum efforts which in Great 
Britain has followed upon the Miers report, has 
fortunately included in its sweep attempts to increase 
facilities for the interest and education of the young. 
But in this aspect of museum work America un¬ 
doubtedly leads the way, and everyone interested in 
juvenile education must be grateful to Miss Ruth 
Weston for her impressions of American methods 
which appear as a supplement in the Museums 
Journal (39, 93, May 1939). Her first impression is 
one of the bold conception, enterprise, and general 
‘aliveness 1 which have produced such museums. 
Some are special children’s museums housed in their 
own special buildings, in several instances right away 
from any other museum. Others form sections of 
larger museums, with special exhibition and other 
rooms for juveniles, either as an isolated wing or 
included within the main building. Sometimes the 
show galleries are supplemented by club rooms, 
library rooms, reading rooms, and a lecture theatre, 
which in Boston Children’s Museum can seat more 
than 500. Loan collections of natural history objects 
for schools and even for individual child borrowers (as 
at Brooklyn), loan art collections, recording in colour 
and in black and white the development of art in 
different periods and countries (like the 2,000 repro¬ 
ductions at Toronto Art Gallery), have become the 
order of the day in these progressive museums. 
Much has been done in some British museums, but 
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much more must be accomplished if museu m s are 
to play their part in the educational system ; and 
there should be the less hesitation in transforming 
some of the now existing severe and aridly didactic 
galleries into simplified children's galleries, since our 
observation is that adults enjoy and benefit from the 
children’s exhibits as much as the children them¬ 
selves. 

The World Power Conference 
The annual report of the World Power Conference 
for 1938, prepared by the Central Office of the World 
Power Conference, 36 Kingsway, London, W.C.2, has 
just been issued. There was a meeting of the Inter¬ 
national Executive Council in Vienna during August 
29-September 1, attended by more than a thousand 
persons from thirty-seven different countries. The 
British Council was officially represented by Sir 
Harold Hartley and J. M. Kennedy. The British 
delegation numbered ninety-three and was nearly 
double the size of any other visiting delegation. 
Approximately two hundred papers were presented 
at the meeting. It is hoped to publish these papers 
and the discussions on them this year in the 
Transactions of the World Potver Conference. A new 
national committee has been formed for Algeria, 
and there are now forty national committees. In 
response to an invitation issued, and accepted in 
1936, the second Chemical Engineering Congress of 
the World Power Conference will be held in Berlin 
in 1940. At the same time and place the third 
Congress on Large Earns will be held. The questions 
to be discussed have already been fixed. By invitation 
of the Swiss National Committee a meeting of the 
International Executive Committee will be held in 
Zurich shortly. 


“Mkao^tomoiogy” at Stanford University 
We have received several parts of the journal 
entitled <c Mioroentomology: Contributions to En¬ 
tomology from the Natural History Museum of 
Sftsmford University”. This periodical is now in its 
fontthyotane, and it only publishes papers emanating 
from the Museum just named. The text is from 
maunaaript expressly typed by the Stanford Univer- 
few and reproduced by the photolith method. 
eC pdW^tion has been adopted aa a 
of the prevailing high costs of 
Monotype and hand-set type. The 
fjm beto admirably carried out, but 
* jttPOOBSe is the perfect typing 

4MT Wk* oipy; since'^method affords little or no 
tirras and conreotions. Among the 
papers pmil^ed ha thfe journal is a sense of cuticles 
6u the Ooeofebe by G. F. Ferris and collaborators. 
Tbeee are well and clearly illustrated and, in foot, 
tea the notable feature of ibis publi- 
to printing costs allowing for an 
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logical station is soon to be established at Bogota, 
Colombia, South America. It will be at a height of 
some 2,800 m. above sea-level in the Northern Andes, 
and will thus be one of the highest in the world. 
This is made possible by a grant from the Carnegie 
Corporation of New York to the Jesuit Seismological 
Association, and the director of the station is 
J. Emilio Ramirez, S.J., of St. Louis University. The 
new station will fill a very noticeable gap in the map 
of seismological observatories, and will supply a 
definitely seismic area with important observational 
facilities. 

The Lister Institute of Preventive Medicine 

The annual general meeting of the Lister Institute 
of Preventive Medicine was held on June 16 when 
the governing body presented the Institute’s forty- 
fifth report. This contains a survey of the Institute’s 
activities, with financial statement and the staff 
changes, during 1938, and a summary of the research 
work pursued. Studies on viruses are prominent, and 
Dr. Eagles has investigated a possible virus factor in 
the causation of acute rheumatism. Serological 
investigations include further work by Dr. Felix on 
the antigenic structure of the typhoid bacillus and 
on the standardization of therapeutic anti-typhoid 
serum, and a study by Dr. Muriel Robertson on the 
immune reactions in vitro of certain ciliate Protozoa. 
The nutritional value of buckwheat and its sensitizing 
action to light has been studied by Dr. Chick, and the 
results suggest that the nutritive value of the pro¬ 
teins of wheat are inferior to those of buckwheat. 
The National Collection of Type Cultures of Micro¬ 
organisms is housed at the Institute, and during the 
year some 6,300 cultures have been distributed, and 
many new strains deposited for maintenance. 

National Baby Week 

The National Baby Week Council (117 Piccadilly, 
London, W.l) announces that ‘National Baby Week 5 
will be celebrated during July 1-7. Propaganda this 
year will be concentrated on “Fatliercraffc in the 
Child Welfare Movement”, and the “William Hardt” 
challenge shield is offered for competition among 
senior girls in public elementary schools studying 
infant care. Full particulars may be obtained from 
the Secretary. 

International Exhibition of the Art of Greater India 

The Royal Academy, in collaboration with a 
number of connoisseurs of Indian art, is arranging tc 
hold in January—March, 1940, an International 
Exhibition of the Art of the Indian Empire, French 
Indo-China, Netherlands, India, Burma, Malaya, 
Slam, Afghanistan, Tibet and Nepal. It is believed 
that the museums and private collections of those 
European powers most closely connected with the 
regions of India n influence can furnish an exhibition 
of surprising interest and value, which would serve 
as a prelude to an exhibition of Indian art, drawn 
mainly from oollectaons in Asia, to be considered 
wbto more settled ‘conditions give a reasonable 
, t Continued on page 29) 
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HISTORY IN THE ARCHIVES OF THE ROYAL SOCIETY* 

By Sir William Bragg, OJVL, KJBJE., PresJR.S, 


T HE archives of the Royal Society are rich in 
materials that illustrate various aspects of the 
history of the last three centuries. They have, of 
course, a special character, since they refer almost 
entirely to the matters in which the Society has 
concerned itself, grouped under the general title of 
‘‘The Improvement of Natural Knowledge 55 , But 
these matters have increased in importance with 
the passing years and are now a subject of the 
first concern of the whole world. The effect of 
science upon social relations and social conditions 
has become very great, and the gains are obvious. 
Yet science does not appear to be in all cases 
beneficent. It has become a matter of anxious 
consideration whether or no the increase in the 
knowledge of Nature must necessarily bring evil as 
well as good. Is there a fault to be remedied, and 
if so, where does the fault lie ? These questions 
have roused a debate which is even now in progress, 
and some hard thinking iB being given to them. 

It is of some help, I think, to consider the steps 
by which the present position has been reached, 
and the Royal Society archives may be used to 
provide the necessary illustrations. 

A few "virtuosi', to use the contemporary phrase, 
who met for discussion and experiment in the 
middle years of the seventeenth century, were 
weary of the miseries of the civil war, and were 
glad to turn their thoughts to the consideration 
of natural phenomena over which the passions of 
men had no influence. Experimental science had 
long tempted thoughtful minds, and now the first 
founders of the Royal Society threw themselves 
with thankful relief into a work which seemed to 
them to be both a pressing duty and an absorbing 
occupation. They were like boys let out of school 

* From the second Pilgrim Trust Lecture, delivered before the TJ.S. 
National Academy of Sctenm on April 24. 


rushing out into the surrounding world to explore 
brooks and hedges and anything that seemed 
interesting. When I take down the first volumes 
of the Trcmsctctions from the shelves or look 
through the early manuscripts at the Royal Society, 
I feel as if I was turning out schoolboys 5 pockets 
and finding the usual assortment of mixed oddities. 


Early Activities 

In its first efforts, the Society was mainly con¬ 
cerned with the collection of information. The 
leading fellows sent questionnaires to various parts 
of the world which in their demand for compre¬ 
hensive detail would have done credit to any 
inquisitive department of a modem Government. 
An admirable example is to be found in the series 
of questions drawn up by Lord Brouncker and Mr. 
Boyle and approved at one of the earliest meetings 
of the Society; in which most appropriate sug¬ 
gestions were made as to what should be looked 
for on an ascent of Teneriffe. It shows no little 
knowledge and penetration to inquire whether a 
‘‘filtre or siphon 95 would work as well at the top 
of the mountain as at sea-level, whether a bell or 
watch or gun would give the same sound, a flame 
have the same appearance, whether a pendulum 
clock went at the same rate, whether birds of 
heavy flight would fly as well or better or worse, 
and so forth. It was quite apt to ask what altera¬ 
tions would be found in living creatures carried 
to the top, both before and after feeding, and 
“what the experimenters do find in themselves as 
to difficulty of breathing, faintness of spirits, in¬ 
clination to vomit, giddiness, etc. 55 

On March 28 , 1672 , Lord Henry Howard pro* 
aented the answers to a series of questions on 
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Barbary, where a retainer of Ms had recently been 
travelling : a remarkably pictorial account of the 
country and its inhabitants. It was expected 
apparently that some traces of the arts and sciences 
were to be found there, no doubt because it was 
known that the Arabian races had handed on the 
knowledge of the Old World to the New. But 
there was no learning at all. In particular '‘there 
were no chemists except Jews and Christian slaves 
that distilled brandy in jars*’. So, too, a good 
account is given of Hudson’s Bay and its people 
by a Captain Guilliaume and a Mr. Bailes, who 
had recently voyaged there. Naturally most of 
the information relates to navigation and trade, 
but it is interesting to find also an account of the 
Maneto 3 or supreme power and of his priest the 
‘Pawaw’. The early records contain many such 
questionnaires and replies thereto. 

Robert Boyle was the centre of a vast corre¬ 
spondence on scientific and other matters, and 
fortunately a large collection of his papers is 
possessed by the Society. Many or these have 
been published in his well-known "life and Works”. 
Quite a number of them crossed the Atlantic, 
and you will not blame me if I choose some of 
them to iUustrate what I have to say. They were 
in the main of the informative type on which 
such great value was set. Thus a certain £ P.S.’ 
writes from Virginia on August 29, 1688, describ¬ 
ing humming birds, wampum, roanoke and pook, 
the latter being forms of currency. The trade 
measurement of length was the primitive cubit. 
The climate of New England was a frequent 
topic; it was supposed to be changing for the 
better. Perhaps under improving conditions the 
settlers were lees susceptible to its rigours. 

Wbe governor of Boston, Leverett, and the 
deputy governor, Symonds, with other of their 
fWattas, write to Boyle in protest against 
cfewges of dlgJoyalty to the King, anxiously 
^cessations of neglecting the baptism 
no forth. In 1682, Hezekiah Usher 
for twenty-one years of the 
tfofcone fifth of all minerals recovered, 
jinay be encouraged. 
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making pitch and resin wMch are a secret of the 
French. John Winthrop writes in the same strain 
urging the Royal Society to approach the Govern¬ 
ment on the matter: he explains that there are 
sawmills handy to rivers, houses and provisions for 
workmen who may be sent, that small sMps up to 
400 tons have already been built. The supply of 
timber for the Navy was one of the greatest 
anxi eties of Great Britain, from the time of this 
correspondence until steel replaced wood. Dry rot 
was a terrible curse from wMch the navy suffered 
more than the merchantmen, because the latter 
were more often aired and open to inspection 
during loading and unloading. A strange story of 
its ravages has recently been told by Ramsbottom 
in the Essex Naturalist (vol. 25). Among the 
incidents is the probable failure of the Speedwell to 
accompany the Mayflower on account of dry rot. 

It is well known that Boyle was deeply interested 
in the conversion of the Indians and that the 
Society for the Propagation of the Gospel owes 
much to his initiative. In 1664 he receives a letter 
from John Endicott, of Boston, describing the 
progress of the mission. John Eliot, also of Boston, 
writes frequently, expressing deep gratitude, and 
hopes for farther help. His address to Boyle was 
always eloquent, as for example "To the Right 
Honourable Learned abundantly charitable and 
constantly noursing Father”. 

In modem times it is an honour and an honour 
only to be elected a correspondent of a learned 
society. But a correspondent of the Royal Society 
in its early days was expected to correspond. 
When Cotton Mather was advised that he had 
been elected a fellow, he wrote in 1715 to Ms friend 
Richard Waller, the Society’s secretary—the letter 
is in the Society’s archives—saying that 

. . the tendency [of the Society] to Refine and 
Sweeten the minds of men, and reconcile them unto 
Just Regards for True Merits in one another, with an 
extirpation of that noxious clamour the party spirit, 
and finally how generously the more polite Literators 
of the world go on in it, with a decent contempt on 
the Banters of the Bruitish among the people, but 
the result of his consideration will be that it will be 
a greater honour to be taken into the list of your 
servants, than to be mixed with the great men of 
Achaia. 

"One who is entirely of that opinion, having been 
so listed with you has been desirous to discharge his 
obligations by agreeable assiduities, and therefore 
besides what every year brings you from him as an 
addition of Curiosities to the rich and vast assessment 
you are preparing he has bestowed a few hours upon 
the Philosophical Religion which he now humbly 
tender to your acceptance.” 

The “CMrioedties” here referred to became a 
famous object of interest in London ; the collection 

■> 
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was known as the “Repository". It grew to so 
great a size that the Society found it unmanage¬ 
able, and handed it in 1782 to the British Museum, 
which had been founded a few years before in 
order, in the first place, to contain the collections 
bequeathed to the nation by Sir Hans Sloane. Sir 
Hans was president of the Society from 1727 
until 1741. 

The "Banters of the Bruitish 15 must clearly refer 
to the scornful comments of many clever men who 
did not sympathize with the experimental study of 
the world, who resented the intrusion of the new’ 
knowledge and laughed at the apparent futility 
and irrelevance of its beginnings. If they did not 
foresee the magnitude of its consequences, they 
were little more at fault than the experimenters 
themselves. How could intelligent men waste time 
on objects so small that they must be examined 
under the microscope ? Or on the consideration of 
such intangible substances as the air ? How could 
they give serious attention to the abnormalities 
and monstrosities that idle correspondents thrust 
upon them ? Of course, the Society did at first 
give its time to many accounts that even then 
must have looked ridiculous to men of a serious 
and settled mind. There were, for example, reports 
of a calf that had its hair inside out, of a man who 
squinted only on alternate days, of another who 
could not see if his hair were suffered to grow 
more than an inch long. It must have been quaint 
hearing when Dr. Tyson, at a meeting of the 
Society, declared that one of his teeth having been 
drawn at Oxford some years before had been 
replaced and had apparently taken root again, 
since it was still of use. In those early days of 
inquiry it was of course necessary to sift all 
information that came to hand, hut it would 
certainly he difficult for the unscientific mind to 
see the point in all cases. 

Application of Research 

These oddities were, however, an insignificant 
part of the Society’s proceedings. Of far more 
importance among the Society’s early papers are 
such as deal with the pressing questions of the 
day. Navigation claimed much attention. I have 
already referred to the anxieties respecting a 
sufficient supply of masts for the navy. Perhaps 
the Dutch and French were aware of those diffi¬ 
culties when, as Ramsbottom remarks, they were 
accustomed to fire high in a sea fight. 

At the end of the seventeenth century, ships 
were growing considerably in size, since now they 
must become accustomed to the crossing of the 
Atlantic. Many English ports were unable to 
provide water of sufficient depth at all states of 
the tide, and tide tables were urgently required. 


Their calculation required the co-operation of 
mathematicians and astronomers. The archives 
contain of course many communications relating 
to the foundation of the Royal Observatory at 
Greenwich. 

Pepys, when he was president of the Society, 
begged continually for information on any matter 
whatever that might assist him in his care for the 
navy. Probably he was really disappointed when 
Sir William Petty’s double-bottomed ship turned 
out so badly, though he had made his bet that it 
would. Petty, a very able man, had supposed that 
a ship resembling in form two ships lashed side 
by side would stand up to a cross-wind better 
than a ship of ordinary design. The idea was 
that, of course, which is embodied in the outrigger 
of some Polynesian races. Again, there is an 
interesting note in the account of the Proceedings 
of July 28, 1686. 

. . it was remarked that sheathing with lead was 
the best expedient [for preserving ships from the 
worms] and found to be so by the experience of Sir 
Anthony Deane; but that the carpenters finding it 
against their profit opposed it by affirming that the 
iron of the pintles of the rudders of ships so sheathed 
were much more apt to be corroded by the sea water 
than those sheathed with wood which yet was a 
groundless supposition.*’ 

The carpenters had more reason than was sup¬ 
posed ; we know now that electrolysis can be 
exceedingly troublesome. 

So also the ventilation of coal mines was an 
urgent question, and is frequently referred to in 
the archives. It had become necessary to dig 
deeper than before. The accumulation of water 
became a serious hindrance and the many noxious 
damps were often fatal. Air pumps and water 
pumps are dealt with in numerous well-known 
papers by Boyle, Hooke, Papin and others. Sir 
Robert Moray wrote on the ventilation of mines 
in Belgium. There was much correspondence on 
the subject. Its general character may be illus¬ 
trated by an extract from a letter which a certain 
Dr. Jessop of Yorkshire wrote to the Society in 
1675. Let me give it in its original form, which 
now sounds so quaint. 

“There are four sorts (of damp) common in these 
parts. The first is Ordinary Sort of which I need not 
say much being known everywhere : the external 
signs of its approach are the candles burning orbicular 
and the flames lessening by degrees until it quite 
extinguish; the internal, shortness of breath. I 
never heard of any great inconvenience which anyone 
suffered by it, who escaped swooning. Those that 
swoon away and escape am absolute suffocation are 
at their first recovery tormented with violent Con¬ 
vulsions, the pain whereof when they begin to 
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recover their senses, eauseth them to roar exceed¬ 
ingly. The ordinary remedy is to dig a hole in the 
earth and lay them on their bellies with their mouths 
m it : if that fail they tun them full of good Ale : 
but if that fail they conclude them desperate.” 


These few extracts from the records of the 
Society will serve, I hope, to convey an impression 
of the character of the Society's activity in its 
early days, when first an organized attempt to 
collect knowledge by experiment and observation 
began to exercise its influence. At whatever point 
one picks up the story as it is told in these old 
records, one finds it full of interest, which lies not 
only in the subjects that are dealt with, but also 
in their relation to the activities of the time, and 
to the men themselves whose handwriting lies 
before one. 

It is to be observed that these records are easily 
read by an educated man. Those who wrote them 
had in general no thoughts which the educated 
man could not follow, nor was it necessary to use 
terms which were not in ordinary use, Kewton’s 
“Prindpia 53 would, of course, be intelligible to a 
small number only, but in general the virtuosi’ 
spoke a common language. The days of specializa¬ 
tion and division into separate societies had not 
begun. How great is the contrast with the publi¬ 
cations of a modem learned society 1 

It is also to be observed that there is no strict 
reckoning of services rendered, and no calculated 
recompense. Men like Hooke and other immediate 
servants of the Society were paid for their work, 
as was necessary and right, though the amount 
was incommensurate with their deserts. But the 
labours of the enthusiastic fellows and of their 
correspondents in all parte of the world were given 
freely. Indeed the Society had no money to pay 
with. It received no financial assistance from the 


Qovessoment, and the fellows’ subscriptions (which, 
by the way, the treasurer found it remarkably 
to collect) covered only the necessary 
tampan of the meetings. When the Society 
gftrint the ‘Trinoipia’ 7 , Hr* Halley him- 
the maceesary funds. To this day, 
W0 without reward the services which 

Aifc* b yyn a ndf ft Tfctfch the Society entails. But I 
4* ml for way tfperia! oommendation ; the 
that aacfe free service ia common among 
Mjnfetitev and is certainly a chief reason 
rty they are held In reepaet. 

general mte fcgQnfli by of the communications 
to the Royal Society persists tor a long time. The 
toirtiirtfarjBjOf ton astronomers, the mathema- 
dpUjfcwa and. so forth appealed naturally 
to In* eftfl to may suppose that 
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terms must be invented to describe the increasing 
complexity of observations, and new units for 
quantitative description Electricity and mag 
netism have been chiefly responsible ; so that the 
experiments on frictional electricity which were 
so popular in the middle of the eighteenth century 
are especial objects of interest. 

The progress of the subject is illustrated in the 
Society’s archives by the many papers and letters 
of Watson, Franklin and others. Franklin’s com¬ 
munications came by way of his friend Collinson, *- 
who gave them to Watson for presentation to the 
Society. Watson was himself a keen student of 
frictional electricity ; and it would seem that some 
of the important experiments were made by 
Franklin and himself independently. But Franklin 
was, of course, the greater man, and Watson gave 
him full praise : ‘'Although there are in the work 
some few opinions in which I cannot perfectly 
agree with him I think scarce anybody is better 
acquainted with the subject of electricity than 
himself/’ 

Franklin was advised by his friend Mitchell that 
the paper on the subject of the identity of the 
lightning flash with the sparks of the electrical 
machine was received with laughter by the Royal 
Society. But the records in the Journal Booh and 
elsewhere seem incongruous with such an occur¬ 
rence. The warmth of Watson’s praise, though he 
was an independent worker, his recommendation 
that Franklin’s papers should be accepted, the 
repetition of Watson’s commendation by the 
president when awarding Franklin the Copley 
Medal all go to show that there was probably no 
more than a hesitation to accept Franklin's view 
of the particular paper to which Mitchell referred ; 
and the absence of some papers from the Trans - 
actions may well have been due to an arrangement 
with Collinson, who regarded the communications 
which he had received as private letters. At that 
time the Transactions of the Royal Society were 
not printed by the Society itself, but privately 
and independently. 

The many papers in the archives that refer to 
frictional electricity form in themselves an in¬ 
teresting collection, showing the keen interest felt 
in the phenomena by experimenters in Europe 
and America, and they give additional 
strength, if it were needed, to Franklin’s great 
reputation. 

Activities in the Eighteenth Century 

Hleotricity was already, in the middle of the 
eighteenth century, offering a new field of experi¬ 
mental inquiry, and the importance of it was 
blooming realized. In the words of Marian Folkes, 
from until 1762 : 
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“Electricity seems to promise an inexhaustible 
Fund for Inquiry’: and sure Phenomena so various and 
so wonderful can arise only from Causes very general 
and extensive, and such as must have been designed 
by the Almighty Author of Mature for the Pro¬ 
duction of very great Effects, and such as are of great 
Moment to the System of the Universe.’* 

The numerous papers on frictional electricity 
form one of the most interesting sections of the 
archives during the eighteenth century. 

The Society's membership did not equal in 
brilliance that of the centuries that preceded or 
followed. But there were several great subjects of 
consideration besides that in which Franklin made 
so prominent a figure. A large collection of Fahren¬ 
heit papers shows the interest taken in thermo¬ 
meters in the earlier part of the century. Another 
large collection deals with inoculation against 
smallpox. At the end of the century. Rumford 
describes his beautiful and valuable experiments 
on heat: he is prolix of words, but he makes 
excellent reading. He was, of course, a pioneer in 
the experimental study of the nature of heat. His 
work is well illustrated in the Society records. At 
the turn of the century the chemical investigations 
of Humphry Davy introduced a brilliant period in 
British science, and these also are well recorded. 

The first quarter of the nineteenth century was 
not, however, a happy time for the Society. 
Internal dissensions and unchecked growth of 
membership, and the formation of societies which 
intended to take over special sections of the 
Society's work, until then unrestricted, all tended 
to reduce the value of the records and their 
interest. There were denunciations of the manage¬ 
ment and laments over the decline of science. Yet 
one of the greatest periods of scientific discovery 
had already begun, with Young, Fresnel, Davy and 
Faraday, But now the language began to be more 
difficult to the uninitiated. When the phenomena 
of electricity, magnetism, chemistry, light came to 
be studied in their mutual relations, the new world 
in which they figured was difficult of entry. This 
was not only because ideas were new and could 
only be represented with the aid of analogies, 
such as current, pole, capacity and the like, but 
also because new terms had to be invented to 
provide labels for conceptions which had never 
entered men’s minds before. What, for example, 
could such words as anode and cathode mean to 
the non-electrician ? So the ordinary reader is left 
behind, and the language of science becomes 
rapidly specialized. 

It is interesting to observe the care with which 
Faraday chose his terms. He was in the habit 
of consulting Whewell, the master of Trinity 
College, Cambridge; the correspondence is pre¬ 
served in Trinity College Library and in the Royal 


Institution. A letter in the possession of the 
Royal Institution reads as follows (Whewell is 
replying to Faraday): 

*\ . . I still think anode and cathode the best 
terms beyond comparison for the two electrodes. The 
terms which you mention in your last shew that you 
are come to the conviction that the essential thing 
is to express a difference and nothing more. This 
conviction is nearly correct, but I think one may 
say that it is very desirable in this ease to express 
an opposition , a contrariety, as well as a difference. 
The terms you suggest are objectionable in not doing 
this. They are also objectionable it appears to me, 
in putting forward too ostentatiously the arbitrary 
nature of the difference. To talk of Alphode and 
Betode would give some persons the idea that you 
thought it absurd to pursue the philosophy of the 
difference of the two results, and at any rate would 
be thought affected by some. Volt ode and Galvan ode 
labour no less under the disadvantage of being not 
only entirely, but ostentatiously arbitrary, with two 
additional disadvantages ; first that it trill be very 
difficult for anybody to recollect which is which: 
and next that I think you are not quite secure that 
further investigations may not point out some 
historical incongruity in this reference to Volta and 
Galvani. . . . 

“I am afraid of urging the claims of anion and 
cation though I should certainly take them if it 
were my business—that which goes to the anode and 
that which goes to the cathode appearing to me to be 
exactly what you want to say. To talk of the two as 
ions would sound a little harsh at first: it would 
soon be got over.” 

The selection of the terms anode and cathode 
were based on a suggestion made by Faraday. In 
order to obtain a description which he could 
remember, he supposed his electrolytic trough to 
be placed parallel to the equator, and the current 
in the trough to run in the direction in which a 
current would have to run round the earth in 
order to give to the earth its observed magnetism. 
This implied that the current ran from east to 
west. It came, therefore, from the sunrise and 
went to the sunset, and the terms anode and 
cathode were taken as describing the way of the 
sun in the morning and in the evening. 

Many groups of papers in the archives relate to 
work done for the Government, or for national 
enterprise, eclipse expeditions, biological and 
geodetic expeditions and so on. There is an 
interesting bundle of Sabine papers which have 
not yet been published. Sabine (1788-1883) was 
largely responsible for magnetic surveys in various 
parts of the world- Not a little of it is concerned 
with New England. There are letters from G. P. 
Bond, of Cambridge, the astronomical observer of 
the American Academy of Arts and Sciences, dis¬ 
cussing the magnetization of the earth ; from 
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I. M, Gillin, of the Observatory at Washington ; 
T.D. Graham, of Baltimore: A. 3> Baehe, belonging 
to the Coast Survey and so on. A letter from the 
secretary of the American Academy announces the 
appropriation (April 22, 1840) of 1,000 dollars for 
the purchase of instruments recommended by the 
Royal Society. 

I shall say nothing of records more recent. We 
are all familiar with the bold advance of modern 
science, and extracts from the archives relating 
thereto would be superfluous. Specialization con¬ 
tinuously increases. Papers become ever more 
complicated, each appealing only to a fraction of 
the scientific world and not at all to the general 
reader. The change from early times is very great 
indeed. It is inevitable and it implies success in 
experiment and deduction. But its effects are 
serious and must be examined carefully. 


Science and Society 

These extracts show, I think, that the archives 
furnish a rich commentary on the history of the 
period during which the Royal Society has been 
in existence. They show, too, that the Society 
has played no small part in the doings which that 
history records. The new spirit which gave rise to 
the Society demanded that action should be based 
upon experimental research, and however spas¬ 
modically the world as a whole has obeyed this 
new principle, however ignorant men of all kinds, 
rulers and ruled, have been of the working of the 
leaven, the change in the ordering of men’s 
activities has proceeded steadily and strongly. It 
has grown as the roots grow underground, pre¬ 
paring the life of the plant when the time comes 
for it tp flourish. That time is already here, if ve 
may judge by the extent to which natural know- 
0k fenow used in all that men do. 

WO observe the flower and the fruit that it 
As we know, we have reason both for 
fcdifor anxiety. We do see the happy 
j 'lifcltitt tfw better Acquaintance with Nature in a 
Son disease, in a richer life, in 
the exercise of talent, in a 
fj* the* ether hand, the problem 
of tfaf ewguuni ty is still far from 
i ago the American Association 
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the way is not clear. We know the strength of 
science, ve see that it has done great things, and 
are confident that its powers can be employed 
with greater and greater success as we give our 
whole minds to the problem that v e have to solve. 
Hov shall Tve ensure the right use of natural 
knowledge, give full play to its beneficence and 
prevent its abuse 2 You and we and, let us hope, 
all associations of scientific men the world over, 
are of one mind m this matter, and are glad of the 
strength that unity brings 

The very fact that we share this goodwill 
points to the road that we must take. The good¬ 
will that is based on our mutual understanding of 
what we are striving for is somehow to cover the 
world. I have not of course the presumption to 
say that science is by itself to leaven the whole. 
There are other incentives to co-operation; first 
and foremost stand the binding forces of pure 
religion. But the co-operation of the scientific 
workers is a new leaven, though it is not the first 
in the field. It is our own contribution which, if we 
can make, we must make or we fail in our duty to 
the world. I assume that we accept the duty. 

We can surely conclude, from what we learn in 
the accumulated accounts of their doings, that the 
learned societies have not been unmindful of this 
primary purpose. No doubt in the early days 
when men collected facts as matters of interest, 
the recitals to which they listened were to many 
of them a private benefit only. Yet there were 
always men of wider vision who saw also the future 
benefit to their country or the world in the 
ordering of natural knowledge. The archives of 
the Royal Society, into which I have dipped here 
and there in order to provide illustrations of my 
argument, show the continuous endeavour of a 
body of men of science to be of help to their 
fellowmen. They may not have been always 
conscious of such an effort; in any co m munity 
you may find some who are purely selfish. But 
as a body of men, vivified by those who had in 
them most of the right spirit, they have played a 
great part and I believe firmly a beneficent one. 

We cannot but ask ourselves whether it is 
possible to say that such and such actions and dis¬ 
positions of societies like yours and ours have 
been the dispensers of good, while others are to 
be set on the opposite side. Some results derived 
from science are good: some already are bad. 
Are these antitheses related to similar opposites in 
our work as scientists 1 

Most thinkers now agree that we are not 
responsible for the uses that are made of the 
knowledge we find. We cannot control the strong 
passions that seize upon discoveries for selfish 
purposes. The work of discovery goes on and no 
one oan stop it, nob even ourselves. The constant 
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demand for knowledge that is required for the 
solution of problems in health, in industry, in 
every human activity is so insistent that knowledge 
increases continuously and rapidly ; and even if 
there were not this practical urge, there would be 
the never-failing curiosity to know more. We 
must therefore accept the position ; we all seek 
for an understanding of how to make the best of 
it. 

Exposition of Scientific Research 

I have referred already to the addresses given 
recently by Dr. Birkhoff and Sir Richard Gregory. 
They illustrate a movement which gathers strength. 
It is based on an anxious determination to find out 
how the new situation is to be gauged and treated, 
and in particular, what the scientist may do. 
There is so much inquiry to be made before an 
answer can be given to this general question that 
it would be wrong to anticipate a conclusion. We 
can only remind ourselves of a few obvious lines 
of action, which we take in the expectation that 
the less obvious will become clear. 

There is the great question of right exposition. 
It may be that there are some who would even 
now disclaim any duty of scientific men in this 
respect; and certainly there were many who 
would have done so in the past. If, however, we 
suppose that natural knowledge and the power 
which it gives are a common possession of mankind, 
we ought to make sure that what is found is 
understood. We cannot compel men to make use 
of science in the right way, but the chance that 
good use will be made is in a curious way dependent 
on the ease with which it is stated. If its expression 
is in forbidding terms, the man who sees no direct 
# benefit from the effort of facing a difficult under¬ 
standing leaves it alone. On the other hand, the 
man who is engaged in a fight against his fellows, 
whether in business or in war, grasps at any 
advantage that knowledge gives him, if he becomes 
aware of it; and of late years such men have seen 
the advantage, whence comes much of our present 
perplexity. The world is horrified by the develop¬ 
ment of frightful engines of war. It observes, too. 
that a technical invention, based it may be on 
some new scientific discovery, may throw great 
industries out of gear and bring misery upon 
employers and employed. These are obvious evils, 
and it is not surprising that the proper desire to 
increase knowledge is supposed to be associated 
with a tendency, even a desire, to make ill use of 
that knowledge. Also those men of goodwill who 
are acquainted with scientific aims and achieve' 
meats have their own peculiar distress, because 
they know how little is done for the general good, 
compared to what could be done. 


Exposition, therefore, becomes one of our chief 
concerns. It must be mated necessarily with the 
understanding that appropriate education can 
provide. We desire that all men, and especially 
men of goodwill, and especially also men of good 
education who are the natural leaders, should be 
aware of what science is doing and can do. A 
certain surviving distrust based on past mis¬ 
apprehensions has to be cleared away and replaced 
by co-operation, 

I was standing once on the platform of a little 
up-country railway station in Australia, with 
others who had come to share the mild excitement 
of the arrival of the infrequent train. There was 
bustle when the train was ready to start, flag- 
waving, bell-iinging and cries to stand back. The 
engine whistled loudly—and went off by itself: the 
coupling with the train had been forgotten. There 
was a moment’s pause, and then a shout of 
laughter while the shame-faced officials set out 
to repair their mistake. 

There is something like that in what is taking 
place to-day. Scientific workers are so preoccupied 
with their business of research—naturally so—and 
in their researches have gone so far. that the 
world has no clear knowledge of the positions that 
have been reached. We have to see to the coupling 
and take the world with us. It may seem un¬ 
gracious to make a statement of this kind when so 
much is already being done to popularize scientific 
knowledge. Yet it is to be observed that much of 
the science which is absorbed by the people lies on 
planes of lower value. Some that is intended for 
popular enlightenment is of that kind which seeks 
to dazzle by the recital of huge numbers. We 
must, of course, learn how narrow is our knowledge 
if we limit it to the consideration of spaces of about 
the same magnitude as our own bodies, or of times 
comparable with our own length of days. But that 
is a lesson in humility; the mere staring at big 
figures is childish if there is nothing more. 

There are scientific writings which tend to be 
mystical and need very careful reading, lest they 
seem to contain a meaning when in fact they do 
not. Some of the terms used to describe scientific 
observations are drawn from the general vocabu¬ 
lary, such as wave, vibration, ray, ether and so 
forth, and are defined or re-defined for the specific 
purpose. If they are allowed to carry at the same 
time any unrestricted meaning that can be given 
to them in ordinary usage, an argument which 
includes them gets out of control and leads to 
danger. 

The Spirit of Research 

The observations of natural science, though 
they have now passed far beyond the range of the 
unaided senses, have not left the plane in which 
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ayes and ears are accustomed guides. Neither they 
themselves not any combination of them rise to a 
higher plane ; that is reserved for conduct, which, 
however, must take account of them. 

The understanding of science that should be 
general to all men is of a simpler kind It rests on 
a knowledge of the elementary la^s of Nature, so 
far as we can ascertain them, and an appreciation 
of their continuous influence upon our lives It 
leads to an awareness of the general position, 
though not necessarily a detailed acquaintance 
with it. It couples us all together in the desire to 
learn from Nature. We enrich our own lives, and 
we learn how to enrich the lives of our neighbours ; 
but the great happiness lies in the discovery that 
there is a world in which we can all work together 
for the common good, in which there is endless 
work to be done, and an unselfish purpose can lead 
us from strength to strength. 

Herein lies the finest work of science. Even the 
relief from pain and disability, the increase both in 
quality and in quantity of the fruits of the earth, 
the betterment of all the conditions of life, are not 
the end; there is something higher. It is the 
mutual service that is rendered when these things 
are fought for, and the happiness of mutual trust 
and reliance, and the last great act of virtue, that 
is to say, the sacrifice of self To quote from Dr. 
BirkhofFs address : k T would state a fundamental 
truth about the social level which in some sense is 
the highest level of all [ranking, that is to say, 
above four other levels which he described, mathe¬ 
matical, physical, biological, psychological] : the 
tra ns cendent importance of love and goodwill 
in all human relationships is shown by their mighty 
beneficent effect upon the individual and upon 
society/ 5 

Collectively and individually, men of science 
havo done great tilings. Yet their achievements 
have value of one kind, and the spirit in which 
they worked has value of another kind ; and the 
tabt$r value is for more to be desired than the 
former. We may truly say of some of our greatest 
max of edence that the worid has gained more 
tbdr fives than from their discoveries, and 
so even if thear influence on the world is 
to that which the world has been able to 
50w*r discoveries m*de them famous, but 
are better known than their 


discoveries Faraday’s reverence for truth and 
unselfish devotion to its acquisition have a higher 
value than the laws which he established. We 
gladly admit our debt to Pasteur and to the Curies, 
and yet the inspiration which we draw from their 
lives is even better than the results of their work. 
The world admires Franklin for his discoveries in 
electricity, yet it respects him more for his wisdom. 
I might prolong the list, but everyone can do that 
for himself. In brief, the spirit in which knowledge 
is sought and the manner in which it us used" 
are more important, more real, than knowledge 
itself. 

The records of scientific discovery, of the de¬ 
velopment of the fields of experiment which began 
three hundred years ago, have shown the growing 
power of science. The extent of their power is 
to-day a chief concern ; we must, as so many are 
now trying to do, give anxious thought to its 
exercise. The power is not actually in the hands 
of the scientist, though he is deeply interested in 
its future because he has been, and is, the occasion 
of its existence. It may fairly be inferred from 
experience that the scientist himself will never be 
a tyrant. His work does not rouse in him the 
desire to dominate, but rather to assist. Love of 
accuracy, patience, perseverance, self-denial have 
been common qualities and necessarily so. These 
have a place in the general esteem, and therefore 
have their effect. Most of all the world respects 
the devotion to service that has so often been 
found ; the warm love of their fellows which has 
inspired so many to give themselves and their 
labour without counting the return. We must 
hope that such a spirit will continue in ourselves, 
whether as individuals or as societies. 

The problems of society, and in particular those 
into which natural knowledge enters so powerfully, 
will long demand a patient examination. But 
whatever may be the tactics that are developed in 
the end, it is certain that the satisfactory solution 
will be based upon moral influence. It is for us, 
as scientific workers, to supply the natural know¬ 
ledge and help in its application ; but that is not 
the complete account of what we have to do. Our 
effectiveness will depend, as is shown by all human 
history, including our own limited experience, 
upon the devotion, wisdom and goodwill which 
we bring to our task. 
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prospect of successful organization. The co-operation 
of the French Government has been secured, and that 
of the Dutch Government is expected. The executive 
committee of the Exhibition is under the chairman¬ 
ship of Sir Edwin L. Lutyens, and Sir John Marshall 
and Sir Richard Winstedt are vice-chairmen. The 
assistance of experts in the great museums containing 
Indian collections has been promised. 

The Night Sky in July 

AstronomicA ii twilight (the sun not greater than 
18° below the horizon) lasts all night in the latitude 
of London until July 21. The moon is full on July 1 
at 16-3h. and again on July 31 at 6*6h.; it is new 
on July 16 at 21h. Mars is in conjunction with the 
moon on July 3, Jupiter on July 9, Saturn on July 
11, Mercury on July 18, and Mars again on July 30. 
Mercury is at greatest elongation (27° E.) on July 13, 
and may he visible in the evening twilight up to 
about July 10. Mars and Jupiter both rise in the 
late evening. Venus continues as a morning star, 
rising at 2h. 50m. in mid-July. On July 23 Mars is 
in opposition and near its greatest apparent bright¬ 
ness, —2’6m., which is brighter than Jupiter is at 
any time. At this opposition, the diameter of the 
disk of Mars subtends 24'. The least distance 
separating Mars from the earth on July 27 is just 
over 36 millions of miles. On July 17 between 4h. 
12m. and 5h. Om., Jupiter will appear without its 
four bright satellites. Satellites U, ITT and IV will 
disappear by being eclipsed by the parent body 
between 2h. and 3h., and Satellite I begins to transit 
the disk of the planet at 4h. 12m. At 5*0h., Satellite 
IV will re-appear from eclipse. The next occasion 
when a similar phenomenon will occur is on July 10, 
1942. The ring system of Saturn is now well opened, 
the diameter of the minor axis of the outer ellipse of 
the outer ring being about 11'. Neptune, in the 
constellation Leo, makes a close approach on July 30 
to the star B.D. 4-4° 2492, magnitude 8*7; the 
minimum distance between planet and star will be 
about 20'. Amongst the meteor showers due with 
their maximum late in this month are the Sagittids 
and the $ Aquarids. 

Announcements 

The Council of the Institution of Civil Engineers 
has awarded a Charles Hawksley Prize of £150 for 
1939 to Donald Henry May, of Clapton, London, for 
his design of a grain-silo. Arthur James Francis has 
been “honourably mentioned’*, and a grant of £50 
has been awarded to him for his design of a steel 
highway bridge. 

On the recent occasion of the 150th anniversary 
of Schiller’s inaugural lecture at the University of 
Jena, the Society of Medicine and Natural History of 
Jena presented the anatomist. Prof. R. Spanner, with 
the bronze memorial medal in recognition of his out¬ 
standing work on anatomy, and especially his 
researches on arterio-venous anastomoses. 

A committee has been formed to celebrate the 
quatercentenary of the death of Paracelsus; it Is 


under the presidency of Prof. Laignel Lavastine of 
Paris, with the collaboration of Comil, dean of the 
Marseilles medical faculty, Abel Rey of the Sorbonne, 
Garraux, president of the Swiss Medical Federation, 
Cawadias of London, Verzar, dean of the medical 
faculty of Basel, and Anderes, dean of the medical 
faculty of Zurich. 

Applications for grants from the Permanent 
Science Fund of the American Academy of Arts and 
Sciences are invited for consideration by October 1, 
1939. Applications should be made on special forms 
furnished by the Committee. Further information 
can be obtained from the chairman of the Committee 
on the Permanent Science Fund, Prof. John W. M. 
Bunker, Massachusetts Institute of Technology. 
Cambridge, Mass. 

A studentship, established in memory of Edward 
Teshmaker Busk, who in 1914 lost his life while 
flying an experimental aeroplane, will be awarded 
in July. The studentship is of the value of about 
£150, tenable for one year from October 1 ; but a 
student may be re-appointed on the same terms for 
a second year. It is open to any man. or woman 
being a British subject and of British descent who 
has not attained the age of twenty-five years on 
October 1. The object of the studentship is to enable 
the holder to engage in research, or preparation for 
research in aeronautics. Further information can be 
obtained from Prof. B. Melvill Jones, Engineering 
Laboratory, Cambridge. 

The Twelfth International Congress of Psychology 
will be held in Edinburgh during July 22-27, 1940. 
Further information can be obtained from Prof. 
Godfrey Thomson, Moray House, Edinburgh 8. 

In September of this year—most probably during 
the second fortnight of the month—Messrs. Carl Zeiss, 
Jena, will hold the fourth technical-scientific course 
of lectures on spectrum analysis, photometry, micro¬ 
scopy and fine measuring. During the principal 
lectures, new results of practical value concerning 
modem material-testing and fine measuring will 
be dealt with. Sufficient time will be reserved in 
the form of informal discussion for purely scientific 
research, and short lectures will also be delivered. 
This year ample opportunity will be provided for 
practiced work with the instruments under the 
guidance of experts. Further information can be 
obtained from Messrs. Carl Zeiss, Dept. ZWA, Jena, 
Germany. 

A fibst supplement, covering the years 1935-36, 
has been issued to the catalogue of foreign books in 
the Tokyo Imperial University library. The catalogue 
is arranged in ten sections covering general and 
miscellaneous; philosophy, religion, education; 
languages, literature, fine arts; history, biography, 
geography ; law and politics ; economics, commerce, 
public finance, statistics, social sciences; science; 
engineering, industries, army and navy; medicine 
and agriculture. Each section consists of an author 
index and an alphabetical list of periodicals. 
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LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return , or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. Xo notice is taken of anonymous communications. 

Notes on points in some op this week’s letters appear on p. 37. 

Correspondents are inv ited to attach stattuar summaries to their communications. 


Instability of the Mesotron and the Gravitational 
Constant 

The recent discovery that the mesotron ib unstable 
in free space introduces into physics a new dimen¬ 
sional constant, the mean life t 0 of a mesotron at 
rest, of magnitude about 2*5 > 10~* sec. It is con¬ 
venient to consider not t 0 but the related funda¬ 
mental length L 0 = ct 0 = 7*5 x 1G 4 cm. This 
length is very much longer than any of the lengths, 
ranging from lO* 1 * cm. to 10 -8 cm., which can be 
formed out of the constants e, ft, c and the various 
fundamental atomic masses. Thus, without using 
large powers of the non-dimensional atomic ratios 
(for example, ftcje* 4= 137), it is not possible to express 
L 9 in terms of these constants alone. 

If L* is to be related to the other natural constants, 
it is clearly necessary to include the gravitational 
constant Q. When this is done, the following ex¬ 
pression gives at once the right order of magnitude : 




( 1 ) 


where R % = e*/pc* and is the ‘classical* radius of a 
mesotron of mass p, and w = \iO l11 is its ‘gravita¬ 
tional charge’. The use of w instead of Q is advan¬ 
tageous, since it brings the gravitational forces 
Gp^fr 1 into the same form as the electrostatic forces 
**!rK 

Since ji == 170 m, where m is the mass of an 
electron, 4= 1*6 X IQ -35 cm., and, since fox a 
mesotron e/y>4= 1*2 x 10 1 *, the right-hand side of (1) 
gives 2 x 1G 4 cm., in rough agreement with the 
observed value of L % . Another possible form of (I) is, 
of course* (r f /137) {efw) t where r t is the ‘classical’ 
radios of an electron. 

It would be attractive to conclude from this result 
that perhaps the decay of the mesotron may provide 
a link between atomic and gravitational phenomena. 
*£bfer tmphgB, on Yukawa’s theory, that there must 
iw be & oqpuexion between gravitation and p~deoay. 

m fear bm been said of the neutrino, into 
f an electron, a mesotron is sup- 
tf a neutrino has a finite rest mass 
wrfTO bean brought into the calculation, 
r wfcre of the right magnitude, there 

lie Un T p Ooeea&y tq introduce C?. 'Bar example, 
^ ; XO- 3 *, L % can be expressed simply as 

b 1 of (1), we have ft/y^o ~ 

mh arpeeibed aa ahowW that the 

aa well as the hfe-time of the 

: w W VKimJBM J an oMnlr J-HL 
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free space, but may depend on the local conditions, 
for example, on the local gravitational, electric or 
magnetic potentials. 

P. M. S. Blackett. 

Physical Laboratories, 

The University, 

Manchester. 

June 20. 


Reaction between Hydrogen and Oxygen Sensitized 
by Nitrogen Peroxide 

Nitrogen peroxide exerts a powerful catalytic 
effect on the combustion of hydrogen 1 ; small quan¬ 
tities may depress the ignition temperature by so 
much as 200° C. (for example, addition of 0-09 mm. 
NO a lowered the ignition temperature of 100 mm. H* 
4- 50 mm. Oj in a porcelain vessel from 580° to 
370° C.). At any particular temperature the sensitized 
ignition is confined between readily reproducible, 
narrow limits of concentration of nitrogen peroxide 
outside which a slow catalysed reaction occurs. It 
was further shown 8 , in this laboratory, that a simple 
correlation exists between the mduction period found 
to precede the onset of both the slow reaction and 
the ignition, and the catalytic effect of the nitrogen 
peroxide on the slow reaction and the ignition. The 
results were interpreted by assigning to nitrogen 
peroxide the dual role of stimulation of chain branch¬ 
ing, and inhibition by the direct termination of 
chains. This stimulation of branching may be 
visualized if we suppose that the nitrogen peroxide, 
by participation in a collision with some highly 
energized link of the chain, is dissociated and gives 
rise to an oxygen atom. 

The feet that induction periods precede the slow 
reaction as well as the ignition, and that the plot 
of induction period against concentration of nitrogen 
peroxide shows no discontinuity aa the ignition points 
are passed, shows that even in the region or slow 
reaction the system possesses a positive ‘net branching 
factor <p\ This positive value of cp leads to an ex¬ 
ponential increase of the number of centres with time, 
and at the end of the induction period, when their 
number increases very rapidly, these become in¬ 
creasingly subject to removal by recombination in 
three-body collisions, a process which depends on 
the square of the concentration of centres. Through 
the interplay of branching and self-neutralization, 
the number of centres and hence the reaction rate, 
thus tend to potential equilibrium values. It was 
concluded* that ignition only occurs when some 
critical vohfrne element becomes self-heating; a 
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Additional evidence for this point of view is now 
provided by the study of the effect of pressure of 
reactants and foreign ga^es on the induction period 
and ignition limits. 

(а) Foreign gases. Addition of foreign gas to an 
explodable mixture of hydrogen, oxygen and nitrogen 
peroxide of constant composition, progressively 
lengthens the induction period and eventually con¬ 
verts the ignition into a slow reaction. For four 
foreign gases the relative amounts necessary to 
quench ignition are : 

A : N a : He : CO a : : 6 : 3*6 : 3 : 1. 

The order of effectiveness in lengthening the induction 
periods is the reverse of this. These results are 
explained if the foreign gas can alter the net branching 
factor 9 by deactivation of energized chain centres, 
which would otherwise lead to branching by collision 
with nitrogen peroxide molecules. Further analysis 
of the results indicates that, in the case of helium, 
the high thermal conductivity may also enter as a 
major factor determining the ignition condition. 

( б ) Pressure of reactants. At a given temperature, 
increase in the pressure of reactants causes the upper 
limit to rise to a maximum and then to fall; whilst 
the lower limit, though less dependent on pressure, 



100 300 500 700 

Pressure of 2H*-rO, (ram. Hg) 


falls to a minimum and then rises. The accompanying 
diagram shows the effect of pressure on the limits 
in a pyrex vessel of internal diameter 7-0 mm, at 
364° C. This result is readily interpreted on the 
thermal theory. The fact that increase of pressure 
progressively shortens the induction periods to an 
almost constant low value, indicates that the ex- 
plodability of the mixture as measured by the net 
branching factor progressively increases to an almost 
constant value. To this cause must be attributed 
the Initial widening of the explosion region. At 
higher pressures, however, the increased probability 
of recombination of centres in three-body collisions 
decreases the equilibrium reaction rate and causes 
the explosion region to shrink. 

A more complete account of these and related 
experiments, together with a quantitative develop¬ 
ment of the theory, will be published elsewhere. 

R. G. W. Nourish. 

F. S. Daestton. 

Chemical Laboratory, 

The University, 

Cambridge. 

Hay 30. 

1 Thompson, H. W., and Hinhlielwood, (X N., Proc. Roy. Soc A, 
124,219 (1929). Norrish, R. G. W., and Griffiths, J. G. A., Pro* 

Roy. Soc. f A, 189, 147 <1933). 

1 Eooid, S. G., and Nonfch, R. G. W., Proc. Boy. Soc. t A, 1S2, 196 
(1936). 
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Reflection of Medium and Short Radio Waves in 
the Troposphere 

The discovery that radio waves could be reflected 
in the troposphere was announced by us 1 and imme¬ 
diately corroborated by Watson Watt and his co- 
workers 2 . Since that time, many observations ha\e 
been made upon both long and short waves and the 
diffraction theory of G. X. Watson 3 has been simplified 
for numerical calculation. The calculations show that 
diffraction alone will not account for the intensity of 
the received signal. It was then thought by some 
experimenters that refraction due to changing air 
densities might be responsible for most of the bending 
in the troposphere. However, Englund and his 
associates* have clearly shown that the waves (in 
their case less than 5 metres in length) are reflected 
from the boundaries of different air masses. 

We have been examining the tropospheric re¬ 
flections of medium and short waves (1,614-17,310 kc.) 
at vertical incidence for almost four years, and our 
observations are in complete agreement with Eng¬ 
land’s theory for short waves. For example, whenever 
a cold high-pressure area comes in from the north¬ 
west, the measured height of the C region falls, rising 
again as the high is succeeded by a low-pressure area 
from the same direction. 

In order more fully to confirm our theory that the 
medium and short waves could be reflected vertically 
from the interface between two different air masses, 
we have sent up an aeroplane which took readings 
on the air temperatures at different heights directly 
over the radio station, while we were measuring the 
heights of the reflecting layers by means of the radio 
pulse. Several flights have been made with the 
following results: 

Height of tempera- 
Helght of C region tore inversion by 
Flight Date by radio pulse aeroplane above sea- 

above sea-level (km.) level (km.) 

1 Dee. 22,1938 1*4 1*2 

2 Dee. 28, 1038 1-09 1-04 

8 Jan. 2,1939 reflections reflections 

4 Jan. 5,1939 1*52-1-9 1-5 turbulent air 

5 Jan. 6,1939 1-14-1 -291 two re- 1-16 discontinuity 

1 *50-1*63/flections 1 *56 sharp Inversion 

6 April 22,1989 l*45~l*75\two re- l-4-l*65\tuxbutent 

2*3-2*6 /flections 2*1 fair 

This is the first direct comparison between the two 
methods- The agreement is nearly perfect. The 
aeroplane was furnished by Dr. L. S. Adams, president 
of the Tri-State Aviation Corporation. 

Using two transmitting sites simultaneously, we 
have measured the same reflection heights over 
various base-lines in different directions. Frequencies 
between 1,614 kc. 'sec, and 17,310 kc./sec. failed to 
show any marked differences in the heights of the 
reflecting regions. The strength of the reflected waves 
decreased at the higher frequencies. During the past 
three years, all the stronger reflections have come from 
regions between 0*5 km. and 2*5 km. above our 
altitude of 0*29 km. 

R. C. Colwell. 

A. W. Friend. 

Department of Physics, 

West Virginia University. 

May 15. 

* Nature, 187, 782 (May 9, 1936). 

*WatBtm Watt, R. A* oi., Natube, 187, S66 (May 23, 1986). 

* Wataon, G. N., Proc. Roy. Soc., A, 95, 546 (1919). 

* Enghmd, 0. R., Crawford, A. B., and Mumford, W. W n BeU Sy$L 

317, 489 (Ootobar 1938). 
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Potentials at Oil-Water Interfaces 


"When a -water-immiscible phase, called an oil, 
separates two aqueous phases, there is in general a 
potential difference between the aqueous phases. 
Since this potential difference is much greater than 
those found when electrolytes diffuse freely in water, 
it has been assumed that diffusion in the oil cannot 
account for the observed potentials 1 . Bauer* at one 
time, and more recently Ehrensvard and Sill6n 3 , 
suggested that these potential differences are caused 
by adsorption at the interfaces. Craxford, Gatty and 
Rothschild 4 pointed out that adsorption as such can 
only influence potential under two conditions, 
namely, if the interface is a perfect insulator or if 
adsorption influences the rate of diffusion of ions 
across the interface. Unless the interfacial mono- 
layers have a resistance to anions or cations com¬ 
parable with the bulk phases, it can be shown that 
they cannot affect the potential when a steady state 
has been attained. 


I have measured the potential difference between 
a hanging drop and a sessile drop of water in oils 
lighter than water in such a way that the thickness 
of the oil between the interfaces could be varied. 
Albumin attached to a moist glass fibre can be 
passed through the oil and spread at either interface. 
When both interfaces are protected by albumin fil ms, 
they can be pressed together so that only a thin 
‘soap bubble 1 of oil remains between. 

There is a quick change of potential when albumin 
is spread at an oil-water interface, so that the water 
becomes negative with respect to the ofi* This 
potential difference decays to zero at a rate that 
increases with increasing conductivity of the oil. 
With oils of specific resistance of 10* ohms, the half- 
life is about 10 minutes, at 10* ohms only a few 
seconds. Sweeping with a brass barrier in the usual 
way produces similar time potential curves even if 
the interface is originally quite clean. 

At the oil-water interface, the oil molecules can be 
regarded as forming an oriented monolayer with their 
polar groups in the water. As a consequence of this 
sheet of oriented dipoles, charge separation across 
the interface will build up diffuse double layers in 
both phases, so that at equilibrium there will be no 
potential difference across the system. If the diffuse 
double layer is disturbed, either by changing the 
dipole fields or by sweeping with a barrier, time will 
be required to re-establish equilibrium in the two 
phases. Since a spreading film drags with it quite 
think layers of water*, and presumably oil, the 
pote nti a ls observed after spreading a protein film may 
he due largely to mechanical disturbance of the double 

$3|e additi o n of electrolytes to one of the aqueous 
wiJBL produce diffusion potentials if one of the 
ipora soluble in the oil, Methylene blue 
sodium eotinate both produce high 
" ^ Opposite sign as if the dye ions were 
the oil ahead of the Cl~ or Ka+ ions, 
titafepte as the oil, eosin can be seen 
<he oil and the potential falls in a few 
resistant oSs these potentials fall 
blue chloride in 0*01 molar 
ega fes t octyl alcohol maintained 
of more than TO mv. for 24 hours. 

have ulo efifeot tm these 
fftwn dropeprot**rt^ 

Oil 
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there is insuffi cient resistance in the thin oil phase ^ 
to maintain a concentration gradient of appreciable 
magnitude in the oil. With octyl alcohol it is some¬ 
times possible to separate the drops and regain the 
diffusion potential. With butyl acetate the film s 
stick together to form a stable triple layer that 
prevents convection but has little or no effect on 
diffusion or potentials and has a resistance of less 
than 0*5 ohm cm*. 

The above considerations throw doubt on any 
explanations of steady bio-electric potentials based on 
interfacial potentials or diffusion potentials across 
thin oil films. However, since some monolayers can 
retard the evaporation of water, it is possible that"* 
monolayers may exist that can influence oil-water 
potentials by virtue of their low ionic permeability. 

A full account of these experiments with further 
theoretical treatment will be published elsewhere. 

B. B. Deast. 

Department of Colloid Science, 

Cambridge. 

1 Michaelia, L., “Hydrogen Ion Concentration”, 192 (1926). 

* Bauer, Z . phyt. Ohm 92,81 (1916). See Adam, K., “The Physics 

and Chemistry of Surfaces”, 361 (1938). 

» Ehrensyftrd, 6k, and SU14n, L. Gk, Hatttrb, 141, 788 (1938). 

* Craxford, S. Gatty, O., and Bothsohfld, Natubb, 14,1098 (1938). 

* Schnlman, J. H., and Teorell, T., Tram. Faraday Soc. t 34, 1337 

(1938). 


, Adjustment of Electrical Units 

The international body responsible for the alloca¬ 
tion of values to electrical units, the General Con¬ 
ference of Weights and Measures, decided at its last 
meeting, in 1933, to change at some future date the 
long-accepted value of the ohm ; no more regrettable 
decision could have been taken. 

Recent measurements show that the ohm is 5 
parts in 10,000 greater, and the ampere 1*5 parts in 
10,000 less, than the values originally aimed at for 
them. As a result, the watt measured electrically is 
about 2 parts in 10,000 greater than the watt derived 
from the metre, kilogram and second. Physicists 
and electrical engineers agree almost unanimously 
that, for practical reasons, the electric standards 
ought to be adjusted so as to secure equality of the 
‘eleotrica! watt and the ‘mechanical 1 watt. 

But adjustment can be effected in several ways. 
The method contemplated by the General Con¬ 
ference of Weights and Measures is to reduce the 
volt by 3*5 parts in 10,000 and the ohm by 5 parts 
in 10,000. The change in the volt would cause no 
serious difficulty, but the change in the ohm entails 
re-engraving practically all resistance boxes, for all 
precision resistance boxes claim an accuracy superior 
to 5 parts in 100,000. 

There is no doubt whatever that if an adjustment 
so large as 5 parte in 10,000 were made, the great 
standardizing laboratories, universities, scientific 
institutions, etc., would desire to possess standards 
in agreement with the new value of the ohm. The 
replacement of existing apparatus, much of which is 
all the more valuable for having been under observa¬ 
tion for many years, would be extremely wasteful. 
It is also entirely unnecessary, for adjustment of the 
watt can be effected by keeping the ohm as it is at 
present, and reducing the ampere and the volt by 
1 part in 1Q,000, asjpointed out by G. Giorgi 1 , G. A. 
Campbell* and others. 

* Ab the alteration of the ohm has not yet been 
eajp$becl,lt& to be hoped that the General Conference 
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will not lack courage to examine, in the light 
of fresh facts and new arguments, a question in 
which there is a considerable body of opinion opposed 
to its earlier decision, 

P. Yigoubeux. 

H.M.S. Osprey, 

Portland. 

1 Glorgi, G,, “Memorandum on the M.K.S. System of Practical Units** 
(Central Office, International Electrotechnical Commission, 
London, 1034). 

1 Campbell, G. A., “A Definitive System of Units**, Bull. Nat. Research 
Council, No. 93, p. 48 (1933). 


Acoustic Properties of Mud Bricks 

Following up our tests of the thermal properties 
of mud bricks 1 , we have investigated their acoustic 
properties by reverberation methods for sound 
absorption, and by direct methods for sound insu¬ 
lation. 

The sound insulation of a 9-inch mud brick wall 
(uncracked) is determined by the weight per sq. foot, 
as is known for many other materials. Cracking 
commenced as drying proceeded, accompanied by a 
marked fall in the sound insulation. 

The sound absorption of an irregular mud brick 
surface is very considerably greater than the same 
wall finished with a smooth mud surface. The 
measurements explain the short times of reverbera¬ 
tion in mud brick rooms. 

The results are as follows : 


Sound absorption (O.W.U.) Sound insulation in decibels. 


Fre¬ 





* 



quency 
of sound 

Irregular 

surface 

Smooth 

surface 

1 hr. 

1 day 

Age of wall 

3 days 9 days 30 days 

260 

0*32 

0*10 

46*6 

46*6 

39*0 

31 

31 

600 

0*48 

0*18 

63-9 

49*9 

42*2 

35 

S3 

1000 

0*66 

0*19 

644 

55*3 

50*5 

40 

40 

2000 

0-55 

0*18 

— 

— 

— 

— 



The bricks were composed of 97*5 per cent mud 
and 2*5 per cent straw by weight. 

F. H. Constable. 

Acoustics Laboratory, M. K. Matt as. 

Egyptian University, 

Giza. 

May 29. 

Nature, 142, 837 (1938). 


Spring Development of the Gonads of the Starling 
(Sturnns v, vulgaris L*) 

In 1937 1 and 1938* Rowan reported some interest¬ 
ing differences in the state of the gonads of the 
starling in winter. The gonads of birds obtained in 
London were considerably larger than those of birds 
obtained from flocks frequenting a roost in the 
country, and this was interpreted as indicating that 
the noise of traffic, by causing the birds to be restless 
throughout the night, had induced a precocious de¬ 
velopment of the reproductive systems. Bissonnetre 8 , 
however, failed to obtain this result experimentally. 

It is known that the winter starling population of 
the British Isles is derived from two main sources. 
The results of bird marking have shown that the 
majority of British breeding birds remain in the 
country throughout the winter, whilst their numbers 
are greatly augmented in autumn by flocks of starlings 
coming from the Continental countries bordering the 
Baltic and the North Sea. These immigrants, which 
leave Britain again in March, congregate at night in 
roosts which contain tens of thousands of birds. It 


is possible, therefore, that the starlings taken by 
Rowan in London were British, whereas those taken 
in the country were Continental. 

With this alternative explanation in mind, starlings 
were obtained between March 11 and March 21 from 
a quiet residential district two miles from the centre 
of Leeds. In this area the birds roost, for example, 
under the eaves of houses, where they are not subject 
to any disturbances from traffic during the night. 
No increase in their numbers can be noted during 
winter, and the extremely dirty condition of their 
feathers is additional evidence that they are town 
birds. These birds proved difficult to obtain, but, of 
the six examined, the three males were in full breeding 
condition. They had large white testes (see accom¬ 
panying reproduction. No. 4) and their seminal 
vesicles contained spermatozoa. The ovaries of the 
females were small (No. 5), and afterwards it was 
found that this sex does not come into full breeding 
condition until the middle of April. 


1 o fl 



4 5 


Gonads op stablings. Natural size. 

For comparison with these birds, which were 
almost certainly British, starlings were also obtained 
from a roost which had been established during the 
previous autumn in a small plantation near Bearosley 
Beacon in Wharfedale. Estimations, supported by 
photographic evidence, showed that about ten 
thousand birds occupied the roost each night, and it 
is probable that the great majority of these were of 
Continental origin. Between March 7 and March 14, 
thirty-one birds were obtained in the plantation, and, 
with one exception, these were sexually undeveloped. 
In the fifteen males, the testes (No. 1) were small and 
dark grey in colour, and microscopic examination 
showed that they were completely quiescent. The 
vasa deferentia and seminal vesicles were small and 
embedded in fat. In the females, the ovaries (No. 3) 
were slightly smaller than those of the town birds, 
and only minute eggs were present. The oviducts 
were very slender. These birds were therefore in a 
similar state to those obtained from the country by 
Rowan in February 1937. 

One male bird, however, obtained in the roost on 
March 9, was entirely different. The testes (No, 2) 
were almost fully mature, each being large and white 
in appearance, and the seminal vesicles were corre¬ 
spondingly well developed. Although obtained in the 
open country, this bird was in the same condition 
as those in the Leeds suburb, and it therefore appeared 
possible that a number of local starlings were present 
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among the thousands of immigrants occupying the 
roost. This was finally proved when all the Conti¬ 
nental birds suddenly left on March 15. A small 
residual population of about a thousand starlings 
remained to roost in the plantation each night, and, 
at the time of writing (May 13), they are still con¬ 
tinuing to do so. These birds were clearly local, and 
they were discovered to come from a small area of 
some five square miles immediately adjacent to the 
roost. Fifteen specimens were obtained between 
March 22 and 25, and the seven males proved to be 
uniformly similar to that one male bird obtained in 
the roost on March 

Although the separation of British and Continental 
starlings depends on circumstantial evidence, it 
nevertheless appears probable that a difference exists 
between the times of onset of sexual activity in these 
two types of birds. The onset of maturation in the 
starling is almost certainly conditioned by the increase 
of daily light in the early months of the year, and it 
would appear that these two types of birds possess 
different reactions to the same environmental 
changes. The British birds react early and do not 
migrate. The Continental birds react more slowly 
and migrate before reaching their full sexual develop¬ 
ment. 

Morphologically, the two types of starling have not 
been separated, but, if these results are substantiated, 
it is apparent that they should be treated as distinct 
physiological races, 

W. S. Bttixotjgh. 

R. Cabbick. 

University of Leeds. 

May 13. 

Roma. W„ “RffecfeB of Traffic Disturbance and Night Illumination 
OttLondon Surfings”, XATUKB, 189, 648 (1937). 

*Bowml W- ‘"London Starlings and Seasonal Reproduction in 
RSrds*\ Pkxj. ZooL &w., A/lOe, 61 (1938). 

* Bfawnmette, T. H., "Studies on the Sexual Cycle in Birds, IV" 
J. Exp. Zoo?,, 58, 281 <1931). 


Formation and Breakdown of Glycogen in the Live 
Pam as and Baranowski 1 have shown that glycogen 
undergoes a special kind of breakdown in muscle to 
heaceeemonophosphate. The authors term this 
phocphoixJtysiB of glycogen: 

4* nJ0[*PO 4 » Ti.Cfft.PO jH*. 


Oeten, Guthke and Tersz&kowec* identified the pro- 
(hwt fcaoned under these conditions as a mixture of 
Robiacia Neubersr esters. 

O&o, Goittriek and Cori* found that the intermediate 
atpp in 4to breakdown of glycogen to the Robison 
* jflfe T 8l?f ester described 

t jflWxM f&egr further showed that the glycogen 
'“'“‘■“j «P*yn» is widely distributed and 
L fiver extracts it forms from glycogen 
which is partly dephos- 
It seems therefore possible 
„ ^ f itaffc the blood sugar of mammals is 

system rather than by a 

onmka$ed liver brei made by 
c(f starved rabbit© with 
L F# from r dotation at pH 7*2. 

“ ^feW^W»downas 
of fluarida- 
formed^ 
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and then converted to Robison ester ; provided that 
excess of glycogen is present, only so much is broken 
down as can be phosphorylated by the amount of 
phosphate available. Without fluoride, glucose is 
formed, no uptake of inorganic phosphate being 
detectable ; this is because dephosphorylation is so 
rapid that the primary phosphorylation of glycogen 
is masked. It can, however, easily be demonstrated 
by the addition of M/200 fluoride, which completely 
inhibits the dephosphorylation. Under these con¬ 
ditions, the phosphorolysis proceeds in the liver at 
the same speed as in muscle ; at a glycogen concen¬ 
tration of 2 per cent and at 37°, nearly 4 gm. of 
glycogen is phosphorylated by 100 gm. of liver in^ 
one hour. A velocity of breakdown of glycogen of 
this magnitude would be sufficient to maintain the 
blood sugar of an animal in face of its physiological 
requirements, even during exercise. 

In the presence of oxygen, the phosphorylation and 
breakdown of glycogen are quicker than in its 
absence, probably because the reaction is accelerated 
by the oxidative removal of part of one of its products 
—the Robison ester. 

Phlorrhizin inhibits the breakdown of glycogen in 
liver by more than 70 per cent. Since it specifically 
poisons the phosphorylation of glycogen*, this is 
further proof that phosphorolysis is the chief, if not 
the only path of the anaerobic and aerobic glycogen 
metabolism in the liver. 

Cori ester, added to normal liver brei, is rapidly 
dephosphorylated; in the presence of fluoride, most 
of it is converted to Robison ester, but a part of it 
forms a substance which gives an opalescent solution, 
is dextro-rotatory (aj> about +190°), gives a red-brown 
colour with iodine*, does not reduce, but is precipitable 
by alcohol, and reduces after hydrolysis. We think, 
therefore, that this substance is glycogen. In an 
experiment in which 80 mgm. of Cori ester was 
added to 10 gm. of liver brei poisoned by fluoride, 
7*6 mgm. of glycogen was formed, corresponding 
to about 20 per cent of the Cori ester. The reaction 
is thus clearly similar to that described by Schaffner 5 
and by Kiessling* as taking place in yeast. Since 
phosphorylations are involved in the formation and 
breakdown of glycogen in liver, it is understandable 
that glycogen from fiver (however carefully prepared) 
contains some organic phosphorus 7 . 

P, Ostebn. 

Biochemical Laboratory, Brio Holmes. 

Cambridge. 

May 24. 

♦Cori, Schmidt and Cori reported recently (Science, 89, 464; 
1989) that glycogen is formed from Con ester by purified muscle 
enzymes. The &ct that their product gives a blue colour with iodine 
Is very Intareating, and shows perhaps that there are differences 
between the synthesis of glycogen in liver and in muscle. 

1 Parana and Baranowski, GJL, Sac. Maill, Paris, 121, 282 (1936). 

* Qstem, Gntbke and Terszakowee, Eoppe^Sa/L Z., 848, 9 (1936). 

* Oort,^olorick and Cori, J. Biol. Ohtm., 117, 186 (1938); 118, 619 

4 Cori and Cori, Proa. Soc. Exp. BtoL, N.Y., 39, 837 (1938). 

* Schaffner, Batumi**., 97, 195 (1989). 

♦Kiessllng, Batumi*., 97, 129 (1939). 

7 Ostem and Hubl, Acta BioL Exp., 13 (in the press). 


A Grass Leviathan from East Africa 
During an expedition which the Government of 
the Union of South Africa sent recently to East and 
Central Africa for the purpose of collecting grasses 
which might prove of value to the Union for pasture. 
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hay, silage and erosion, control, a remarkable grass 
was encountered and collected in East Africa and has 
since been grown at the Department of Agriculture's 
Grass Introduction Research Station at Pretoria with 
astonishing results. The grass combines all the 
attributes of a pasture, hay and soil preserver in 
such a remarkable manner that it is felt that it 
deserves more than ordinary notice. The grass 
belongs to what is known locally in East Africa as 
the Star grasses. These occur commonly in the Rift 
Valley and are regarded amongst the farming com¬ 
munity, both black and white, as the best and most 
nutritious grasses in ranching country. For example, 
in the country around Lake Solai, the dry bed of 
which is covered with these grasses, it has long been 
the custom of stockowners who have grazed their 
animals in the country around Nakuru, where they 
invariably suffer from ‘nakuritis’, to send them 
to the rich Star grass pastures of Lake Solai, 


hay tjpe. The edges of the plot, however, were kept 
closely trimmed and thus little indication of the true 
character of the grass was manifest. The grass was 
so outstanding that it was decided to keep a sharp 
look-out for it. The expedition first encountered this 
giant Star grass in its natural habitat in the ever¬ 
green and deciduous parkland country between 
Eldoret and Kitale in the Trans Xzoia province of 
Kenya, and along the eastern foothills of Mount 
Elgon. Afterwards it was collected frequently in 
Uganda in the neighbourhood of Huwenzori, in the 
Semliki Valley, around Lake Edward and Lake George 
and in several localities in the eastern Belgian 
Congo. 

Apart from its luscious and dense stand, often 
3-4 feet in height, the most remarkable character of 
the plant in the veld was its amazing network of 
robust runners or stolons, and it was at once realized 
that in this plant Nature had provided us with 



A ghaut Stab-grass runner (with offshoots) measuring 4SJ feet in 5J months from tt rs» time that 

IT LEFT THE PARENT PLANT. 

Grown at Rietqndale Pasture Research Station, Pretoria. 


where they immediately pick up in condition and 
recover. 

These Star grasses belong to the genus Cynodon 
Rich., to which the common dog's tooth, Bermuda 
grass, couch grass of Australia, Bahama grass of the 
West Indies, the doub grass of India and the kweek- 
gras of South Africa also belong. There is great 
variation both in the habit and structure of these 
grasses, but they are usually placed by botanists 
under the name Cynodon plecto&tachyum. 

A number of these Star grasses were encountered 
by the expedition in Tanganyika and Kenya, but 
~on examining the grass plots lend down at Kabebe, 
near Nairobi, by Mr. D. C. Edwards, grassland 
officer to the Government of Kenya, I was shown a 
remarkable Star grass in one of his plots, which he 
stated had appeared there by accident and had 
evidently been introduced by seed contained in a 
sod of a fine-leaved lawn grass (also a Cynodon) from 
Uganda. Apart from this, the origin of the grass was 
unknown. This Star grass was standing nearly three 
feet high in the plot, and was regarded as a promising 


valuable material for erosion control. Living material 
was brought to Pretoria and was planted out under 
conditions where the growth of the plants could be 
studied in detail. The plants have been under 
observation for some five and a half months and 
during this period, under a rainfall of 27-49 inches, 
they have made remarkable growth. 

Individual plants during this time have covered 
more than eight thousand square feet of soil, and in 
many instances have put out runners (with offshoots) 
from the parent plant, measuring in length more than 
fifty feet. These runners and offshoots, of course, 
anchor themselves down firmly at almost every node. 
The material offers great possibilities for erosion 
control in areas where this grass can be successfully 
established. 

I. B. Pole Evans. 

Division of Plant Industry, 

Department of Agriculture and Forestry, 

Pretoria. 

May 17. 
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Oxaloacetic Acid in the Leguminous Plaits 

Investigations in our laboratory have revealed 
that oxaloacetic acid has a central position in bio¬ 
logical fixation of nitrogen. Recently P. W. Wilson 1 
reported that, contrary to the findings in this 
laboratory, he has not been able to find oxaloacetic 
acid in the growing legumes. In the determination 
of oxaloacetic acid, Wilson employed the aniline 
manometnc method of Ostera, making the deter¬ 
minations in the expressed sap of the plant material 
from which the proteins are precipitated with, 
tungstate in a sulphuric acid solution. 

Oxaloacetic acid disappears easily from the plant 
material during the preparation of the sap if the 
respiratory system is active. Therefore we have 
employed a different procedure in preparing the plant 
sap. Since oxaloacetic acid is most stable in alkalin e 
solution—according to Straub the stability increases 
at least up to pH 14—we add caustic soda solution 
(1 o.c. of 10 per cent solution per 3 gm. fresh plant) 
and fine quartz sand to the plant material. The mass 
is rubbed fine in a mortar and the sap pressed through 
a cloth. Thus the sap is kept alkaline—pH about 
12-13—right from the start and the respiratory 
system is destroyed. The sap is cooled at 0°, sulphuric 
acid is added to lower the pH to about 5, the solution 
is added to Ostem’s buffer solution and the carbon 
dioxide formed through aniline is determined mano- 
metrioally in the Warburg apparatus. By this 
method we have found, for example, in the leaves 
of young red clover grown in the greenhouse in 
April-May, 48-264 y oxaloacetic acid per 1 gm. The 
accompanying table illustrates one of our deter¬ 
minations carried out with red clover at the start of 
flowering. Oxaloacetic acid was destroyed in one 
experiment by heating the acidified plant sap. 


<*a 

Mlmites 

Thermo- 

barometer 

4 cjc . dll, plant sap + 

2 c.c, buffer + 0 05 e c. 
anflme + 0-2 o.c. water 

4 c.c. diL 
plant sap + 

2 cjc . buffer 
+ 0 25 c c. 
water. No 

amlmpi 

Bxp-acc. 
to the 
method 
described 

Sep acidi¬ 
fied and 
heated 

n 

o ! 
80 ! 

161 

167 

153 

179 

149 5 

165 5 

151 

167 


: 

16-0 

260 

16 0 

18 0 


tT—.■> la. tfaa pressure 10 

Oxaloacetic add (y) per 1 oo. sap 104 


' MMft] 


Daily and diurnal variations are considerable, as 
would oe expected. After flowering of peas, oxalo- 
aeeiio acid is no longer found. 

We have modified for plant material also the 
method qf Ssent-Qy6rgyi and Straub for the oolori- 
'metekda tornrinat aen of oxaloacetic acid. Two samples 
" ‘ ' utee are taken from the plant material, 

> hydrochloride is added immediately to one 
* mass is rubbed fine in a mortar. To 
> is added sulphuric acid to make the 
rfF about 3, and the mass is kept at 

iktaa floor 4 hours to destroy the oxalo- 

ttfrdUo' add/ oowjpkbriy. Both samples are then ex- 
Fjofed with ethw ia a percolator for 36 hours. The 
w y fatfeps are shaken frequently with soda 
The soda sc£t&too& obtained are acidified 
fc-8* cooled at 0% whare- 
ik added. After 5 minutes, 
alfeatfae with cauefio 
framed thereby k 
r to $®fe®enee in the 
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colours of the two samples should be due to the 
amount of oxaloacetic acid. The reliability of this 
method is being further investigated by us. On the 
basis of the determinations hitherto, the latter 
method seems to give higher values than the mano- 
metric method described above. If the plant material 
is made strongly alkaline right from the start, as 
described in connexion with the manometric method, 
the values obtained by the manometric and colori¬ 
metric methods have been in good agreement in the 
determinations hitherto carried out. 

In the article referred to, Wilson states also that 
he has not been able to bring about nitrogen fixation 
with excised root nodules in the solution of oxalo^ 
acetic acid. This result is at great variance with 
the numerous experiments carried out in our labora¬ 
tory. In most experiments we have determined the 
nitrogen fixation by Kjeldahl’s method, and also in 
some experiments by determining the amount of 
nitrogen in the gas mixture*. In addition, we have 
noted the increase of amino nitrogen in the solution 
in the presence of oxaloacetic acid and the formation 
of oxime nitrogen. So far as we can see, there cannot 
be any doubt about nitrogen fixation with excised 
root nodules. 

A more detailed account of our experiments will be 
given in the Biochemical Journal . 

ArTTUBI I. VXRTANEN. 

Biochemical Institute, A. A. Arhimo. 

Helsinki. 

May 22. 

1 Wilson, %rwb. Bnzimfortch., 8, 13 (1839). 

* Apparatus described hi Yirtanea’s paper in Sverui Kemuk Tutekrift. 

61, 19 (1939). _ 


Discovery of Sugar-cane Seedlings 
An interesting review of the book “The World 
was my Garden”, by David Fairchild, appeared ic 
Hatthle of December 31. 1938, p. 1138. In this 
review I note the following sentences : “There are 
occasioned slips, as for example on p. 123, when the 
late Dr. J. B. Harrison is described as being the 
discoverer of sugar-cane seedlings. In Barbados and 
the West Indies generally, this honour has always 
been ascribed to the late John R. Bo veil.” 

Neither the reviewer nor the author of the book is 
strictly correct. Seedling canes were found by the 
overseer of a Barbados plantation so early as 1858, 
and the discovery recorded in the Barbados Liberal 
of February 12, 1859, while the fertility of the cane 
was established at about the same time in Java, 
Reunion and Mauritius. Systematic research work 
on the production of new seedling varieties of sugar¬ 
cane dates from the re-discovery of the fertility of 
the cane by Soltwedel in Java in 1887. The discovery 
of seedling canes in Barbados by Harrison and 
Bo veil, referred to by the reviewer, was a joint one 
made in 1888, and quite independently from that of 
Soltwedel. The six months period separating the 
dates of the Java and Barbados discoveries is ex¬ 
plained by the fact that the cane produces its flowers 
in May-July south of the equator, and in November- 
January in the northern hemisphere. Bovell after¬ 
wards became renowned as the breeder of the world- 
famous BU. 10(12) and several other valuable seedling 
cane varieties, while Harrison went to British Guiana 
and worked with cane seedling in that country, 

E. 0. Stevenson. 

Sugarcane Research Station, 

Department of Agriculture, 

Mauritius. May 6. 
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Cotton Mycorrhiza 
The mycorrhizal habit among tropical crops is 
becoming more generally recognized. A few years 
ago when I was isolating Fusarium from cotton roots, 
I noticed in the cortex the presence of fungal hypkfe 
which were clearly differentiated from Fusarium 
mycelium. I also observed that certain sparsely 
septate hyphse with very characteristic projections 
were always found in close proximity to cotton roots. 

I did not pay much attention to these structures at 
the time because I was concentrating on Fusarium. 
However, during my recent work on cotton 
mycorrhiza, I found the typical vesicular-arbuscular 
endophyte within the cortical tissues. Penetration 
takes place through the piliferous layer. The hyphie 
penetrate two or three layers of cells and then pass 
into the intercellular spaces of the cortex and some¬ 
times penetrate into the cells themselves. Vesicles 
of an inter- or intra-cellular type are developed in 
certain strains of cotton. They are terminal, round, 
oval or irregular. The arbuscule sporangiole apparatus 
is found within the inner cortical cells next to the 
endodermis. 


Butler 1 , in his recent paper on the occurrences and 
systematic position of the vesicular-arbuscular typo 
of mycorrhizal fungi, named the endophytes llhizo - 
phagus sp. According to his statement, he found 
the endophyte scarce in Gujerat, whereas in the Sudan 
cotton the roots were transformed into mycorrhiza 
and the extra matrical development of the fungus 
was very luxuriant. 

In conclusion, it may be said that Bhlzophagus sp. 
appears to grow in the soil around the cotton roots 
and also within the cortical tissues, producing 
vesicles in the first case and vesicles and arbuseular 
sporangioles in the second. The factors which in¬ 
fluence the presence of the endophyte within the 
roots are now under investigation ; but from the 
results so far obtained it seems that soil type, manur¬ 
ing and the age of the plant are chiefly instrumental. 

Younts Sabet. 

Botany Department, 

Faculty of Science, 

Abbasieh, Cairo. 

1 Butler, E. J M Tram. Brit. Mycot. £’«*., 22, Pts. Ill and IV, 274- 
301 <1930), 


Points from Foregoing Letters 


It is shown by P. M. S. Blackett that if the observed 
lifetime of a mesotron is to be related to the other 
fundamental constants, that the gravitational con¬ 
stant must be included. This can be done in a very 
simple way and may indicate a relation between 
atomic and gravitational phenomena. 

R. G. W. Nourish and F. S. Dainton have studied 
the effect of pressure of reactants and foreign gases 
on the critical concentrations of nitrogen peroxide, 
and the induction periods of the hydrogen-oxygen 
reaction sensitized by nitrogen peroxide. The authors 
consider that the-inhibiting effect of foreign gases is 
due in part to the deactivation of highly energized 
chain centres, and that at high pressures the inhibiting 
effect of reactants is due to the increased probability 
of self neutralization of centres. 

Direct observations of temperature changes at 
^Various levels of the atmosphere by means of aero- 
* plane flights, made simultaneously with radio 
measurements carried out directly underneath, to 
determine the height of the reflecting layers, are re¬ 
ported by R. O, Colwell and A. W. Friend. They 
confirm the view that medium and short waves can 
be reflected vertically from the interface between two 
air masses. 

R. B. Dean states that oil-water potentials dis¬ 
appear when the oil is reduced to a very thin film, 
because the thin oil film is no longer able to maintain 
a diffusion gradient in itself. Potential differences 
set up when a protein is spread at one interface 
^disappear in a short time owing to the formation 
across the interface of a neutralizing double layer in 
both phases. 

P. Vigoureux suggests that the necessary adjust¬ 
ment in the value of the watt should be made by 
keeping the ohm as it is at present and reducing the 
ampere and the volt by 1 part in 10,000 ; this would 
obviate the scrapping of much valuable apparatus in 
many laboratories. 

The sound absorption of an irregular mud brick 


surface is found by F. H. Constable and 31. K. Mahas 
to be considerably greater than the same wall finished 
with a smooth surface, which accounts for the short 
time of reverberation in mud brick rooms. 

A comparison of the gonads of British and Con¬ 
tinental starlings points to a difference in the time 
of onset of sexual activity in these two forms. It 
is suggested by W. S. Bullough and R. Carriek that 
they may constitute separate physiological races. 

P. Ostem and Eric Holmes state that the chief 
path of glycogen breakdown in the liver is by 
way of phosphorolysis to Cori ester, which is 
either dephosphorvlated to glucose or converted to 
Robison ester. In fluoride poisoning, added glycogen 
is converted to Robison ester so long as phosphate 
is available for esterification. The excess of glycogen 
can be recovered;, whereas without fluoride the whole 
of the glycogen disappears, owing to the circulation 
of phosphate, which is rapidly freed from hexose 
monophosphate. In the presence of fluoride, part of 
the added Cori ester is converted into glycogen and 
part into Robison ester. 

A photograph of a giant Star-grass runner (Cynodon 
plectostachyum) from South Africa is submitted by 
I. B. Pole Evans. It grew 48J ft. in 5J months from 
the time it left the parent plant, and may prove to be 
a very valuable plant for erosion control. 

A. I. Yirtanen and A. A. Arbimo describe a method 
for the determination of oxaloacetic acid in plants. 
Considerable quantities of oxaloacetic acid are found 
in growing legumes at definite times of day. Daily 
and diurnal variations are great. 

E. C. Stevenson writes that seedling canes were 
found by the overseer of a Barbados plantation bo 
early as 1858 and the discovery recorded in the 
Barbados Liberal of February 12, 1859, but systematic 
research work on the production of new seedling 
varieties of sugar-cane dates from the re-discovery 
of the fertility of cane by Soltwedel in Java in 
1887. 
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RESEARCH ITEMS 


Rock Paintings and Engravings of the Western Sahara Human-Birth Weights 


The first of a projected senes of studies of the 
scientific results of Theodore Monod's expeditions 
to the Western Sahara in 1934-36 is devoted to rock- 
paintings, engravings and inscriptions (Pub. du Cam . 
d'lOtudes Hist. et Sciettiifiqites de VAfrique Occidentale 
Franpaise, S6r. A, No. 7, 1938, Paris: Lib. Larose. 
Pp, 166-1-9 pis.). It includes an iconography, 
accompanied by a complete enumeration of known 
sites, followed by general remarks on classification 
and chronology, with a study of the inscriptions 
by Georges Marcy. The material of this western 
area is poor both in quantity and quality in com¬ 
parison with the remarkable assemblages in southern 
Oran, Ajjers and Fezzan. Only Libyco-Berber 
graffiti are at all abundant, and that only in certain 
areas. The western material falls into two, or strictly 
speaking three, classes, as compared with the seven 
or eight distinguished by H. Winkler in the desert of 
Upper Egypt. The chronological problem accord¬ 
ingly is simplified. In the west is (I) a single undiffer¬ 
entiated neolithic. Next comes (II) a Libyeo-Berber 
group, also homogeneous, but with local facies of 
unknown chronological relation. Thus the camel 
abundant at Tiehitt-Oualata is rare at El Beyyed, 
while at Chinguetti it is the horse that predominates. 
Groups I and XL can be distinguished readily. They 
belong to different cultures, of which I alone is pre¬ 
historic. Differences of patination are evidently a 
result of local conditions, and the only sure guides 
to classification are technique, style and content. 
Hence a ‘bovine* period, corresponding, it may be 
assumed, to a sedentary agricultural neolithic stage, 
which at times was ichthyophagous, is followed by 
an equine-camel period, in which the lakes of the last 
humid phase gradually disappear and climatic con¬ 
ditions would appear to deteriorate. Even an approx¬ 
imate dating cannot be suggested, as there is no fixed 
point for the dose of the neolithic and the arrival 
of the Libyan horsemen, while the only terminus ad 
is the lalamization of the country. 


Respiratory Metabolism of Infant Brain 

BuB, Himwich, Z. Baker and J. E. Fazekaa (Amer. 

125, 601; 1939) studied the respiratory 
of the brain of infant rats (1-24 days old) 
i following results. (1) Like the adult brain, 

* ain is dependent on added carbohydrate 
hjr maxfmnm respiration and possesses a 
'' t fc ordb fe gjtyoolysie. The respiration of the 
; % stimulated by lactate, succinate, 
(2) On the bads of dry weight, 
fcfevun neonatal days the rate of 
t ie lower than that of lactate. In the 
* and the presence of lactic acid 
^he same as that in the adult. 
W of the brain of the new- 

hw® Ifeat of the adult brain per 

waigkfc oC tissue- (4) The diminished 
f her correlated with the 

fia Wy m the infant 
acuatgesfc that the 
i ratiher than a 

, * 



H. P. Tin v at/d (Proc. Roy . Soc. Edin 59, 91-108 ; 
1939) lias analysed the factors influencing the birth- 
weight of 3,000 infants at the Else Inglis Memorial 
Hospital, Edinburgh. The average weight tends to 
be higher m the summer than in winter. Sex, order 
of birth, age of mother, and family characteristics— 
are shown to influence the birth-weight. The view 
is favoured that birth-weight is more a quality of 
the mother than of the children. 

Inheritance of Cataract 

A becbssive gene in the rat causes the degeneration 
of the retina of the eye about seventeen days afterbirth. 
M. C. Bourne and H. Griineberg ( J . Hered 30, 131- 
136; 1939) have examined histologically animals 

homozygous for this recessive gene. They find that 
in all cases the rod nuclei die and lesions appear. 
Secondary effects may or may not be present, such 
as persistence of the hyaloid artery and degrees of 
opacity of the lens (cataract). The characteristics 
resemble retinitis pigmentosa, an inherited anomaly 
in man. This case is interesting in showing one 
constant effect of a gene combined with several 
inconstant characteristics. 

Heterochromatic Regions of Chromosomes 

lx many recent cytological publications there has 
been an increasing tendency to recognize deeper 
affinity for stains in certain regions of the chromo¬ 
somes. These regions more retentive of stains are 
described as heterochromatic. Dontcho Kostoff 
(Proc. Ind. Acad. Sci 8, Sect. B ; 1938) has collated 
various aspects of this question ; he points out that 
the regions near the centromeres tend to be hetero¬ 
chromatic and may persist in interphase as pro- 
chromosomes, whilst the end regions may also be 
heterochromatic, and sex chromosomes are often 
markedly so. After platinum chloride fixation and 
gentian violet staining, Host off concludes from his^ 
preparations that the chromomeres are more closely 
spaced in the heterochromatic regions, and this leads to 
his support of KolfczofTs suggestion that genes are 
possibly located between the chromomeres. The 
paper also puts together an interesting series of 
phenomena, such as the effects of infection by micro¬ 
organisms, glandular secretions and X-ray effects, 
and discusses their possible influence on chromosome 
conjugation and ‘somatic’ crossing-over. The paper 
has evidently lost much in its expression in the 
English language, but the ideas suggested, with the 
bibliography, are well worth consideration. 

Lepidoptera of the Mascarene Islands 

A catalogue of these insects from the above- 
mentioned islands, by J. Vinson, has lately (December 
1938) been published by the Mauritius Institute and 
Public Museum (Mauritius Inst . Bull., 1, Part 4). 
By the expression ‘Mascarene Islands’ the author 
includes the islands of Reunion (Bourbon), Mauritius 
and Rodriguez. This definition is now very generally 
used in entomological writings. The catalogue 
eromerates 387 species and, of these, 43 per cent 
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tor 168 species are endemic but only 14. or 6 per cent, 
'of the genera are actually endemic. On the whole, 
the fauna of Lepidoptera is considerably richer in 
the Masearenes than in the Seychelles. While there 
are certain cosmopolitan elements in the fauna such 
as the butterfly Vanessa cardui and such moths as 
Heliothis an nig era, Ephestia cautella , Pyralis farinalis 
and Plutella maculipennis , there are others of more 
special interest. Thus Papilio phorbantia is confined 
to Reunion and P, manlius is only found in Mauritius. 
There are also Danaid butterflies of the genus Euploea, 
namely, E, goudotii , euphon and desjardinsi. They are 
-confined to Reunion, Mauritius and Rodriguez 
respectively. Among the moths, the sub-family 
Hvpeninae provides many peculiar and restricted 
species. For example, of the twelve species of Hypena. 
seven are endemic in Mauritius or in Reunion. The 
small moth Crambus seyckellus, which is unknown 
outside the Seychelles, is represented in Mauritius 
and Reunion by a distinct race, namely, ejnmerezellus. 
Its larva is a serious pest of lawns in Mauritius where 
it has become known locally as the lawn cut-worm. 
Mention needs also to be made of the family Meta- 
chandidfe the species of which are almost all confined 
to the Mascarenes and Seychelles, with a few species 
in India. 

Life in Arctic Ice and Snow 

A report recently issued by the Smithsonian In¬ 
stitution gives an account of E. KoVs studies of plants 
growing in ice and snow in the Mount McKinley 
National Park, Alaska. Reference is made particu¬ 
larly to three organisms, and the remarkable feature 
which emerges is the prolific growth that occurs 
during the short season when the surface of the ice 
or snow melts temporarily in the August sun. The 
surface of the Columbia Glacier is described as covered 
for miles by light brownish-purple algal vegetation 
known as ice-bloom ; the organism responsible is the 
green alga Ancyclonema, which Dr. Kol has also found 
in various localities in Europe, but never in sufficient 
quantity to form ice-hloom. Above Valdez, around 
the Thompson Pass, the snowfields at the beginning 
of August showed the phenomenon of red snow, the 
coloration extending from the surface to a depth of 
-geveral inches, and in one case to two feet, into the 
^snow. The effect is produced by Cklamydomoncts 
nivalis . The red snow in this particular pass looked 
as if sprinkled with red pepper, instead of the raspberry 
red of some other snowfields. In snowfields of the 
mountain above Juneau, masses of tiny snow fleas 
were present, piled to a depth of about half an inch 
and giving the surface a deep violet-grey colour. 

Vegetation of the Aka Hills, Assam 

N- L. Bob has recently published a synecological 
study of this area (2nd. For, 1 Sec., New Ser., Botany, 
1, No. 4, Govt, of India Press, New* Delhi, Nov. 1938). 
Hitherto, the area from a botanical point of view was 
practically unexplored, for nothing but a meagre 
collection, by Griffith, in the foothills was known of 
its flora. The area was of importance phytogeo- 
graphically because it lies midway in the four hundred 
miles wide gap between Sikkim and the Arbor Hills, 
areas, especially the former, well known botanisally. 
A preliminary survey of the area is given, the biotic 
factors are outlined, and the various vegetations! 
units are grouped into climax and sera! communities. 
The special relations existing between vegetation 
and water in quantity are discussed in a chapter 


headed ^Hydroseral Communities”. Some important 
chapters are devoted to economic factors. Dr. Bor 
was able to collect some 3,500 species in all, though 
he does not pretend to have been able to visit the 
whole area. As an indication of the interest of the 
paper, the discotery of Quercus incana, Roxb. within 
this tract bridges the enormous gap which ha<* 
hitherto existed between its known habitats in the 
north-west Himalaya and Upper Burma; whilst 
Juglans regia , L., and Populus ciliata , Wall, so 
common in the north-west Himalaya, are now found 
to extend well into the eastern Himalaya. A last 
example of a 'find' is Salria japonica, Thbg. var. 
parviflora, not previously recorded outside its Chinese 
home. 

Fungal Lodging of Wheat 

The ‘lodging’ of wheat and other cereals has been 
ascribed to various causes such as excess nitrogen 
or wet weather, but Mary D. Glynne of Rothamsted 
Experimental Station has shown ( Agric . Progress , 16, 
Pt. 1, 1939) that the fungus Cercosporella herpo- 
trichoides is frequently responsible for the weakening 
of straw at harvest time. The organism attacks 
young wheat plants in late autumn or early spring, and 
produces dark-coloured lesions upon the leaf-sheatlis 
and leaves. It spreads through the summer, until 
the lumen of the straw is often filled with light grey 
mycelium. There is much evidence that nitrogenous 
fertilizers and wet conditions increase the incidence 
of the disease, so that control by the avoidance of 
these conditions is still valid. The widespread dis¬ 
tribution of mycological lodging makes it possible, 
however, to adopt further measures, such as long 
rotations to starve the fungus, and the wide separa¬ 
tion of wheat and barley within the rotation. 

Micro-Manipulative Studies of Virus-infected Plants 

Miss F. M. L. Sheffield, of the Rothamsted Experi¬ 
mental Station, has adopted a fascinating technique 
for the investigation of vims-infected cells of Solatium 
nodiflorum, Hyoscymus niger and other plants (Proc. 
Roy . Soc. 9 B, 126, 529-538, February 1939). Micro- 
manipulative puncture of the cell, by the methods 
of Plterfi, followed by a suitable test, has shown 
that the relative acidity of both virus-infected and 
healthy cells of S. nodiflorum and H. niger is ap¬ 
proximately the same, namely, pH 6'8. Non- 
cryst alline intracellular inclusions of aucuba mosaic 
disease in tomato disintegrate immediately with 
slight mechanical pressure, or on pricking. The 
inclusion breaks down in 0-Q7M. concentrations of 
sodium, potassium or calcium chlorides, but can he 
removed in 0*lAf. solutions of these salts. Infection 
experiments with such removed material have 
demonstrated that the inclusions contain virus. 
Striate material of tobacco mosaic and ©nation 
mosaic cannot be isolated, as it breaks down into 
needle-like fibres when touched. 

An Electromechanical Transducer 

The electromechanical transducer in the new Benioff 
seismograph is the subject of a paper by James J. 
Delvin, S.J. {Bull. Seis. Soc, Amer, t 28, No. 4, Oot. 
1938). The original transducer was possessed of 
hysteresis difficulties and itself rendered the motion of 
the seismograph unbalanced. E, C. Bullard also ques¬ 
tioned the validity of the shunt in the magnetic circuit 
and suggested a balanced transducer. The new trana- 
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ducer, it is suggested by the author, overcomes all these 
difficulties. A diagram of the pole pieces, armature 
piece and ear gaps is given, and this is followed by 
a mathematical analysis of the wor kin g. It is found 
that the e.m.f. output, E> is governed by the equation 


r _ 

L x 0 at' 


where k is the number of turns in the coil, <p m is the 
flux through the permanent magnet, x 0 is the length 
of the air gap in the central position of the transducer, 
and dx dt is the rate of change of the air gap. In 
the new instrument the \ arlations in flux are more 
nearly linear, the symmetry of the design renders 
unnecessary any calculations for the lack of symmetry 
such as the added stiffness of the spring m the vertical 
component, and there is now no such thing as an 
unbalanced horizontal component. 


Seismological Data from the Far East 

Valuable data of seismology are contained in 
publications of the Government of India Meteoro¬ 
logical Department, and the Royal Observatory, 
Hong Kong. The former, contained in the Seismo - 
logical Bulletin for April-June 1938, contains inter¬ 
pretations of seismograms for the Observatories of 
Agra, Bombay, Calcutta, Colombo, Dehra Dun, 
Hyderabad and Kodaikanal, together with non- 
instrumental reports. At Agra, 20 shocks were 
registered in April, 32 in May and 11 in June, com¬ 
mensurate numbers being registered at the other 
observatories. In the Hong Kong Bulletin of March 
1939, detailed interpretations are given for 26 shocks 
registered there, together with till instrumental 
constants. This brings the total of shocks registered at 
Hong Kong during 1939, up to the end of March, to 74. 


Crystal Structure of Glycine 


Although there have been detailed studies of 
many proteins, less attention has been given to the 
simpler ammo acids which are the basis of the more 
complicated structures. The crystal structure of 
glycine has been the subject of three investigations, 
which are in poor agreement. G. Albrecht and 
R. B. Corey (J. Amer, Chem. JSoc. f 61, 1087 ; 1939) 
have now made an X-ray examination of the structure 
of glycine in which the Patterson-Harker analysis has 
been used. A full account of the parameters is given 
and the results indicate that the structure consists of 


nearly fiat glycine molecules held together by 
hydrogen bands between adjacent nitrogen and 
oxy&ffli atoms to form continuous layers throughout 
tftfe crjfiialr Toteratomio distances in the molecule 
bapteuroxygen 1-26 and 1-27 A., carbon- 
b® A-, carbon-rntrogen 1*39 A., each with 
“fa hrroar bf ±0*02 A. Hydrogen bond 
nitrogen, and oxygon in the same 
w Aad 2*88 A-» and between neighbouring 
“ 3*00 A- A discussion of the probable 
atoms leads to the conclusion 
is a zuntter-ion structure 
moderate Jn the crystal. 
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beam of electrons. The second article, by H. Ruska,| 
deals with the technique of work with the instrument, t 
and particularly with the preparation of the object 
to be observed. The various types of carrier for the 
object, corresponding to the glass slide in ordinary 
microscopy, are considered. The carrier must be 
perfectly transparent to a beam of electrons, and 
must be uniform in thickness, and free from irregu¬ 
larities which would be visible under the electron 
microscope. A collodion film is satisfactory, and the 
methods of preparing the specimen on the film for 
observation are dealt with. A process for increasing 
the sharpness of an image lacking in contrast is also 
described. The most interesting of the three articles 
is the final one, by Kausche, Pfankuch, and H. 
Ruska, which gives the results of the investigation 
of plant viruses with the electron ultramicroscope. 
Recent progress made in the determination of the 
size and shape of the tobacco mosaic virus molecule 
is reviewed. By drying the virus solution on the 
carrier film, a dry gel with a definite structure is 
obtained. By using a sufficiently diluted solution 
(10 -5 gm. of virus protein per c.c.) the lateral aggre¬ 
gation of the particles to bands can be prevented, so 
that the rods and threads can be dried out isolated 
from each other. The dimensions of the particles can 
be obtained. They vary in length, but are usually 
multiples of 300 mix long, though some are multiples 
of 150 mp, The diameter is about 15 mp, or multiples 
of this. It is considered that the virus molecule is 
300 or 150 mp long, by 15 mp in diameter, other 
dimensions being due to aggregation. Infection is 
brought about by one particle. If the particles are 
broken down by chemical means, they cease to be 
active. 


Determination of Stellar Diameters by Interferometer 

Reinhold Fiirth, Kurt Sitte, and Hans Peter Appel 
(Mon, Not. Boy. Astro, fioe., 99, 3 ; January 1939) 
have described a modification of the Miehelson 
interferometer method for the determination of 
stellar diameters. The Miehelson interferometer 
method for finding stellar diameters is not applicable 
unless the air perturbations are very small. In most 
eases these are so great that the image of the star 
in the telescope moves quickly and it is impossible, 
to see its interference fringes. If a diffraction grating j 
is used to produce fringes and the grating is trans-^ 
lated in its plane, the fringes do not move, and this^ 
principle has been used in the apparatus described 
in the paper. A secondary image of the primary 
interference image is produced by a suitable optical 
arrangement, and when the primary image is moving 
because of the air perturbations, the secondary image 
remains at rest. When the primary Miehelson system 
of fringes disappears at a suitable distance of the 
slits, no secondary interferences are formed. In 
addition, when the contrast of the primary inter¬ 
ferences has its maximum, the secondary will show 
at its optimal visibility. For these reasons the 
secondary interferences can be used instead of the 
primary to determine stellar diameters. Photographs 
of secondary fringes in still and disturbed air, pro¬ 
duced by an artificial star with a diameter 0*32 mm., 
show that air perturbations have practically no effect 
upon the clearness of the interferences figures. The 
laboratory experiments show that stellar diameters 
can Jt>e measured even when there are strong air 
pgjjburbaticgjs, and it is claimed that an accuracy of 
£&£ cent can be attained. 



No 3635, July l, 1939 


NATURE 


41 


THE IMPERIAL CANCER RESEARCH FUND 


T HE Imperial Cancer Research Fund, the new 
laboratories of which were opened on June 27, 
was founded in 1902 to provide laboratories for cancer 
research and generally to provide means for systematic 
investigation into the causes, prevention and treat¬ 
ment of cancer. At that time cancer research in the 
modem sense had scarcely begun. The investigations 
of the Fund were planned from the beginning on 
a broad basis of statistical, comparative and experi¬ 
mental inquiry. 


personal habits, and that it was prevalent m many 
species of animals, the malignant cells possessing, 
everywhere, the same fundamental properties. 

The members of the scientific staff of the Imperial 
Cancer Research Fund were pioneers of cancer 
research in Great Britain; they stood, moreover, m 
the forefront of investigators throughout the world. 
Their work was done in two rooms of the old Examina¬ 
tion Hall of the Conjoint Board of the Royal College 
of Physicians and Surgeons on the Victoria Embank¬ 
ment until, in 1912, the laboratories 
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LABORATORIES OF THE IMPERIAL CANOES RESEARCH FUND. 


were transferred to two floors of the 
present Examination Hall in Queen 
Square. The World War of 19 IT-18 
depleted the staff and brought the 
investigations almost to a standstill. 
At the end of the War, Dr. J. A. 
Murray, who had succeeded Dr. 
Bashford as director, had the task 
of building up a scientific staff to 
carry out researches on new lines. 
Important contributions were made 
to the analysis of experimental 
carcinogenesis, of the metabolism 
of tumours by the methods intro¬ 
duced by Warburg and of the 
filterable tumours of fowls. 

A small farm laboratory was 
built at Mill Hill in 1924, primarily 
for work with fowls. This arrange¬ 
ment involved division of the 
scientific staff and reduplication of 
laboratory equipment and services 
in two laboratories, neither of which 
provided satisfactory conditions for 
the increasing activities of the 
Fund. It was decided to abandon 
the laboratory in Central London 
and concentrate the work in a 


The early “Reports” contain articles of outstanding 
importance on the statistical study of cancer, the 
’•^ethnological distribution of cancer and the distribu¬ 
tion and characteristics of spontaneous cancer in 
many species of vertebrates. The “Draft Scheme of 
Inquiry” drawn up by the first director. Dr. E. F. 
Bashford, in 1902, evidences remarkable foresight. 
He wrote, for example, that “the possible experi¬ 
mental production of ‘Petroleum cancer* and ‘sweeps’ 
cancer* would have to be borne in mind and experi¬ 
ments carried out on a very wide series of differing 
species of animals. ... A systematic study of the 
effects of persistent irritation of different epithelial 
surfaces in different species of animals might be found 
to have important bearings’*. In the event, many 
^ears elapsed before the experimental production of 
tumours was accomplished. The immediate task was 
the investigation of transplantable tumours. 

Within ten years, the foundation upon which the 
modem experimental investigation of cancer exists, 
was built. The ground was cleared of many mis¬ 
conceptions and superstitions which impeded pro¬ 
gress by the demonstrations that cancer occurred in 
primitive races, that it developed in response to 
external irritation resulting from occupation or 


new laboratory at Mill Hill- The new building was 
planned under the supervision of Dr, W. E. Gye, 
who succeeded Dr. Murray as director in 1935, and 
was completed in 1938. 

Many new centres for cancer research have been 
established, and the British Empire Cancer Campaign 
now administers large funds for the support of varied 
investigations in many institutes. The Imperial 
Cancer Research Fund has maintained its indepen¬ 
dence of financial and scientific control in the belief 
that by so doing it can continue to play an essential 
and unique part in cancer research. Its policy is to 
maintain independence but avoid aloofhess. The 
Fund has supplied material for research probably to 
every institute in Great Britain and to most countries 
of Europe. Its help and advice are widely sought 
and freely given. The new laboratories will allow 
the extension of the practice, followed since the in¬ 
ception of the Fund, of granting hospitality to ap¬ 
proved workers from all parts of the world. The 
choice of site was greatly influenced by the decision 
of the Medical Research Council to build a new 
National Institute for Medical Research on adjacent 
land. This Institute, now in course of erection, will 
accommodate one of the largest bodies of medical 
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scientific investigators in the world; the oppor¬ 
tunities, which have been assured, for frequent and 
close association with the staff of the National 
Institute will be of great value to the relatively small 
and highly specialized staff of the Imperial Cancer 
Research Fund. This association and the distinguished 
executive committee, winch now includes representa¬ 
tives of the Royal Colleges of Physicians and burgeons, 
the Royal Society and the universities of Great Britain 
give welcome evidence of the^will to guard against 
aloofness from the main stream of medical science. 

Cancer research now extends over so vast a field 
that a balanced view is scarcely to be attained save 
by many years of intense application by workers 
enjoying security of tenure and opportunities for 
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discussion with colleagues of varied outlooks. Th*^ 
continuity of direction and thought in the laboratories^ 
of the Fund ensures that the hardly won lessons o 
the past shall not be forgotten ; the tradition of 
accurate experimentation, sober judgment and in¬ 
tellectual freedom is of no less importance for the 
future. The Fimd is peculiarly fitted by reason of 
its permanent and independent organization, to 
follow the path of patient and far-sighted investigation 
into the fundamental problems of cancer ; a path 
which though beset with hardships and, too often, 
passing through dark places, must inevitably reach 
the goal. The new laboratories provide the oppor¬ 
tunity for the prosecution of these investigations witn 
increased vigour and efficiency. 


SIXTH CENTENARY OF THE UNIVERSITY 
OF GRENOBLE 


O X May 14, the city of Grenoble celebrated the 
sixth centenary of the foundation of its 
University. The ceremonies, at which were present 
representatives of all the French universities, and of 
a large number of other universities, European and 
American, lasted three days, and took place partly 
at Grenoble, partly at the historic castle of Vizille, 
the cradle of the French Revolution, where one could 
invoke the shades of Mourner, Bamave and Lafayette, 
and partly in the regional centres associated with the 
University, namely, Valence, Vienne, Chambery and 
Annecy. Ten distinguished foreigners, of whom 
three were British, three Belgian, and one each from 
the United States of America, Denmark, Sweden and 
Yugo-Slavia, were made doctors honoris causa of the 
University of Grenoble. 

This token of interest, coming from all parts of the 
world, in a small provincial French university, is 
understandable only if one knows the history of the 
development of the University of Grenoble. It was 
on May 12, 1339, that Humbert II, the last inde¬ 
pendent Dauphin, a somewhat ostentatious prince 
who was almost a megalomaniac, and who, to pay 
his debts some years later, ceded Dauphin6 to France, 
obtained from Pope Benoit XU a Bull authorizing 
the foundation at Grenoble, a market town of 
scarcely 4,000 inhabitants, of a permanent stadium 
generals for canonical and civil law, medicine and 
the arts. 

The new ■university was transferred shortly after¬ 
wards to Valence, and only in 180S did it return 
definitely to Grenoble. Among the dozen professors 
comprising the University then were ChampoUion, 
the celebrated Egyptologist, and his brother Cham- 
pollion-Figeac, both of whom were natives of the 
region. In spite of the reputation of some of its 
graduates, it remained for a long time one of the 
smallest universities of France* The Faculty of 
Sciences, in particular, provided for it© four pro¬ 
fessors Cady a single laboratory, which was described 
by Racwtt, who b^an there his celebrated experi¬ 
ments on oryosoopy, in the following words: 

“Lea profeeaoom a*y poeaddawsit chaoun m propre 
qtxhro petite table; sooom ee laboratoire, pendant 
lo jour, servsih-il ear hampe dlmbitaiion & la 

converge* La profossEW da physique y ariangeaifc 


ses instruments; eelui de zoologie y dissequait ses 
lapins et y nourrissait des pigeons ; le professeur de 
gdologie y cassait des cailloux et y d^bourbait des 
fossiles, et le professeur de chimie y faisait toutes ses 
operations. Lee deux prepamteurs et Funique garQon, 
sans doute pour eviter Fencombrement, n’y faisaient, 
malgrd les reglements de service, quo des apparitions 
discretes; mais par eontre, la vieille concierge de la 
Faculty, depuis le matin jusqu’au soir et a la 
meilleure place, cousait des sacs, faisait sa cuisine et 
donnait audience & ses amies.” 

The University, so poor and so lacking in endow¬ 
ment, took a sudden and rapid step forward when the 
water-power of the neighbouring mountains trans¬ 
formed Grenoble and its outskirts into a highly 
industrialized centre. The Faculty of Sciences met 
the new developments by the creation of the Poly¬ 
technic Institute and its annexes, the schools of 
paper-making and of hydraulic engineering, then 
those of the Institute of Electrochemistry and 
Electrometallurgy, of the Institute of Zoology and 
Pisciculture with a station at Vizille, of the Institute 
of Botany with a branch at the Col de Lautaret, o| 
the Institute of Geology and Alpine Geography, of 
the Institute of Chemistry and finally of the Fouriee 
Institute for physics and mathematics. Many of 
these centres have acquired a reputation far beyond 
the boundaries of France and receive each year an 
imposing body of foreign students. The Faculties of 
Law ana of Letters did not lag behind in this forward 
movement; the first established a commercial 
institute and the second institutes in Florence, 
Naples and Rome. At the same time, it organized 
courses for foreigners attracted by a region of great 
natural beauty and by a very well organized “Comity 
de Patronage des Etudiants Strangers”. 

At the present time, the University of Grenoble ib 
one of the largest in France from the point of view 
of number of students. Since 1900, it has received 
more than 40,000 foreign students of all nationalities, 
including among others Prince Konoye and Herr von 
Ribbentrop, foreign secretary of the German Reich, 
Who was there when M. Daladier, now premier of 
France, was professor of history at the Lyc6e of 
Qrenoble. 


P. Vaillaot. 
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EXCAVATIONS AT AMARAH WEST. SUDAN, 1938-39 



Amarah f West : remains of an ancient tree, one of a series, which 

FLAVBED THE ENTRANCE TO THE TEMPLE 


A X exhibition of antiquities, the 
results of an excavation 
carried out at Amarah Wevr in the 
.Sudan on behalf of the Egypt Ex¬ 
ploration Society, was opened in the 
Department of Archeology and 
- Earyptology of University College, 
m the University of London (Cower 
Street, London, W.O.I), on June 20, 
and will remain open until July 15 
daily from 11 a.m. to 5.30 p.m. 

The ancient fortified site of 
Amarah West m the Xorthem Pro¬ 
vince of the Sudan is situated be¬ 
tween the second and third cataracts 
of the Nile, about 120 miles south 
of Wadi Haifa. It is on the left 
bank of the river, and consists of a 
small walled town overlooking the 
river, and cemeteries and other 
ancient remains in a wide circle 
round the town. The town crowns 
a small mound, and is so deeply 
buried by sand and other debris 
that before excavation no walls 
were visible. Originally a brick en- 
v closure between 100 and 150 yards square, in which 
lie the temple and its magazines and other store¬ 
rooms and dwellings, the town had spread outside 
the protection of its walls. A short distance to the 
north lies the Xew Kingdom Egyptian cemetery, and 
beyond tliis is a wide area covered by ancient rem a i ns , 
most of which appear to belong to a Sudanese culture 
of which little, if anything, appears to be known at 
present. Although the town now lies on the left 
bank of the river, excavation has shown that very 
probably it once lay on an island, the main channel 
running between the left bank and the town itself. 


giving it an admirable position for the control of 
river traffic. Some traces of the original landing 
stage have been discovered. 

The main work of the first reason's excavation has 
been the examination and recording of the temple, 
which lies in the north-east comer of fhe enclosure, 
and consists of a forecourtt peristyle, hypostyle 
hall, and sanctuary area. The forecourt is built 
outside the north wall of the town, and in it, 
flanking the entrance, are pits in which were 
found the stumps of ancient trees still standing three 
feet high, two columns, and parts of two large stehe 
built into niches, and bearing dupli¬ 
cates of well-known texts, in which 
Rameses II records his marriage 
with the daughter of the King of 
the Hittites and a dream in which 
the god Ptah appeared to him. In 
the Hypostyle Hall the twelve 
columns still stand some 0-10 ft. 
liigh, and here some of the most 
valuable discoveries of the season 
were made. Among these are the 
large hieroglyphic at else, which 
form a feature of the exhibits now 
at University College, while the 
walls were inscribed with scenes of a 
religious nature and with incidents 
from the Syrian wars of Rameses II, 
including an interesting view of a 
Syrian town, of which the walls are 
being undermined by Egyptian 
sappers. The most important dis¬ 
covery, however, and one which 
will prove ultimately of the greatest 
interest, both geographically and 
historically, is a long list of more 
than two hundred names of Syrian 
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and Sudanese towns and peoples who owed allegiance 
to Rameses II. This list occupies the lowest register of 
all the walls of the Hypostyle Hall, and is the longest 
discovered in recent years. More than half the Syrian 
names have not occurred previously in hieroglyphic, 
and new identifications have been made, including 
what is probably the name Jericho, now appearing for 
the first time in an Egyptian text. 

Beyond the Hyposrtyie is a small vestibule remark¬ 
able for the fine quality of many of its reliefs ; and 
finally is the Sanctuary with side chambers and stone 
stairs leading to the roof. 

The excavations have shown that the temple in 
its present form was built by Rameses II, but it 
was not completed until the sixth year of Rameses IX, 
some 140 years later. In its original state the temple 
consisted of the area covered by the Hypostyle and 
the present Sanctuary, which could not have existed 
then in the present form, as the entrance was on the 
south. Later, the Peristyle was added and acted as 
the Sanctuary. Later still, the entrance on the south 
was blocked up, a new gate was cut through the 
north wall of the town, and the original Sanctuary 
at the north end was pulled down and was rebuilt as 
the present Peristyle, while the forecourt was built 
outside the town to protect the new entrance. Occupa¬ 
tion of the town goes back to at least the reign of 
Sethos I, father of Rameses EE, and it is possible 
that the earliest occupation of the site dates so far 
back as the reign of Hatshepsut and Tuthmosis in 
in the Eighteenth Dynasty. 

Owing to the exceptional height to which the walls 
now stand, a height rare on an Egyptian site, the 
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town will probably prove the most complete and best| 
preserved town of Pharoaonic Egypt yet discovered.^ 
On the historical side, inscriptions of no less than tenj 
kings have been found with details of wars, the 
names of new viceroys of Ethiopia, new material 
concerning known viceroys, and the important new 
lists of Syrian and Sudanese towns. On the archaeo¬ 
logical side, the most important discoveries are the 
remains of a hitherto unknown Sudanese culture, and 
in addition sherds of the recently discovered ‘Saharan’ 
civilization. Hitherto ‘Saharan’ sherds have been 
found only in Egypt near Armant and in the Sahara 
as far east as Selina Oasis. It has been presumed 
that the Saharan people came from the desert andr 
made their way to Egypt from the south; but the 
precise point of entry into the Nile Valley was un¬ 
known. The discovery of sherds of this civilization 
at Arnarah, which lies at one end of the shortest 
caravan route to Selima, would appear to indicate 
that the first place in the Nile Valley to be reached 
by this people has now been discovered. It may have 
been one of their important centres, a resting place 
after the desert journey. Future excavation may be 
expected to bring to light new facts bearing upon 
the history and character of the culture. The exhibits, 
thought to belong to the previously unknown 
‘Sudanese’ culture, consist of a number of agate, 
flint and chalcedony arrow-heads together with some 
basalt axe-heads. 

The excavations have been under the direction of 
Mr. H. \Y. Fairman. It is expected that complete 
excavation of the site will take at least four to five 
seasons. 


ANGULAR DISTRIBUTION OF SUBMARINE DAYLIGHT 


l of the illumination under 
water, and its variation with depth and surface 
light conditions, is of interest for several reasons. 
In the first place, a comparison of the actual distribu¬ 
tion not very far below the surface with that which 
wo would expect to find below a perfectly smooth 
water surface, with the given daylight conditions, 
would enable us to estimate the amount of scattering 
caused by the surface, and so to check Clarke’s 
suggestion that the considerable extinction produced 

ST bubbles the chief action of which would be to 
scatter some of the light and increase its average 
bbfiqmtgf. Secondly, by comparing the distributions 
at different depths, we oould judge the relative 
importance of absorption and of scattering in the 
dxfeoetiocL of the filmnioation, since absorption by 
{ ## waiac, by matter zn solution, or by dark and 
rpattor in suspension, would cause enhanced 
i of the obKque rays and render the average 
nearly vertical, while scattering by 
~ “l tender it more diffuse. Thirdly, from 
of the polar distribution and of the 
as measured by a photometer 
window, we Oould calculate the 
wfcioifa is the determning factor in 
latter could be measured 
t affifftfe osl photometer if such could 

|nj knowledge in this 
r jtowpn gga&ft by Pettecsaon and 
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by Johnson and Liljequist* describes numerous ex¬ 
periments in Swedish waters with two types of 
photometer; in the first, an opaque disk mounted 
axially at a variable distance above a ^ride-angle 
photometer enables all light above any desired 
altitude to be screened off, and the effect of each 
altitude zone to be obtained by difference. In the 
second, the sensitivity of the photometer is limited 
to a comparatively narrow-angled cone, the axis of. 
which can be directed in any desired direction in\ 
altitude or azimuth, so that a complete polar distribu-^ 
tion curve can be obtained. 

The results show that in sunlight and compara¬ 
tively smooth water, under which conditions the 
majority of the tests were made, the under-water 
light is chiefly limited to a cone of rays the axis of 
which is near the theoretical direction of the direct 
sunlight. With increasing depth, the axis of the cone 
becomes more nearly vertical, and its angle increases, 
the first effect being due to absorption and the second 
to scattering. The former, however, seems to be 
much the more important agent in the extinction. 
The authors also give figures for the ratio total/vertical 
illumination. This naturally falls as the light becomes 
more nearly vertical, either due to increasing solar 
altitude or to increase of depth of immersion. The 
authors* figures range from 1-23 to 1*51. H. H. P. 

* Svenaka Hydxogmfiak-BIologlska Kommissioneu. Skrffter, Ny 
setfa. Hydrografi 14; On tfie Angular Distribution of Submarine 
Daylight and on the Total Submarine mumlnatlon. By Nils G. 
Johnson, and GfOsta IdJeqjifct. Pp. 16 . (Goteborg: Syenska Hydro- 
graflrfc - BInfog^ Komrufaskmen, 1988.) 
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AMERICAN SPECIES OF CREPIS 


E B. BABCOCK and G. L. Stebbins, jun., have 
* published in a Carnegie Institute of Washington 
Publication in 1938 a comprehensive sur\ey of the 
American species of Crepis. About a hundred pages 
are devoted to the descriptions of species, including 
keys to species, sub-species and apomietic forms 
within the species. The types described fall within 
twelve groups derived from twelve endemic diploid 
-species in each of which r — 11, and which are 
probably all derived by hybridization and polyploidy 
from Old World species with 4 and 7 pairs of chromo¬ 
somes. It is suggested that the former arose in 
eastern Siberia in the warmer middle and late 
Tertiary times. 

The diploid species occur in circumscribed areas, 
being limited mainly by climatic, though in part by 
edaphic factors. The Crepis runcinata group differs 
from the other species groups by being entirely 
diploid and sexually reproduced; evolution within 
this species has apparently been by mutation and 
other agencies, followed by selection in response to 
climatic and edaphic influences ; the extreme types 
show intergrading and are interfertile, so that all are 
included within the Rassenkreis of the single species. 
The other species show evolution mainly by poly¬ 
ploidy. The ‘gigas* autopolyploids show similar 
distribution to the parent diploid, whilst allopoly¬ 
ploids, with characters intermediate between the 
parent species, are also more tolerant of climatic and 
edaphic factors than either parent and consequently 
tend to have a wider range. With hybridization there 
is a strong tendency for the sterile intermediate forms 
to be maintained by apomixis ; such apomietic forms 
are often sufficiently definite to warrant separate 
descriptions and keys for identification. The dis¬ 


cussion of the behaviour of the species showing 
polyploidy and apomixis includes comparison with 
other genera known to behave in a similar manner. 

The whole survey is very complete, and it is of 
great interest to have the distribution of the species 
mapped and discussed in relation to the climatic 
changes since the probable time of origin of the 
species. The wider distribution of the polyploid 
types indicates the greater tolerance of these to 
factors, which have presumably exterminated the 
diploids except from localized centres. This history 
of the Crepis flora and the preference of particular 
species for certain climatic and edaphic conditions 
may enable this genus to serve as a guide in further 
studies of the development of the present day 
flora. 

The use made of structural features in estimation 
of polyploidy is worth mention. In many cases the 
average length of the guard cells of stomata from 
fully developed basal leaves gives a good guide as to 
the degree of polyploidy, though care has naturally 
to be exercised where hybridization has involved 
species with different initial size of guard cells in the 
diploid species. It was also found that pollen grains 
from diploid forms are approximately uniform in 
size and have three germ pores, whilst those of 
tetraploids are also uniform, some being predomin¬ 
antly three-pored, some four-pored. Triploid and 
pentaploid forms have markedly irregular pollen, 
with at least some four-pored grains. Thus differen¬ 
tiation between adjacent chromosome numbers, 22 
from 33 or 44 from 55, may be drawn from examina¬ 
tion of pollen, whilst distinctions between 22 and 44 
or 33 and 55 chromosome types is obvious from the 
size of the stomata. 


MODERN METALLURGICAL RESEARCH 


4 

O N June 22, Prof. E. Wever, of the Kaiser Wilhelm 
Institute fur Eisenforschung in Diisaeldorf, 
delivered a lecture at the Royal Society on ‘'The 
Development and Present State of Modem Metallur¬ 
gical Research”. The lecture was one of those 
arranged under the scheme for an exchange of visits 
between representatives of the Royal Society and 
the Kaiser Wilhelm Gesellschaft, but it was clearly 
impossible in the space of a single lecture to deal 
with such a wide field as the title indicates, and 
actually Prof. Wever confined his attention to certain 
aspects of research on the structure and constitution 
alloys and the transformations that influence 
them. 

In a brief review of the early development of the 
basic methods of metallographic investigation, he 
paid tribute to the German, French and British men 
of science who were the pioneers in microscopy, 
thermal analysis and the construction of constitu¬ 
tional diagrams. In this part of the lecture his theme 
was that microscopic examination reveals the 
arrangement of the crystals in solid metals, thermal 


analysis enables the changes which affect this to be 
studied, while the application of the laws of hetero¬ 
geneous equilibrium to co-ordination of the data 
obtained by theee methods results in the construction 
of diagrams which represent the relations between 
constitution on one hand and composition and 
temperature on the other. 

After a brief reference to the more recently 
developed study of metals by means of X-ray 
analyses, which enables the arrangement of the 
atoms in the crystals to be ascertained. Prof. Wever 
went on to deal with modem investigations on the 
kinetics of the transformations in solid metals. This 
is a field of research with which he has been closely 
associated, and most of this part of the lecture was 
concerned with the work of his colleagues and 
h i ms elf. As investigations of this kind have been 
co nfin ed to the study of the transformations that 
occur in steel during cooling at different rates, 
attention was confined to the effect of the rate of 
cooling on the temperature of the changes, the 
progress of these changes at different constant 
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temperatures below the critical range, and the 
structures produced in steels of different carbon 
content cooled at different rates or allowed to trans¬ 
form at different constant sub-critical temperature^. 

Since the investigations of Dejean in 1917 and 
Portevin in 1919, it has been known that a progressive 
increase in the rate of cooling results in the first place 
in a gradual lowering of the normal changes, and in 
the second place, when a certain critical rate is 
exceeded, in the discontinuous depression of the 
changes to a lower temperature at which martensite 
is formed. Researches carried out since 1930 in the 
Kaiser Wilhelm Institute have contributed to present 
knowledge about the various changes and the relations 
between them. It has been shown, for example, that 
once the rate of cooling is sufficiently rapid to prevent 
any changes taking place above the martensite 
point, further increase in the rate of cooling does not 
produce further lowering of the martensite change. 
Thus a line may be drawn in the iron-carbon diagram 
to indicate the temperature at which the martensite 
change begins in steels of different carbon content, or 
a three-dimensional diagram may be drawn to show 
the relations between carbon content, rate of cooling 
and the temperatures of the transformations. It has 
also been known for some time that when steel is 
cooled to about 500° C. at a rate that suppresses the 
normal change, and is then cooled more slowly or 
maintained at constant temperature, an intermediate 
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transformation occurs. The investigations with which » 
Prof. Wever has been associated indicate, however, 
that this intermediate transformation may also 
proceed to some extent during continuous cooling at 
certain rates. Thus by cooling steels at progressively 
increasing rates, three kinds of changes may be 
obtained, namely, the normal, the intermediate and 
the martensitic. 

By means of a magnetic balance, the progress of the 
normal and the intermediate changes at different 
constant temperatures has been studied. This work 
has shown that the rate of the normal austenite- 
pearlite transformation increases to a maximum as 
the temperature at which it is caused to take place" 
is lowered, but further lowering leads to a diminution 
in the rate and it finally becomes extremely slow. A 
characteristic of this change is that at all temperatures 
there is a period of delay before it begins. At tem¬ 
peratures below that at which the normal change 
can take place the intermediate change occurs. This 
begins immediately, proceeds at a rate that becomes 
more rapid as the temperature is lowered, and 
continues to an extent that increases as the tempera¬ 
ture is lowered. At still lower temperatures the 
martensite change takes place with great rapidity, 
and investigations on iron-carbon-nickel and iron- 
carbon-manganese alloys have shown that the 
martensite change in carbon steels corresponds to the 
Y -*■ a change in iron-nickel or iron-manganese alloys. 


FISSION OF URANIUM NUCLEI 


P tOF. OTTO HAHN of the Kaiser Wilhelm 
Institat flir Chenjie, Berlin-Dahlem, was guest 
lecturer, on the Invitation of the Royal Society, at 
the Royal Institution on Friday, June 23. Prof. 
Halm’s subject was ‘“The Fission of Uranium Nuclei 
by Neutrons”, and his account was chiefly historical. 
As the first definitely to establish, the production of 
elements of medium atomic weight (fission products) 
wbaa uranium is bombarded by neutrons, Prof. 
Hahn naturally co nfin ed himself mainly to describing 
the chemical method of investigation used by his 
7 if. 

JB^J^ cinbed in, detail how, in the process of 
and yfaiarifog the earlier investigations of 
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products following xenon and caesium isotopes. 

Up to this point. Prof. Hahn had described only 
previously unknown activities, but he went on to 
show how first one and then another of the so-called 
trans-uranie elements, postulated to explain most of 
the early work on the uranium disintegration, were 
proved, by purely chemical means, also to belong to 
the middle, rather than the end, of the periodic table. 
This was established by physical methods in other 
laboratories; but his own experiments had carried k 
the matter further in one particular respect. After'! 
a great deal of labour, he had been able to show that- 2 
the eka-iridium of the earlier classification contained 
molybdenum as well as tellurium—even though the 
half-value periods of the two active isotopes were 
distressingly similar I There remained only the task 
of applying the same methods of exact chemistry to 
the other activities which had not so far been studied. 
Prof. Hahn said, for his own contribution to the 
problem to be complete. 

In the discussion which followed this most interest¬ 
ing lecture. Prof, Niels Bohr gave an account of the 
theoretical treatment of the fission problem recently 
undertaken by Dr. J. A. Wheeler and himself in the 
United States, and further contributions were made 
by Prof- M. L. E. Olfphant, Dr. 33. Bretsoher, Prof. 
G. P. Thomson and others. 

Dr. Bretsoher mentioned the results of prelim¬ 
inary experiments using large quantities of lead 
tetraethyl, which appear to show that fission occurs 
(though with a- very small cross-section) with lead 
under fast neutron bombardment. 

1 N. F. 
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UNIVERSITY EVENTS 

Belfast. —Dr. R. H. Sloane has been appointed 
lecturer in experimental physics and Mr. G. Williams 
lias been appointed lecturer in zoology. 

W. R. Crawford has been approved for the degree 
of D.Sc. in mechanical engineering. 

Cambridge. —Prof. D. M. 8. Watson. Jodrell pro¬ 
fessor of zoology and comparative anatomy. Univer¬ 
sity of London, has been appointed to give the 
Herbert Spencer Lecture in Trinity term. 1940. 

Edinburgh. —Mr. James Brough, of the University 
of Manchester, has been appointed lecturer in the 
zoology of vertebrates m succession to Dr. C. H. 
O’Donoghue, and Mr. J. E. G. Raymont, of University 
College, Exeter, has been appointed lecturer in the 
zoology of invertebrates in succession to Dr. Peter 
Gray. 

Glasgow. —At Commemoration Day on June 21. the 
honorary degree of doctor of laws was conferred on 
the following, among others : Sir Andrew Duncan, 
chairman of the executive committee of the British 
Iron and Steel Federation; Prof. W. J. Goudie, 
emeritus professor of the theory and practice of heat 
engines. University of Glasgow ; Prof* I. M. Heilbron, 
professor of organic chemistry, University of London ; 
J. McFadyen McNeill, naval architect, Glasgow; 
Prof. F. J. M. Stratton, professor of astrophysics. 
University of Cambridge ; Prof. G. G. Turner, pro¬ 
fessor of surgery. University of London. 

Leeds. —Dr. M. G. Evans has been elected to the 
chair of physical chemistry, in succession to the late 
Prof, H. M. Dawson (see p. 15). 

Dr. R. G. S. Hudson has been elected to the chair 
of geology wliich will become vacant on the retirement 
of Prof. A. Gilligan at the end of the present session 
(see p. 16). 

Dr. J. B. Speakman has been elected to the chair 
of textile industries in succession to the late Prof. 
A. T. King (see p. 15). 

The following appointments haw also been made : 
Mr. Frederick Whalley, as lecturer in anaesthetics ; 
Mr. Herbert Agar, as tutor in obstetrics and gynaeco¬ 
logy ; Mr. A. Stewart Johnstone, as lecturer in 
radiology ; Mr. R. V. Riley, as research assistant in 
the Fuel Department. 

London. —Prof. Frank Horton, University pro¬ 
fessor of physics at Royal Holloway College, has been 
elected vice-chancellor for the year 1939-40. 

Mr. Harry Stobie has been appointed, as from 
October 1, to the. University chair of dental surgery 
and pathology tenable at the Royal Dental Hospital 
of London School of Dental Surgery* From 1932 
until 1936 he was postgraduate instructor in oral 
surgery at the Royal Dental Hospital and since 1930 
. he has held the part-time posts of honorary dental 
surgeon, dean and director of teaching, and lecturer 
in dental surgery and pathology at that hospital. 

Dr. Harold Heywood has been appointed, as from 
October I, to the University readership in mechanical 
engineering tenable at the Imperial College of Science 
and Technology, From 1936 until 1938 he was 
lecturer in mechanical engineering at the City and 
Guilds College and since March 1938 he has been 
senibr research officer at the British Coal Utilisation 
Research Association* 


SCIENCE NEWS A CENTURY AGO 

Equipment of Magnetic Observatories 

The study of terrestrial magnetism, which had 
made great strides in the early part of last century 
through the work of Hans teen. Gauss, Humboldt. 
Sabine and others was advanced another stage by 
the dispatch in 1839 of an expedition to the Antarctic 
under the command of Capt. James Clark Ross, for 
whom the Admiralty had fitted out the Erebus and 
Terror. The Athenwmn on July 6, 1839. referring to 
this said : “We long since announced that a naval 
expedition was about to proceed to the Antarctic 
Seas, for the purposes of magnetic research and 
observation. In consequence the Royal Society have 
resolved to address a letter to such foreign societies 
as were most likely to take an interest in the subject, 
calling on them to aid, as far as possible, in executing 
a concerted system of observation'’. The Athenceum 
then printed the letter of the Royal Society which 
said that “Her Majesty's Government has ordered 
the equipment (now in progress) of a naval expedi¬ 
tion of discovery, consisting of two ships, under the 
command of Capt. James C. Ross, to proceed to the 
Antarctic Seas for the purposes of magnetic research 
and also the establishment of fixed magnetic observa¬ 
tories at St. Helena, Montreal, the Cape of Good 
Hope, and Van Dieman’s Land having for their 
object the execution of a series of corresponding 
magnetic observations during a period of three 
years. . . . The Court of Directors of the Honour¬ 
able East India Company have also in compliance 
with the suggestion of the Royal Society, resolved 
to establish similar observations at Madras, Bombay, 
and at a station in the Himalaya Mountains. ...” 
The communication was accompanied by a report 
made to the Council of the Royal Society by a joint 
committee of physics and meteorology. It was 
intended that a series of meteorological observations 
subordinate to, and in connexion and co-extensive 
with, the magnetic observations should be made. 

Ross’s expedition was a very successful one, and 
he penetrated to within less than twelve degrees of 
the South Pole. The Royal Geographical Society 
awarded him a gold medal in 1841 and after his 
return home in 1843 he was knighted. 

Prevention of Steam-boat Accidents 

In consequence of the numerous accidents to 
steam vessels a century ago, the Government ap¬ 
pointed Captain Pringle and Josiah Parkes to report 
on the causes and the prevention of such accidents. 
The first part of their report was printed in the 
Mechanics 1 Magazine of July 6, 1839. They recom¬ 
mended that a Board should be set up under the 
Board of Trade to register and classify all steam 
vessels, that surveyors should be appointed to inspect 
and report on the condition of vessels, that the 
Board should investigate all accidents, that an 
annual report should be made to Parliament on the 
state and progress of the mercantile steam marine, 
that instructions should be drawn up for the surveyors, 
that an abstract of the law relating to steam-boats 
should be placed in a conspicuous place in each 
vessel, that hulls should be surveyed half-yearly, 
that licences should be issued, and that the surveyor 
should ascertain that the safety valves in the boilers 
were the right size, and that no licence should be 
granted to vessels having the spindles or levers of 
the safety valves on deck. 
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APPOINTMENTS VACANT 

Applications are Invited for the following appointments on or 
before the dates mentioned : 

Adviser in Agbicttlicbax Botany (Mycologist) in the Unf* eisity 
of Manchester—The Registrar (July 1). 

Lectures (Woman) in NAttbe Study and Education in the City 
of Leeds Tnuning College—The Director of Education, Education 
Department, Calverley Street. Leeds. 1 (July 3). 

Superintendent op Ballistic Research in the Research Depart¬ 
ment. Royal Arsenal, Woolwich—The Under-Secretary of State 
(C.5), The War Office, London. S.W.l (July 7. Quote appts. 150 A). 

Superintendent for a War Department Experimental Estab¬ 
lishment— The Under-Secretary of State (0.5), The War Office, 
London, S.W.l (July 7. Quote Appts./151 A). _ _ , 

Lecturer in Mechanical Engineering m the Heanor Mining and 
Technical School—The Director of Education, County Education 
Office, Derby (July 8). 

Assistant Botanist at the Royal Botanic Gardens, Kew—The 
Secretary, Ministry of Agriculture and Fisheries, 10 Whitehall Place, 
London, S.W.l (July 10). 

Adviser on Plastics in the Directorate of Scientific Research of 
the War Office (and later for the Ministry of Supply when formed)—- 
The Under-Secretary of State (C.5), The War Office, London, S.W.l 
(July 10. Quote Appta./153). 

Assistant Lecturer in Zoology In the University of Manchester— 
The Registrar (July 12). 

Assistant Lecturer in Geology in the University of Leeds— 
The Registrar (July 12). 

Professor of Chemistry in the University of Aberdeen—The 
Secretary (September 16). 

Professor of Bn (unerring in Auckland University College, New 
Zealand—The Secretary, Universities Bureau of the British Empire, 
88A, Gower Street, London, W.C.l. 

Curator of the Pitt-Bivers Museum in the University of Oxford 
—The Registrar. 


REPORTS AND OTHER 
PUBLICATIONS 
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Ministry of Labour. Report for the Year 1938. (CmcL 6016.) Pp. 
hr 4* 136. (London : HAL Stationery Office.) 2s. net. [26 

City and County of Bristol: Bristol Museum and Art Gallery. 
Report of the Committee for the Year ended 31st December, 1038. 
Pp. 28+4 plates. (Bristol: Museum and Art Gallery.) [56 

Proceedings of the Royal Society of Edinburgh, Session 1988-1039. 
Yet BO, Part 2 (No. 14); Studies on Reproduction in the Albino 
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Reap Merton. Pp. 145-162. (Edinburgh: Robert Grant and Son. 
LtC- London: WJffiauna and Margate, Ltd.) 0d. [56 
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The Carnegie United Kingdom Trust. Twenty-fifth Arm na l Report,* 
Jannary-December, 1938. Approved bv the Trustees at thelT General { 
Meeting held on Friday, 3rd March, 1939. Pp. vi +8H. (Dunfermline: 
Carnegie United Kingdom Trust) [76 

The Colonial Empire. Statement relating to the period 1st April, 
193e, to 31st March, 1939, to accompany the Estimates for Colonial 
and Middle Eastern Services, 1939. Presented by the Secretary of 
State for the Colonies to Parliament by Command of His Majesty, 
May 1939. Pp. Iv+9S. (London: HAL Stationery Office.) lg.net, [86 
Report of the British Guiana Refugee Commission to the Advisory 
Committee on Political Refugees, appointed by the President of the 
United States of America, presented by the Secretary of State for 
the Colonies to Parliament, by Command of His Majesty, May, 1939. 
(Cmd. 6014.) Pp. 20. (London: HAL Stationery Office.) 4d. net. [126 
New Tendencies in Colonial Policy. With an Introduction by Leonard 
Barnes. Pp. 16. (London: Pacifist Research Bureau.) 2d. [120 

War and the Colonies: a Policy for Socialists and Pacifists. Pp. 
lfl. (London: Pacifist Research Bureau.) 2d. [12b 

International Tin Research and Development Council. Publication"' 
No. 94 Report for 1938. Pp. 22. (Greenford ■ International Tin 
Research and Development Council.) [126 

The Royal Society for the Protection of Birds. Forty-eighth Annual 
Report, January l&t to December 31st, 1938, with Proceedings of 
Annual Meeting, 1939. Pp. 114. (London: Royal Society for the 
Protection of Birds.) 1«. [126 

Ministry of Health. Report of the Inter-Departmental Committee 

on Abortion. Pp. vi+168. (London: HAL Stationery Office.) 2s. 6 d. 
net. [126 


Other Countries 

Export Trade In and Byproducts Uses of Tobacco: Letter from 
the Secretary of Agriculture transmitting in response to Senate 
Resolution No. 291 (75th Session) a Report pertaining to the Export 
Trade in and Byproducts Uses of Tobacco. (Senate: Document No. 
89.) Pp. viii+56, (Washington, D.C.: Government Printing 
Office.) [26 

Forest Research Institute. Woodworking Series, No. 2 : Laminated 
Wood. By W. Nagle. Pp. vtIi+7+7 plates. (Dehra Dun: Forest 
Research Institute.) [66 

Cornell University: Agricultural Experimental Station. Bulletin 
709: Marketing Fruits and Vegetables on Farmers* Markets, New 
York Metropolitan District. By M. P. Rasmussen, Pp. 60. Bulletin 
710 : The Peach Enterprise in Western New York * Soil Relationships, 
Costs and Returns, and Marketing. By Herrell F. De Graff. Pp. 37. 
Bulletin 711: Sofia in Relation to Fruit Growing in New York, 
Part 14: Tree Behavior on Important Soil Profiles in the Finger Lakes 
Area. By Damon Boynton. Pp. 21. Bulletin 712: State Reforestation 
in Two New York Counties ; The Story of the Land and the People. 
By T. E. LaMont. Pp. 23. Bulletin 713: The Composition of Rural 
Households. By W. A. Anderson. Pp. 24. Bulletin 714: Problems in 
the Production of Iceberg Lettuce m New York. By J. 33. Knott, 
E. M. Anderson and R. D. Sweet. Pp. 17. Memoir 218: The Effect 
of Temperature on the Photoperiodie Response of Spinach. By J. E. 
Knott. Pp. 38. Memoir 219: Neutralisation Curves for the Humic 
Adds of Beat Soils. By B. D. Wilson and E, V. S taker. Pp. 19. 
(Ithaca, N.Y.: Cornell University.) [56 

28 Berieht der Naturforschenden GeseHscbaft. Die aitesten Rftder- 
uhren and modemen Sonnenuhren: Forschungen fiber den Ursprang 
der modereen Wissenschaft. Von Ernst Zinnur. Pp. 148+50 plates. 
(Bamberg: Naturforschenden GeseUschafb.) [56 

Figkeridirektorateta skrifter, Serie Havundersakelser. VoL 6, No. 1: 
Flsken og Havet. Pp. 104. YoL 6, No. 2: Torsken i Oslofjorden. 
Av Johan T. Ruud. (Bergen: A.s John Griegs Boktrykkeri.) [68 
League of Nations: Child Welfare Information Centre. Annual 
Report on Child Welfare for the Third Session of the Advisory Com¬ 
mittee on Social Questions. Pp. 202. (Geneva: League of Nations : 
London: George Allen and Unwin, Ltd.) 4*. [56 

Colony and Protectorate of Kenya, Report on a Visit to Kenya. 
By Dr. J. B. Pole-Evans. Pp. 36+18 plates. (Nairobi: Govern¬ 
ment Printer.) 2t. 6 d. [126 

U.S. Department of Agriculture. Technical Bulletin No. 643 * 
Food Habits of North American Diving Ducks, By Clarence Cpttam* 
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SCIENCE IN MODERN AGRICULTURE 


r is now twenty-nine years since the great for¬ 
ward step was taken whieh for the first time 
made agricultural research on any important scale 
possible in Great Britain. In 1910 Mr. Lloyd 
George set up the Development Commission, 
charged with the duty of developing agriculture 
and provided with an endowment fund which 
avoided the necessity of asking Parliament for 
money each year: it was thus able to take long 
views and to carry out important work which 
i might otherwise have been impossible. 

The wisdom of this method has been folly 
justified by the events of the succeeding years, 
and the twenty-eighth report of this Commission* 
now issued shows a remarkable range of activities, 
and a gratifying number of successful achievements 
of which all concerned may well be proud. The 
magnitude of the operations may be judged from 
the fact that the expenditure during 1937-38 
amounted in all to £740,466, as compared with 
^641,126 in 1935-36. Of this sum £131,555 was 
devoted to fisheries, £2,300 to land reclamation, 
and £606,611 to agricultural and rural industries. 

About £500,000 was in 1937-38 expended under 
the heading * 'research 5 5 , the largest single item being 
the purchase of an estate at Compton for the pro- 
- yLsio n of facilities for experiments, by the research 
institutes on livestock, which at present are difficult 
to carry out. The estate comprises 1,500 acres of 
easily formed land on a chalk subsoil, and the herds 
v include nearly 400 pedigree cattle and 450 pedigree 
pigs. The total price paid for land, buildings, 
equipment and livestock was £74,995. Nearly 
another £40,000 is to be expended on ftirther 
developments. 

* Development Commission. Twenty-eighth Export of the Develop¬ 
ment Commissioners being for the Year ended the 31st March 1988. 
Pp. 184. (London: HJd. Stationery Office, 1939.) 3*. net. 


A full account of the work on foot-and-mouth 
disease is given. This is one of the most serious 
and costly troubles in modem agriculture, and at 
present the only method known of dealing with 
it is to slaughter at once all infected animals. 
Slaughter is now compulsory; but of course com¬ 
pensation has to be paid to the owners, and the 
cost is very high. Successive min i stries have 
ordered inquiries and carried out some investiga¬ 
tions, and since 1924 a sum of about £200,000 
has been spent on this side alone. In these cir¬ 
cumstances,it is really distressing to read that until 
recently the study of the disease was only on a 
temporary basis : that 4 'changes in the temporary 
scientific staff employed—changes due, in part at 
least, to the resignation of young workers seeking 
more permanent employment than could be offered 
by a committee constituted for a temporary 
inquiry—not only made the work very costly, but 
created something of a Tiope deferred 5 complex in 
those, including the commissioners themselves, 
who were responsible for expenditure”. Thfo 
happened, not as one might think, two hundred 
years ago, but in 1933 ! One wonders what is the 
use of our costly educational system that produces 
a community in which such complete disregard of 
the need for scientific investigation is possible. 
Happily this particular difficulty is now overcome 
and the investigation is to be put on a permanent 
basis. 

A large part of the Com missioners 5 expenditure is 
on the agricultural research institutes at Rotham- 
sted, Cambridge, Oxford, Aberystwyth. Aberdeen, 
Edinburgh, East Mailing, Shinfield and other 
centres where the different branches of agriculture 
are shared out, each institute being responsible for 
a particular set of subjects. The arrangement works 
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well, and the cordial relations between the staffs of 
the institutes on one hand, and the Development 
Commission, the Agricultural Research Council 
and the Ministry of Agriculture officials on the 
other, ensure adequate treatment of all the sub¬ 
jects. The general rule is that the Commission 
finds most of the money for annual maintenance 
and up to fifty per cent of approved capital 
expenditure, the institutions having to find the 
remainder. 

The Development Commission spends its money 
wisely, but it is not the only body financing agri¬ 
cultural research. The Land Fertility Committee, 
the Sugar Commission, the various marketing 
boards all spend or can spend money under this 
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name. In this awakening interest in agriculture, 
history is repeating itself: **The farming tribei 
wrote Arthur Yo ung a hundred and fifty years ago, 
"is now made up of all ranks, from a duke to an 
apprentice”. So the promoters of agricnltural 
research are in our time widespread and numerous. 
Unfortunately, apart from the Sugar Com mi ssion, 
the so-called research is not infrequently not 
research at all, and indeed the effect of one of these 
bodies has been to put an end to some work of 
permanent value that was being done. Happdyf 
the Agricultural Research Council is getting 
into its stride, and when it is fully functioning 
it will prevent some of the wastage still liable 
to occur 


INTEGRATION IN THE CENTRAL NERVOUS SYSTEM 


The Form and Functions of the Central Ner¬ 
vous System 

An Introduction to the Study of Nervous Diseases. 
By Prof. Frederick Tilney and Prof. Henry Alsop 
Riley. Third edition. Pp. xxxvii+851. (London: 
H. IL Lewis and Co. Ltd., 1938.) 5Gs. net. 

I N no part of the body is the relation of form 
and function so clear as in the central nervous 
system. Modem neurology owes its present 
position to advances in knowledge which have 
come from many sources. Comparative anatomy 
has shown clearly how the brain has altered and 
increased in size with the gradual evolution of the 
mammalian series, and the addition of new centres 
to the primitive brain can usually be correlated 
with changes in the habits or reactions of the 
new species. Anatomists have aided in the 
understanding of the human brain by two farther 
lines of approach. Embryologies! investigation 
has helped in outli ni ng the various components 
of the brain, and, by a study of the gradual 
myolinization of tracts, has correlated structure 
with function. Finally, histological investigations 
have shown that different parts of the nervous 
system contain highly differentiated cells, and 
cortical areas outlined by histological means 
haw been found to subserve different activities. 
Ob tbo other hand, detailed study of the functions 
the central nervous system has helped, in 
f'tgfera £&stance&, to a clearer understanding of the 
based both on physiologioal 
observation of patients 


Profs. Tilney and Riley, in their book, founded 
on a clear understanding of this important relation 
of form and fiinction in the nervous system, have 
provided a model for a text-book, a model which 
might well be copied for other systems in the body., 
Physiology and anatomy used to be regarded by 
students as two widely separated subjects. This 
book provides detailed anatomical and histological 
descriptions of the various component parts of 
the nervous system, associated in each instance 
with an account of the evolutionary and embryo- 
logical significance of that part and followed by 
an account of its function, based partly on 
physiological principles, but illustrated by clinical 
syndromes. Case reports, used throughout the 
book, indicate to the student how dependent 
diagnosis is on a knowledge of detail, and serv^ 
as an excellent introduction to the study of 
neurology. 

To a clear account of the spinal cord and 
the simple reflex arc, the authors gradually 
add details of the higher structures of the 
primate nervous system, and the increasing 
complexity of the control of the simple reflex, by 
the addition of new association tracts, both sensory 
and motor, is easy to follow. The development of 
the cerebellum and its function in the Synergic 
regulation of muscular patterns' is particularly well 
described. 

Perhaps the most interesting sections of the 
book are those dealing with the cerebral cortex. 
The evolution of the cerebral hemispheres is seen 
in its highest form in the human brain, and, follow¬ 
ing a full aooount of the cortical localization of both 



NATURE 


51 


No. 3636, JULY 8 , 1939 


motor and sensory functions, the authors discu&s 
^£fie welding of the various afferent stimuli into 
cognition, based on memory of similar sensory 
patterns previously received. From this cognition, 
they follow the development of motor incentive 
patterns leading to activity, personality and 
intelligence. The authors reveal themselves as 
followers of the ‘behaviourist 3 school of psycholog¬ 
ists, explaining individualism largely on the basis 
of previous experience. They show how the 
structure of the silent parts of the cerebral cortex 
might well subserve such a function, but the exact 
correlation here of form and function must await 
fuller clinical, or perhaps psychological, analysis. 

A few minor defects detract little from the 
achievement of this book, which is now in its third 
edition, but may be noted for possible correction 
in the further editions that will be called for. It 
is doubtful whether the “venosity” of the blood, 
rather than its carbon dioxide content, can be 
considered the chief source of stimulation of the 
respiratory centre, and Cheyne-Stokes respiration 
can no longer be regarded as due to a “vascular 
spasm so affecting the respiratory centre as to 
cause its exhaustion*\ 


The illustrations in the book are excellent. They 
show clearly the points referred to in the text 
and, by their number, aid the reader in following 
the complex pathways a& they track through the 
nervous system. The photographs of clinical 
cases, however, fall short of the high standard set 
by the other illustrations It would be a diagnostic 
feat to recognize Fig. 568 as a case of juvenile 
paralysis agitans, and a more typical picture of an 
acromegalic should not be difficult to find. The 
authors state that in this edition an attempt has 
been made to reduce the bulk of the book and 
certain sections have been eliminated. In a book 
of this size it is a pity that space could not be 
found for a more detailed account of the cerebro¬ 
spinal fluid and of the syndromes related to the 
obstruction of the various components of the circle 
of Willis and other arteries supplying the brain. 

These are, however, minor points. Profs. Tilney 
and Riley have produced a book which will remain 
a classic, a fine introduction to the intricacies of 
neurology for the student and an invaluable work 
of reference both for anatomical detail and as an 
aid to the clinician attempting to localize baffling 
physical signs. M. L. R. 


A CENTURY OF BRITISH PHILOSOPHY 


A Hundred Years of British Philosophy 
By Dr. Rudolf Metz. Translated by Prof. J. W. 
Harvey, Prof. T. E. Jessop, Henry Sturt. Edited 
by Dr. J. H. Muirhead. (Library of Philosophy.) 

. 828. (London : George Allen and Unwin, Ltd.; 
w York : The Macmillan Go., 1938.) 2 os. net. 

T HE prodigious output of philosophical litera¬ 
ture in Great Britain during the last hundred 
years makes it difficult for one to attempt a 
thorough examination of the various currents 
cut ting across the field of speculative thought. 
Such an attempt involves a mastery of the manifold 
windings of that thought itself and a spiritual 
acquaintance with its distinguished representa¬ 
tives. A British scholar might have found it 
mfficult to undertake such a task: living in the 
very atmosphere he would have to analyse, he 
might feel perhaps a lack of perspective for an 
unbiased outline of the controversial object of his 
inquiry. 

It was left to a German scholar to provide us 
with a detailed account of the development of 
contemporary British philosophy. Though his 


book was originally written in German for the 
benefit of his own countrymen, it has aroused the 
interest of the editor and publishers of the ‘“Library 
of Philosophy” and it has prompted three eminent 
British scholars to undertake its translation as a 
pure labour of love. The English translation, 
which amounts to a corrected and enlarged version 
of the original edition, brings the bibliographies up 
to date and contains valuable additions of new 
material, such as the enlargement of the sections 
on the Oxford moralists and the Logical Positivists. 
All these facts speak for the excellence of this 
work, which can be recommended not only for the 
accuracy of its information, but also for the 
candid opinions expressed on the leading philo¬ 
sophers of our time. 

There are two parts in this book. The first one 
deals with the older schools of thought in the 
nineteenth century, such as the Scottish philo¬ 
sophers, the utilitarian-naturalist thinkers, and the 
group interested in religious philosophy. Although 
these schools are known in their main features, the 
general reader will find a new interest in them 
on account of the fresh material introduced by 
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the systematic treatment of all their individual 
representatives. 

The main attraction of the book, however, is 
the second part, which deals with the recent schools 
of thought, and which covers nearly three quarters 
of the volume. Beginning with the revival of 
interest in speculative problems initiated by 
Coleridge, it brings us down to the present day, 
through a panoramic display of the neo-idealist 
movement, pragmatism, the older and the new 
re al i sm , mathematical logic, the philosophy of 
natural science, psychology and the philosophy 
of religion. 

The older group of British idealists, such as 
Coleridge, Carlisle, Hamilton, Grot© and Jowett, 
paved the way for the introduction of the German 
masters into our own philosophy. With Green and 
Caird, the powerful momentum of the thought of 
Kant and Hegel communicated itself to a variety 
of group of thinkers. Towering above them is the 
outstanding figure of Bradley, who has exercised a 
profound influence on our generation. Bradley’s 
construction of the world begins with imm ediate 
experience, in which axe combined feeling, know¬ 
ing and being. The categories with which 
the mind tries to grasp reality are in them¬ 
selves mere appearances, though they may have 
a place in reality as fragments of it. But the 
ultimate and all-embracing reality is the absolute 
or the spirit, which comprehends and completes 
all finite experiences and appearances, and which 
may be known through the ascending degrees of 
reality, each fragment of which is dovetailed in 
a larger one until the absolute is reached. Similarly, 
in the field of action the self-fulfilment of the 
individual makes him gradually conscious of the 
absolute through his assimilation of wider social 
units, the mutual relations of which account for 
our duties and obligations. 

lh his absolute idealism, Bradley is followed by 
Joachim and Bosanquet, who defend thought as 
a pathway to absolute reality. Closely related 
with this group are the Hegelians, like Baillie, 
Hald a ne , Mackenzie, Muirhead and Smith. With 


personal idealism are connected the names of 
Tringfe-Patrison, Rashdall and Sorley. The 
idealist strain is also found in the works of 


WiJdro-C&rr and HoernM, and especially of lead¬ 
ing twi uf science hka Eddington and Jeans, who 
$0 lK^ conoeave the world of matter as something 
ipd^endeutly of the mind. Compared 
pronouncements of their 
predecessor^ fifty years ago that 
was real* this altitude Is particularly 
fc fair to *dd* however, that all 
mm shjre these views. Writers like 
m attempt a different 
tjf fltQr $hye*ial toM. 
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The antagonism between spiritualism and 
materialism is more pronounced in the con* 
troversies about the philosophy of animate Nature, 
which keep alive the old feud between vitalists 
and mechanicists. The latter favour the view that 
life is a by-product of blind processes of dead 
matter; while the former maintain that life is 
something fundamental and oreative, exhibiting its 
own purposes and ends. Hogben beheves that 
there was never a time when biologists entertained 
more confidence in the usefulness of classical* 
physioo-chemical methods as instruments for 
arriving at predictable conclusions about the 
behaviour of organisms. Woodger goes even 
further by applying to the study of biological 
questions physical methods and an appropriate 
notation of mathematical logio leading to a 
gradual displacement of the notion of ‘stuff’ by 
that of ‘system 5 ; so that the notion of protoplasm 
or living matter will have to go the way of 
hereditary substance, if the biologists can learn 
to think of cells more in terms of systems and 
less in terms of stuff. 

Against these mechanistic views, Thomson and 
J. S. Haldane olaimed the independence of biology 
from physics, while admitting that the advances 
of physics during the present century have made 
it much easier to realize the true relations between 
these sciences. Thomson defended a “methodo-^ 
logical vitalism” in which the physico - chemical 
phenomena of living organisms and groups cannot 
find a complete explanation without the biological 
concept of the organism as a historic being in 
which a racial as well as an individual past lives. 
J. 8. Haldane went much farther in maintaining 
that the meohanioist conception has been upset 
by the discovery that atoms are not mere inert 
elastic bodies, but centres of intense specific and 
persistent internal activity, and that on this 
internal activity their physical and chemical pro^ 
perties depend. Atoms seem now to have pro¬ 
perties similar to those which are attributed to 
living organisms as co-ordinated wholes. Hence, 
if biology may retain the old physical and mathe¬ 
matical conceptions for practical purposes, the 
more fu ndam e nt al of these very conceptions are 
assuming characters similar to those of biology. 
It may be added here that a remarkable feature of 
the philosophy of both these eminent representa¬ 
tives of vitalism is the indispensable part which 
God plays in their world-view. 

It is as a reaction against idealism that the 
realist movement began in 1903 with Moore’s 
famous essay “The Refutation of Idealism”. In 
his defence of the objectivity of the external 
world, the existence of values and the external 
character of the relation between subject and 
object, Moore was soon followed by an increasing 
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number of thi n kers such as Russell, Johnson, 
Joseph, Ross, Price, Wilson and especially Alex¬ 
ander, Lloyd Morgan and Broad. With these 
last three thinkers is connected the theory of 
emergence, which develops the view that physical 
events manifest an ascending hierarchy of kinds of 
relatedness in the case of the various strata of 
existence. Emergence is the explanatory principle 
which accounts for every advancing stage of com¬ 
plexity into the psycho-physical world. The 
technical aspect of Lloyd Morgan’s world-descrip¬ 
tion is supplemented by Alexander’s view that 
emergence stirs the spatio-temporal ultimate 
stuff of reality and thus produces in succession the 
various ontological details of the world, from the 
atomic events of the physical nature to the 
emergence of deity. 

A different realist strain pervades the concep¬ 
tions of Russell and Whitehead, with whose na m es 
is connected the epoch-making “Principia Mathe- 
matica”. This work crystallized the long contro¬ 
versies on the significance, the methods and the 
mutual relations of mathematics and logic. It is 
also a permanent source of inspiration to a score 
of logicians like Wittgenstein, Stabbing, Ramsay, 
Braifhwaite, Heath, Mace and others. Russell’s 
epi&cemologica! realism, however, becomes a 
c neutral monism’ in so far as it considers the 
ultimate stuff of reality as neither mental nor 
material, but neutral; while bis analysis of our 
complex experience breaks it into ‘atoms’ and has 
to be expressed as a ‘logical atomism 5 . Whitehead’s 
philosophy becomes also a kind of monism with 
his explanation of the dynamic effort of the world 
passing into everlasting unity, and of God’s vision 
accomplishing his completion by absorbing the 
world’s multiplicity of effort. 

It cannot be said that all realists agree about 
the various problems of philosophy; some of them 
even go dangerously near idealism, in spite of 
common attitude to the fundamental problem 


The Principles of Rational Industrial Manage¬ 
ment 

By James J. Gillespie. Pp. xv-f229. (London : 
Sir Isaac Pitman and Sons, Ltd., 1938.) 10s. 6 d. 
net. 

A BOOK which claims to he “the boldest and 
most vital contribution to management 
thought in the past decade” must expect to be 
judged by a high standard. Unfortunately, what¬ 


of knowledge they profess. It is difficult to 
see, however, how their generous efforts can hear 
fruit when one takes into account their tacit 
acceptance of Hume’s criticism of the fundamental 
notions of philosophy. Without the secure founda¬ 
tions afforded by such notions as substance, 
causality and deity, it is almost hopeless to build 
permanent constructions on such vague concep¬ 
tions as 'the ultimate stuff of reality’, ‘enduring 
events’, ‘emergent qualities’ or ‘progressive deity*. 
If we submit these conceptions to a destructive 
analysis, would we not run the risk of seeing them 
also dissolve into nothingness ? Scepticism and 
realism cannot thrive together; and, after all, 
realism cannot expect to win the fight for suprem¬ 
acy by surrendering its best weapons before the 
battle is joined. 

Various practical characteristics and national 
pec uliari ties stand out from a close study of con- 
temporary British philosophy. Individualism, 
distrust for comprehensive systems, empiricism, 
optimism, and in some cases mysticism, are among 
the most prominent. The fusion of these qualities 
with the traditional British common sense, has 
promoted a friendly relationship between philo¬ 
sophy, religion and the positive sciences. Indeed, 
without the theoretical and practical data of the 
sciences and of religious experience, philosophy 
alone could neither undertake conclusively its 
scrutiny of reality, nor carry our minds to the 
highest flights of purposive thinking. There is no 
reason why philosophers should reject the con¬ 
clusions of faith while they welcome the results of 
experimental science. The world-view of philo¬ 
sophy embraces every aspect of human activity. 
British philosophy will no doubt he judged by 
future generations according to its power to 
promote and maintain co-operation with both 
religion and science. The trend of English thought, 
as it is excellently outlined in the present volume, 
bears out this belief. T. Greenwood. 


ever may be the intrinsic merits of this study, it is 
decidedly marred by jargon which both obscures 
the meaning, and occasionally descends to the 
coining of words. Nor can it be said that the 
author contributes anything that is very novel to 
management theory or practice. The limitations 
of scientific management in the narrower sense 
have been widely recognized in recent years. The 
social aspects of management and the social 
responsibilities which industrial leadership involve 
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are being increasingly recognized, as 'well as the 
service basis of industry in its true&t sense. What¬ 
ever mistakes have been made in the past, and 
however far industry may need to go in the future 
to l i n k up its economic and social functions, it is 
a large claim that rejects entirely the term ‘scientific 
management* in the way that is done by Mr. 
Gillespie, and substitutes for it what he describes 
as ’rational management*. His claim is unlikely 
to be accepted without demur by many concerned 
with the theory or with the practice of management. 

When this has been said, however, it must be 
admitted that the author has written a stimu¬ 
lating book. Those who have the patience and 
perspicuity to penetrate the jargon in which some 
of his chapters are clothed will find much to repay 
them. Without detracting from the value of the 
scientific method, Mr. Gillespie indicates its limita¬ 
tions, particularly in the analysis of phenomena 
which involve social and economic factors. The 
failures of scientific management indeed arise not 
so much from its methods or tools, as from the 
narrow outlook with which it has sometimes been 
applied. Mr. Gillespie shows very clearly the 
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importance of the other elements which may be 
involved in the situations with which management 
in mdu'Jtry is confronted He indicates, too, how 
much industry itself has to hope from advances 
in the social sciences, as well as from the utilization 
of the physiological and psychological data 
acquired, for example, by such investigations as 
those of the National Health Research Board and 
the National Institute of Industrial Psychology. 

The author includes a highly suggestive section 
on leadership and lays a timely emphasis on the 
importance of the principle of authority and 
obedience in management—not only the obedience 
of authority by employees, but also the obedience of 
management itself to the whole purpose which 
industry is serving, no less than to the regulations 
laid down by itself. Mr. Gillespie undoubtedly 
writes with vision but the book would have gained 
in value not only by some attempt to avoid jargon, 
but also if the numerous cross-references to he 
found in some of the chapters had been collected 
in a systematic bibliography as a basis for the 
wider reading which the volume might well 
stimulate. R. B. 


GRAHAM LAND 


Southern Lights 

The Official Account of the British Graham Land 
Expedition 1934-1937. By John Rymill, with 
two Chapters by A. Stephenson, and an Historical 
Introduction by Hugh Robert Mill. Pp. xv~f 296 
4-80 plates. (London : Chatto and Wmdus, 1938.) 
31a. 6d. net. 

“OOUTHEBN LIGHTS" is the record of just 
^ over two years’ work in the Falkland 
Islands* Dependency of South Shetland by an 
expedition which was probably the largest in the 
current style, wherein every member is a volunteer 
and often a material contributor to the expedition. 
The great value of the book lies in the amount of 
detail of method contained in it and in the 
demonstration of the manner in which experience, 
forethought and choice of the correct means can 
ensure the success of polar journeys. In addition, 
it indirectly emphasizes how such a mode of 
approach will avert ‘adventures’, so many of 
which, it may be suggested, are induced by those 
who experience them. 

Although it may be labouring a well-recognized 
point, it is as well to emphasize the fact that in 
this sprt of work, aerial survey, valuable as it is, 
must be supported and checked by ground work, 
and this is demonstrated almost with violence by 


the contrast between the present map of Graham 
Land and its more immediate predecessor. (There 
is here, indeed, an aspect of the first principle of 
warfare—that the final decision depends on 
occupation by the poor infantry.) The sledging 
parties attained the success they deserved for their 
efforts in a country of almost unnatural savagery 
and, it may be added, beauty. 

There is naturally and properly no more than 
passing reference to the scientific results, and we 
may look forward to the publication of them with 
interest. The finding of fossils in Alexander I 
Land is of great importance and at once reminds 
one of the collection made by the Nordenskjold 
expedition on the other side of the igneous rocks 
which form the visible mass of Graham Land. It 
is known that very substantial collections and data 
were acquired by the biologists, and it is to be 
hoped that one or two of the fifty-two aeroplane 
flights were devoted to elucidating the obscure 
problems connected with the breeding of the 
crab-eating seal in the pack 

Although the style is rather pedestrian, Mr. 
Rymill is to be congratulated on the production of 
a very useful book and also for not having adorned 
himself with laurels, or a cap and bells. 

J. E. H 
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FACTORS IN POPULATION GROWTH 


The Natural History of Population 
By Raymond Pearl. (University of London: 
Heath Clark Lectures, 1937, delivered at the 
London School of Hygiene and Tropical Medicine.) 
Pp. xii- l -416. (London: Oxford University Press, 
1939.) 105. 6*7. net. 

T HE student of population problems has 
received recently many additions to his 
library, and the appearance of yet another volume 
might fail to arouse interest unless it contained 
new facts or presented the known facts in a fresh 
light. Prof. Raymond Pearl’s book on '‘The 
Natural History of Population” may justifiably 
claim to do both. Although some preliminary 
results of the researches which are described have 
been published in reports of the Milbank Memorial 
Fund, no comprehensive account of the work 
which formed the basis of the author’s Heath 
Clark Lectures in London in 1937 has been avail¬ 
able hitherto, and it is to be welcomed. 

This investigation of the prevalence and effective¬ 
ness of contraception in twenty-six American 
cities was based upon information obtained by 
medical officers from 30,949 women free from 
disease who gave birth to children in the obstetric 
departments of 139 hospitals in those cities during 
1931-32. Unlike previous data on this question, 
the material is not biased by having been collected 
in birth-control clinics but, as the author has 
taken great pains to show, may be regarded as 
fairly representative of conditions in the urban 
population of the United States. It necessarily 
excludes, however, the histories of women who 
rwere infertile by reason of complete success of 
contraception or for other reasons, and the material 
is likewise overweighted by the more fertile women, 
but the latter defect has been overcome to some 
extent by separate treatment of the primiparous 
and multiparous groups. 

Prof. Pearl approaches the general problem of 
fertility from the point of view of the biologist 
and biometrician, and he has not hesitated to 
include on his questionnaire and to reduce to 
numerical terms most of the important factors, no 
matter how intimate. Whether we like this or 
not, it is only by this means that the intellectual 
fog surrounding the real causes of the recent 
decline in the birth-rate is likely to be dispelled. 
It iB necessary to remember, however, that answers 
to questions of this kind may not be true answers, 
and that the deviations from truth will not 
necessarily cancel out when mass statistics are 


prepared from them. Psychological factors such 
as personal pride may lead to conscious or un¬ 
conscious exaggeration for some questions and to 
understatement for others, and the book leaves in 
the mind of the critical reader some doubt as to 
whether adequate allowance has been made for 
this. A probable understatement of the frequency 
of induced abortion is admitted and recognized, 
but the possibility of overstatement of their marital 
activities by the married persons who provided the 
information needs to be considered, before accept¬ 
ing the conclusion that the average chance for a 
woman of reproductive age that conception will 
result after a single attempt is as small as 1 in 250. 

In the material analysed, about 46 per cent of 
the white married women admitted or were 
believed to have practised contraception. When 
divided according to economic status, the pro¬ 
portion increased from 30 per cent among the 
poorest group to 80 per cent among the well-to-do 
and rich. It is estimated that in the general 
population from which the sample was taken the 
proportion was 55-60 per cent. The class differences 
in fertility are similar to those met with in Great 
Britain, and it is concluded that the chief factors 
responsible for them are the increase with advancing 
economic position of (1) age at marriage, (2) pre¬ 
valence of contraceptive efforts and (3) the effective¬ 
ness of these efforts. 

The observed differences between the fertility 
of Negro, native horn and foreign bom white 
women cannot be explained satisfactorily by birth 
control, however, and the author’s conclusion that 
the steady decline in fertility which recent years 
have witnessed within each class of the population 
is not due solely, nor perhaps even primarily, to 
the increase in conscious contraceptive practices, 
seems to be justifiable. The great changes in mode 
of life which have resulted from the present type 
of civilization must have affected the urge for 
reproduction in many ways, and may have pro¬ 
duced an unconscious diversion into new activities 
and interests of a great deal of vital energy which 
was previously directed to this end. It may now 
be too late to prove for the white races how 
important a factor this has been in bringing about 
the great fall in the birth-rate, since the compara¬ 
tive data of fifty years ago are not available, and 
it may be that the only way of proving it lies in 
the application of Prof. Pearl’s method of inquiry 
over a long period of time in some country where 
the process of 'civilization* according to the white 
pattern is only now beginning* 
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NEW RESEARCHES IN STEEL METALLURGY* 


By Dr. W, H. Hatfield, F.R.S., 

Director of the Brown-Firth Research Laboratories, Sheffield 


D ESEARCH in steel metallurgy is directed in 
^ the main to three principal aspects * (a) 

elucidation and improvement of the processes of 
steel manufacture and manipulation ; (6) investi¬ 
gation of the properties of steel under variable 
conditions approximating to those of service; 
and (c) exploration of the influence of added 
elements and of the effect of heat treatment in 
advantageously modifying the properties of steel 


of materials, and such demands, as I hope I shall 
be able to show, have drawn us along from one 
development to another. It is instructive, for 
example, to compare the composition, microstruc- 
ture, and properties of a marine engine crankshaft 
made from ductile Siemens Martin steel, with a 
modem aero engine connecting rod made from 
alloy steel produced in the electric furnace (Fig. 1 
and Table 1). Of course the former is a massive 



and producing those best required under (b), It 
can in truth be said that great progress has taken 
place under each beading of late years. 

The progress of steel metallurgy is perhaps 
typified at one of its industrial maxima in the 
steels produced for the aero engine. Enterprising 
and imaginative engineers like Dr. Fedden with 
his engine developments must, indeed, demand 
more and more of us in strength and reliability 


TiJQUS 1. KBQBiSIGAL FR0FHB0M6 OT TSTICAl ABEELO OOBHBOTETO- 
mm Ai id mabskm c&ajtkssajt 


Aero Marine 

conneetmg-rod crankshaft 



structure, not highly stressed, whilst the latter is 
small and light in construction and very highly 
stressed. 

Manufacture and Manipulation 

It will be appreciated that in studying the 
refining process the physical chemistry relates to 
very high temperatures. What are the actual 
reactions between the liquid'metal and the super¬ 
imposed liquid slag ? The refined liquid steel is 
poured into the mould and freezes. Liquid steel 
being a solution of various elements or their 
compounds in iron, which by differential freezing 
solidifies into a crystalline mass quite heterogeneous 
in character, one of the principal studies of recent 
years has been the determination of the nature 
and degree of this heterogeneity as affected by 
process, composition and conditions of casting. 
Ingots of various sizes and shapes in various 
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steels have been sectioned and the implications 
of this heterogeneity in the forged or rolled product 
have been studied in order that the most suitable 
ingot as regards process, form and composition 
can be selected. 

As a result of the reactions of the steel-making 
process, the liquid steel contains disseminated 
through it small quantities of oxides of silicon, 
iron, manganese and other elements, but during 
the cooling and freezing process these oxides 
coalesce and orientate themselves in well-defined 
design ; along with these oxides are sulphides re¬ 
sulting from the sulphur content of the steel. Such 
oxides and sulphides form weakness transversely 
to the direction of forging and rolling, and any 
mitigation of the trouble by reduction of the oxide 
and sulphide content is much to be encouraged. 

This problem is steadily yielding to inquiry 
and experiment, although the experimental diffi¬ 
culties are great. The compounds in equilibrium 
or indeed in existence at 1600° C. in the liquid 
phases are not necessarily those encountered at 
15° C. Solubilities are different, and hence, for 
example, the difficulties of studying the solubility 
of gases. It is important to know the oxygen 
content and its condition in the liquid steel; one 
great step forward has been the development of 
the vacuum fusion method of determining the 
total oxygen in the final steel, but we have not 
as yet quite mastered the technique of determining 
the form in which the oxygen occurs. The nitrogen 
and hydrogen contents of steel are also having 
much attention, and these, particularly the hydro¬ 
gen content, may prove of consequence. 

In small masses, modem technique gives very 
good results as regards homogeneity, but if you 
pour 100 tons or 200 tons of liquid steel into a 
mould and allow it to freeze, the differential 
freezing produces a heterogeneity of a more 
serious order which is clearly transmitted in the 
structure of the final forging. If a large ingot is 
sectioned along its axis and the plane exposed is 
studied for variable composition and segregates, 
the nature of the result of the inquiry is indicated 
in Fig. 2. 

Whether the ingot be small or very large, it 
has to be heated to a sufficiently high temperature 
for forging and/or rolling. Also steel in varying 
mass has to be reheated and cooled in the heat- 
treatment processes such as annealing, hardening, 
tempering and stress-annealing. Thus, much 
research has of late been devoted to studying 
temperature gradients within the mass with 
different rates of heating and cooling, the reason 
being that temperature gradients produce internal 
stresses under certain conditions high enough to 
produce rupture, and when of even much lower 
order may in part be permanent in character. 


Effect of Temperature on the Properties 
of Steels 

Perhaps one of the most complex studies* is 
that of the changing properties of steel with 
varying temperature. It is of the utmost importance 
to the engineer that he should know the stresses 
the material will withstand under such changing 
and different conditions Important steam-raiding 
and power-generating unitd operate at tempera¬ 
tures up to 300 3 C . tvhilst itern^ such as exhaust 
valves, superheater and furnace parts operate at 
70CT to more than 1000” C On the other hand, 



(a) tb) 

Fig. 2 . 


180-ton ingot showing (a) zones of varta-rtvr 
COMPOSITION ; (6) DISTRIBUTION OF SEGREGATES. 

(a) The lighter the zones the lower the percentage 
of the elements which were in solution in the liquid 
steel. (6) Streamers of segregates are shown. 

steels used in aeroplane construction and special 
engineering must encounter very low temperatures; 
indeed, for experimental work, steel has been 
supplied to operate at —180° C. 

This study includes a knowledge of the pro¬ 
perties of steel at ordinary temperature and at 
the special temperatures after a lapse of time 
comparable with the later stages in the length 
of life of the part under service conditions. 

To instance the nature of research in this field 
one must emphasize that, whereas until compara¬ 
tively recent years the understanding of the 
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mechanical properties of metals has been based 
upon rapidly applied stresses at the normal 
temperature resulting in destruction, as in the 
case of the well-known tensile, torsion, bending 
or notched bar impact tests, the experiments to 
which I am about to refer concern stresses of a 
known magnitude applied over long periods of 
time at temperatures well above the normal and 
in conformity vith temperatures of service. 
Permanence of form and dimensions, except for 
elastio deformation under service stresses with a 
practical absence of plastic deformation, is funda¬ 
mental to the successful operation of much modem 
mechanism, whereas the rapid destruction tests 
just referred to provide information of plastic 
deformation under rapidly applied stresses of 
sufficient magnitude to cause rupture, which has 
little bearing upon the problem of safety in 
design. The data really required concern the 
range of stress which can be safely carried with¬ 
out producing plastic deformation in excess of 
previously determined very small permissible 
values. 

Nearly ten years ago I put in hand an experiment 
which is still proceeding. This experiment consists 
of placing a strip of steel in tension under a stress 
of 25 tons per square inch. The material was a 
cold-worked austenitic steel with a limit of pro¬ 
portionality of 27 • 4 tons per sq. inch and yield 
point of 77 tons per sq. inch. Since June 1929 
the permanent extension has been nil within 
the accuracy of measurement applied, namely, 
a sensitivity of 1/40,000 of an inch and a gauge 
length of 8 inches. Clearly, if deformation is 
proceeding, it is at a less rate than 4 X 10" u or 
1/25,000,000,000 of an inch per inch per hour, and 
it may be claimed that evidence is still lacking of 
change of dimensions in this case under a stress 
so high as 25 tons per sq. inch. The temperature 
in this case is 23° G. and the data from the ordinary 
tensile test broken at atmospheric temperature 
enabled the stress employed to be selected. The 


t 

i 


experiment now constitutes a creep test over a 
period of 85,000 hours. 

With the introduction of temperature above 
certain values, this phenomenon of creep becomes 
a dominating one, and the problem is to determine 
the stress which will not produce creep or 
dnSormaiaon beyond postulated values under the 
conditions we are considering. The facts differ 
with different steels for the same ranges of tem¬ 
perature and for different temperatures with the 


a^me steel* and therefore only selected experi- 
data can be given to illustrate the 

the range of steam temperatures and 
Jfc* behaviour of two steels, namely, 
a #Smhg steel containing 
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molybdenum, at a temperature of 400° C., ordinary 
tensile tests give the following values : 

U-5%_ 




Proof 

Max. 





stress 

btress 


Seduction 



(tons' 

(tons/ 

Elong 

of 4iea 



sq in ) 

E>q m) 

(per cent) 

(per cent) 

Mild steel at 

20° C. 
400° C 

20 25 

34 1 

40-8 

64 7 

Molybdenum 

16 2 

32 54 

33 5 

62*0 

steel at 

20° C 

23*6 

33 0 

29 0 

47 0 

IS »» H 

400° G. 

20 5 

36 7 

30 0 

50 0 


If constant values of stress are applied to these 
two steels at a temperature of 400° C. over a 
period of 1000 hours, and careful determinations 
made of the effect of the loads, it will be found that 
deformation proceeds at stresses well below the 
tensile test yield point. With a stress of 15 tons 
per square inch the mild steel creeps during the 
24th to 72nd hour period at a rate of 26 x 10“ fa 
inch per inch per hour, and even in the 500-1000 
hour period at a rate of 1*4 X 10~ 6 ; whilst with 
a stress of 7 tons per square mch oreep occurs 
in the 24th to 72nd hour period at a rate of 
1 *1 X 10“ 8 , and in the 500-1000 hour period at 
a rate of 6 X 10“®. The addition of molybdenum 
to the other steel enables a stress of 15 tons per 
square inch to be sustained with a rate of creep 
of 1 *25 x 10‘* in the 24th to 72nd hour period, 
and so low a rate as 1 *4 X 10~ 7 for the 500-1000 
hour period. Thus, it is shown that, by long 
experiments of this character, the influence of 
added elements is determined as regards a most 
important characteristic of the material. 

The results of experiments conducted at tem¬ 
peratures of 900-1000° G. over very long periods 
of time will be of interest. A heat-resisting steel, 
that is, a steel having the necessary resistance 
to oxidation as well as some strength at high 
temperatures, containing carbon 0*21 per cent, 
nickel 12*32 per cent and chromium 21*09 per cent, 
was maintained under a load of 280 lb. per square 
inch for the period of 10,000 hours at 900° G. 
The load produced an initial rate of creep whioh 
diminished with time to a value of movement 
which became constant after about 2000 hours. 
Over the whole period of 10,000 hours the material 
permanently extended in length about 0*50 per 
cent. 

The microstructure in Big. 3 (a) is that of the 
test piece as not exposed to the high temperature, 
whilst (b) illustrates the change in structure after 
the 10,000 hours exposure at 900° C. to the 
atmosphere ; (c) illustrates the structure up to 

the surface, and it is seen that oxidation has taken 
place, but must have been slowed up by the 
protective oxide formed during the exposure. 

This experiment showB that with this steel under 
these conditions the rate of oreep does slow up 
to a constant minimum rate, but that, even so, 
creep or deformation under the applied stress then 
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continues at that rate. Similar experiments 
indicate, however, that the course of this particular 
experiment is not always repeated. 

Such long time tests are quite impractical as a 
means of comparing the creep properties of large 
numbers of alloys. This was foreseen many years 
ago, and a short time test, extending over a period 
of only three days, was devised, which is applicable 
to the whole range of temperature from 300° C. 
to 1000° C. s and has been used on an extensive 
scale in the testing of many alloys. The applied 
stress is permitted to produce deformation over 
the first 24 hours not exceeding 0*5 per cent of the 
gauge length, but during the next 48 hours no 
farther change in dimensions shall take place 
within the accuracy of measurement, which is to 


Table 2. Effect of composition epos ‘Cheep’ Characteristics 

of STEELS 


Composition (per cent* 


Time Yield 

(tons sq. 

In.) 

C 

Si 

Mn 

Xi 

Cr 

Mo 

300* C. 

400° C. 

500° C. 

550° C. 

0-24 

0*14 

0 59 

(0*08) 

(0 04) 

nil 

12 

7 

3* 

If 

0*23 

0*22 

0*53 

<0*10) 

(0*11) 

0*66 

19 

135 

S 

Si 

0*34 

0*29 

0 57 

3*06 

ml 

nil 

21 

10 

si 

2 

0*34 

0*18 

0*55 

3*22 

0*S7 

nil 


10 

sa 


0-2S 

0*13 

0 51 

2*76 

0*07 

0*61 

, 43 

21 

9£ 

4 

0*35 

0*13 

0*71 

(0*22) 

2*41 

U-51 

, 40 

oo 

10 

4 

0*43 

0*20 

0*60 

<0*21) 

1*30 

0 85 


m 

7i 

4 


steam practice range of temperatures, whilst 
Table 3 gives comparative data for a number of 
steels within the higher range of temperature. 

One important line of investigation concerns the 
effect of exposure to temperature for a long time 
upon the mechanical properties of the steels. 



(a) (b) <e) 

Fig. 3. 

Effect of prolonged exposure at 900° C. on microstructttre of a heat-resisting steel. 
(a) Before exposure ; (6) after exposure for 10,000 hours ; (e) edge after exposure for 10,000 hours. All x 100. 


t/40,000 inch. On a gauge length of two inches, 
-his is approximately equivalent to one millionth 
>f an inch per inch per hour. The maximum stress 
iot producing a deformation in excess of that 
50 postulated has been named the time yield , and 
produces data which can be interpreted usefully 
vith the assistance of data for longer period and 
nore sensitive experiments. Table 2 schedules 
'esults on different steels obtained within the 


Extremely important mechanical units have to 
operate for a life of many years at elevated tempera¬ 
tures, and owners are not very free in scrapping 
valuable parts so that tests can be made to see 
whether the mechanical properties of the materials 
are being maintained. 

Some time ago we installed substantial furnaces 
for long-time experiments of this character and 
have many steels exposed, for example, at 400° C., 


Table 3. Resistance to ‘scaling* and ‘creep* strength of special stainless and 

HEAT-RESISTING STEELS. 


_ 1 _ 

800° 

900 3 

Scaling index 
1000° 1100° 

1200“ C. 

400° 

500° 

‘Time Yield* creep value 

600° 700 3 800° 900“ 

1000° C. 

MM (28/32 ton) steel 

18% chromium stainless steel 

84 

0*28 

250 

82 

250 

— 


8 

14* 

4 

51 

1 

1350 

400 

240 

125 

— 

— 

3|% sUfeon—8% chromium steel 

80% chromium steel 


0*83 

0*64 

76 

— 

19 

4 

1 

300 

180 

— 

-_ 


0*41 

2*3 

5*7 

10 

17 

1U 

1 

320 

850 

260 

70 

18% chromium—8% nickel steel 

13% chromium—14% nickel—8% tung¬ 

| 0-12 

6*7 

175 

750 

-— 

12* 

11 

5 

2 

1000 

200 

70 

sten steel 

! 0*08 

3*5 

35 

— 

- — 

18 

8 

a 

H 

800 

190 

70 

25% chromium—20 % nickel steel 

23% chromium—12% nickel—4% tung¬ 

1 

0*22 

5*1 

11 

31 

13 

10* 

4 

900 

260 

70 

sten steel 

i 

0*41 

2*0 

15 

1,000 

19 

12 

4* 

if 

1,200 

280' 

90 


‘'Boding'’ into expressed in mSUigrama per sq, om. increase in weight. 
"Creep" strength expressed in tons/aq. inch shore 1 ton end In Eb.teq. inch below. 
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450° C. and 500° C. Each test piece is substantial 
in size and enables a very complete study of the 
material to be made. Samples of a particular steel 
are taken out after one month, six months, twelve 
months, and so on, and already valuable data have 
been derived. 

We have already found that some steels maintain 
their properties ; others, whilst maintaining their 
tensile teBt values, offer less resistance to notched 
bar impact fracture, and others by a type of 
preoipitation proceeding even after twelve months 
exposure have a progressively increasing strength 
and a decreasing ductility. Tests done at normal 
temperatures after exposure are not an adequate 
indication of the actual properties at the elevated 
temperature at which they have been exposed, 
and therefore since the temperatures selected 
s imulate service conditions, the mechanical tests 
are also being performed at these temperatures. 
In the main, the experiments to date indicate a 
more ductile condition at the temperature than in 
the cold. 

Effects of Alloying Other Elements 

The metallurgical processes in industrial use 
produce in bulk an impure iron, that is, mild 
steel, which is iron with a residual carbon content 
of O'10-0*20 per cent and a residual manganese 
content of 0*40-0*8 per cent, having very useful 
mechanical and fabrication qualities for structural 
purposes, marine engineering and many other 
purposes. By increasing the carbon content the 
strength of the steel is increased and its ductility 
decreased, but qualities suitable for rails, tyres 
or even tools are so prepared. 

The multiplicity of alloys which it would be 
necessary to make to exploit thoroughly the 
possibilities of the influence of added elements is 
obvious, and, therefore, it is clear that only the 
fringe of the subject has yet been explored. Much 
success, however, has been achieved. 

High tensile steels are available through the 
influence of small quantities of added elements, 
but the more outstanding advances relate to the 
influence of larger additions of the special elements. 

A high percentage of nickel produoes a steel 
with a very low coefficient of expansion, whilst 
certain percentages of nickel, manganese and 
chromium enable steel to be produced with a 
high coefficient of expansion comparable with 
that of the aluminium alloys. 

High percentages of cobalt, or of nickel and 
ahmiinium, enable permanent magnets of amaz¬ 
ingly high coeroive force to he produced. The 
presence of small quantities of chromium and 
aluminium enable hardened surfaces to be pro¬ 
duced, by the influence of ammonia at temperatures 
as low as 500°-550° G. 
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High manganese content produces a steel of 
excellent wearing properties under abrasion, whilst 
high chromium or high chromium and niokel con¬ 
tents produce a range of steels which are rust- and 
acid-resisting. Add to the last category other 
special elements and the interesting heat-resisting 
steels are produced which not only resist scaling 
at high temperatures, but have also considerable 
strength under such conditions. 

Perhaps the most outstanding achievement of 
recent times is the development of the rustless and 
heat-resisting steel metallurgy. Brearley in 1913 
had shown that a stainless knife could be made 
by hardening and tempering a steel containing 
13 per cent of chromium. This led to the searoh 
for steel whioh was rustless in the duotile condition, 
and so the 18 per cent chromium, 8 per cent 
niokel, and the 12 per cent ohromium, 12 per cent 
nickel, and other combinations were produced. 
Such steels are indeed stainless under normal 
conditions, and form the basis now of a great 
industry. 

One is invariably asked, Why are the rustless 
steels rustless ? The answer is, that they are 
cases of passivity, induced by composition and 
normal environment in the production of a passive 
external film. This is in part proved by the fact 
that under certain conditions local corrosion will 
take place even with so defined rustless steels, as a 
result of shielding action. Shielding action is the 
effeot of a deposit of material resting on the surface 
of the steel, which by its presence partially or 
completely prevents free access of oxygen to this 
surface of the steel, and thereby retards or prevents 
the repair of any minor breakdown of passivity. 
It is obviously necessary, in order that corrosion 
should develop, that the shielding agent should not 
entirely prevent access of the corroding solution. 
Such a conception is in line with the explanation 
which Earaday advanced in 1836 in explanation of 
the chemically induced passivity in the case of 
ordinary iron surfaoes; he visualized that “the 
surface of the iron is oxidized on the superficial 
particles of the metal and in suoh relation to the 
oxygen of the electrolyte as to be equivalent to 
oxidation/' It was left to Dr. Uliok Evans to 
isolate suoh passive films. 

The following experiment has reference to the 
gradual and visible thickening of this passive film 
under rather special conditions with time. In 
December 1924 (more than fourteen years ago), a 
cylinder of plain 18 per cent ohromium, 8 per cent 
nickel steel was placed in a bottle of nitric acid of 
strength slightly higher than 1 -20 sp. gr. After a 
year or two a clouding of the surface was notioed, 
and, accordingly, in June 1928 a second cylinder was 
immersed under similar conditions ; again the same 
effeot was noticed with the passing of time. In 
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June 1931 a further cylinder followed. These 
three cylinders have now been exposed for periods 
of 14 years, 1(H years and 1\ years respectively. 
The first is covered with a dark brown film, the 
second with a straw-coloured film, whilst the third 
as yet shows only a slight dulling of the surface. 
This evidently slower rate of film thickening, in 
the case of the third cylinder, may be due to its 
having a mirror fin ish as compared with a fine 
emery finish in the case of the other two cylinders. 
^ The solutions were examined in August 1938, 
and from these figures the weight of iron and of 
chromium dissolved from the cylinders was 
calculated, and it was found that there was a 
deficiency of chromium in relation to the iron 
when the relative proportions in which these two 
elements were present in the steel were taken into 
account. It was then assumed that this missing 
chromium is present in the form of Cr a 0 3 in the 
films on the surfaces of the cylinders, and the 
amounts were calculated. 

It is interesting to note that the calculated 
thicknesses of the films on the first two cylinders 
are not far removed from the value of about 
4 X 10"* which is obtained from the work of 
several investigators for the thickness of films 


giving a similar coloration. In the case of the 
third cylinder, the calculated film thickness is less 
than the minimum thickness required to give a 
definite coloration. 

It was quite accidentally discovered that a 
cylinder of 13 per cent chromium steel which is 
apparently not affected by nitric acid but is 
soluble in sulphurio aoid, beoame passive for long 
periods in sulphurio acid after immersion for a 
period in nitric aoid. This observation was made 
some fifteen years ago and before we had obtained 
the interesting data from the three cylinders of 
18/8 material. Evidence indicates that the 
corrosion-resisting properties of the rustless steels 
are due to the chromium facilitating the spon¬ 
taneous production of a protecting film of the 
necessary characteristics for resistance, whioh 
film if damaged is spontaneously renewed. 

Experimenting upon the basis of the rustless 
steel compositions, it has been found that by 
modifying the chromium and nickel and also by 
adding other elements such as tungsten, molyb¬ 
denum, cobalt or titanium, steels are produced 
which maintain a reasonably protective film at 
temperatures even in excess of 1000° C., and also 
have useful strength. 


THE ROYAL AGRICULTURAL SHOW 

By Prof W. B. Brierlby 


TN English agriculture the "Royal Show” is the 
^ peak of the year, and the occasion in 1939 is 
of special significance as it marks the centenary of 
t the Royal Agricultural Society of England. It is 
< fitting, therefore, that the Show should be held 
during July 4-8 in the Royal Park of Windsor, 
and that the University of Reading, which in¬ 
creasingly plays a leading part in agricultural 
education and research, should have been invited 
to accept responsibility for the scientific exhibit. 
The exhibition in the building devoted to educa¬ 
tion, research and marketing was arranged by the 
Faculty of Agriculture and Horticulture of the 
University (including the National Institute for 
Research in Dairying and the British Dairy 
Institute) with additional exhibits by the counties 
of Buckingham (acting in co-operation with the 
Buckinghamshire Producers) and Northampton. 

For many years, the scientific exhibit at the 
Royal Show has been of very high calibre, and 
this is all the more creditable when it is remem¬ 
bered that agricultural teaching does not lend 
itself to exhibition, and that agricultural research 


is of a somewhat plodding nature and that it 
possesses none of the more spectacular qualities 
of research in many other branches of science. 
Each year, however, it has become increasingly 
difficult to improve on the interest of former 
exhibits or to vary them in kind, and for the 
special occasion of a centenary show the young 
University of Reading was faced with an excep¬ 
tionally difficult task. It achieved a notable 
success due, primarily, to two facts: first, the 
entire exhibit was arranged on the central theme 
of the progress in agricultural research and its 
application to practice during the last hundred 
years, and, secondly, the individual exhibits were 
merged in a common decorative scheme designed 
and produced by the School of Art of the Univer¬ 
sity of Reading. The many scientific exhibits 
were excellent, but it was the happy marriage of 
science with art which remains the outstanding 
impression left by the scientific building. 

In any scientific exhibition the benohes are 
occupied by specimens, instruments, etc., but it is 
always difficult to know what to do with the wall 
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space. Sometimes it is just left as a blank and 
rather depressing area; more usually it is filled 
with graphs, tabular or textual matter which few 
people look at and which frightens many people 
away. It is, however, in the efficient and attractive 
use of wall space that the artist can render such 
valuable aid and, in the Royal Show exhibit, 
probably more people looked at the walls than at 
the benches. The scientist gave specific informa¬ 
tion, but the artist gave the general mental 
impression which synthesized the data, and which 
remained when specific facts were forgotten. 

All interested know of the serious reduction in the 
total cultivated area of Great Britain, the reversion 
of the relative importance of arable and grass, the 
fall in the cereal acreage, especially wheat, the 
partial replacement of the old root break and the 
appearance of the new sugar beet crop, and the 
increase in the acreage nnder potatoes and fruit, 
hut few things could do more to bring home to 
the general public the reality of these changed 
conditions than the economics exhibit, with its 
pictorial representations in the form of large 
colourful wall panels occupying the centre of the 
building. Similarly, a number of smaller but very 
attractive panels depicted corresponding changes 
in the numbers of dairy cows, poultry and pigs, 
and the decrease in the numbers of horses and 
sheep. A further panel portrayed one of the most 
lamentable facts of British farming, the exodus 
from the land. 

With the National Institute of Research in 
Dairying and the British Dairy Institute con¬ 
tributing to the exhibition, it was only natural 
that milk and milk products should occupy a 
prominent place. Their joint exhibit was designed 
to present a picture of the progress of dairying and 
dairy science during the last hundred years, and 
its success was very evident. Two flanking panels, 
“1839” and “1939”, showed in vivid contrast the 
change in the organization of the dairy industry 
during this period, and a central panel indicated 
landmarks in dairying; one very important land¬ 
mark being the foundation of the National Insti¬ 
tute itself so recently as 1912. Other panels 
illustrated progress in more specific aspects of 
research, such as the better breeding and feeding 
of dairy cattle, vitamins in milk, and the value 
of clean milk as food. 

Cattle have always been recognized as important 
livestock but, during recent years, the despised 
pig has also acquired merit and its numbers have 
correspondingly increased. In pig breeding a basic 
factor is accurate recording, and the importance of 
this was well illustrated in a special exhibit. 

I , Also* during recent years, the poultry industry, 
CSbadeapeBa of agriculture, has developed 
tibafrit now stands third in economic 
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importance. An excellent exhibit, backed by most 
attractive wall panels, showed this progress and 
demonstrated some of the changes in poultry 
husbandry and marketing which made it possible. 

But farm animals like human beings are heirs 
to many maladies, and the veterinary scientist 
plays the same important part in agriculture that 
the medical man plays in human society. During 
the last hundred years notable progress has been 
made in this field, and this was portrayed in an 
interesting exhibit in which particular attention 
was given to tuberculosis, parasitic gastroenteritis 
and contagious abortion. 

An important line of research carried out at 
Reading is soil surveying, a science of pedology 
only some fifteen years old. This work was 
illustrated by some beautifully coloured maps and 
by the profiles of twelve different soils occurring 
in Berkshire and Hampshire. Somewhat related 
to this was an exhibit illustrating the Land 
Fertility Scheme. The Government’s scheme 
came into operation in September 1937, and the 
work carried out under it has already given 
valuable insight into fertility problems as a whole 
and certain special problems in particular. 

In all agricultural matters and problems we 
return inevitably to the soil. As St. Francis sang, 
“Praised he, my Lord, for our sister, Mother Earth, 
which doth sustain and keep us, and bringeth forth 
divers fruits, and flowers of many colours, and 
grass”. But the soil is not just dead matter, a 
physico-chemical system for pedologists and 
chemists to disseot. It is a vast unexplored realm 
of living things, a land of Lilliput with teeming 
populations of microscopic plants and animals, 
eating, breathing, reproducing their kind, and 
fighting for existence in a struggle as relentless 
as any in our Brobdingnagian world. The most 
important of these soil microbes are the bacteria 
and fungi for, ultimately, all life and all living 
things are dependent upon them for existence. In 
two interesting exhibits, backed by decorative and 
informative wall panels, the story of these soil 
microbes was well told. 

It would be almost impossible to construct any 
scientific exhibition relating to agriculture in 
which pointed attention was not given to the vital 
necessity of grassland improvement. Progress in 
this field was well illustrated by an exhibit “Two 
blades of grass where one alone was seen before”, 
which showed dearly the improvement in the 
management of grassland due to the use of the 
best herbage plants and pedigree strains, aided by 
controlled cultivation, manuring and grazing. 

A complete representation of a century’s pro¬ 
gress in arable crops would have been extremely 
interesting, but the difficulty of showing improve¬ 
ment in roots rendered such an exhibit practically 
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impossible. There was, however, a valuable and 
finely staged exhibit showing improvement in 
cereals, which included mature growing plants, 
of varieties of wheat, oats and barley that were 
grown approximately a hundred years ago 
and an equal number of well-known modern 
varieties. 

With the increasing recognition of the value of 
protective foods, horticultural crops in many ways 
now rival agricultural crops in importance, and 
the value of scientific research in horticulture is 
rapidly attracting attention. Under modem 
competitive conditions high quality produce only 
is demanded, and this is unobtainable from 
neglected and pest-ridden orchards and gardens. 
This was exemplified partly in an exhibit designed 
to stress the differences between the old-fashioned 
ill-kept orchard and the modem plantation run 


on commercial and scientific lines, and partly in 
an exhibit of vegetables, salads and fruits grown 
in the intensively farmed area of Buckinghamshire. 

Finally must be mentioned the garden in front 
of the scientific building, which was laid out by 
the University Department of Horticulture to a 
design prepared by the Department of Landscape 
Architecture. A magnificent centre bed displayed 
the carpet bedding fashion of a century ago, whilst 
two flanking beds showed a modernistic treatment. 

The entire exhibition was a notable success, 
informative and stimulating in its portrayal of the 
interest of agricultural and horticultural research 
and of its value in practice, and not only colourful 
but also satisfyingly beautiful in the artistry of its 
design and production. The exhibit was worthy 
of the Royal Centenary Show and set a standard 
which it will not be easy to maintain. 


OBITUARIES 


Dr. W. M. Chads 

R. W. AL CHILDS, principal of University College 
during 1903-1926 and first vice-chancellor of the 
University of Reading during 1926-1929, died at his 
residence, Grimsbury Bank, Hermitage, Berkshire, on 
June 21, aged seventy years. 

In the history of the modern English universities, 
no one has played a part corresponding at all closely 
to that of William Macbride Childs. With the 
exception of Reading, the universities which have 
arisen during the past fifty years have developed 
from earlier colleges, with an established tradition of 
teaching and research as the justification for their 
academic independence. But the whole history of 
the movement which created the University of 
Reading is comprised within a period of less than 
*half a century. The institution to which Childs 
went as a lecturer in 1893 was little more than a 
centre at which work initiated by university extension 
classes could be carried to a further stage; it had 
scarcely the rudiments of an academic organization, 
and its financial resources were meagre and uncertain. 
It is the supreme distinction of Dr. Childs that he 
saw the possibilities latent in this small and anomalous 
institution, devoted his life to their realization, and 
impressed the stamp of his personality on the college 
and university which came into being through his 
efforts. 

Childs was enabled to succeed in what seemed at 
first a hopeless task by the intensity of his belief in his 
ideals, and by his power of imparting his own con¬ 
victions to others who could help him. He possessed 
the rare faculty of constructive imagination. To him, 
the ideal university was a community of teachers 
and students, informed by a life and spirit which 
transcended the achievements of individuals. From 


the pursuit of this ideal he never turned aside. But 
unlike many idealists, he had the habit of mind 
which finds pleasure in practical details, and his 
patience could never be exhausted. He planned 
every stage in the long process through which the 
college at Reading came to university independence. 
The addition of one department after another to the 
nucleus of a college with which his work began, the 
creation of an academic organization, the establish¬ 
ment of halls of residence for students, were all, to 
him, matters of intense personal interest. For thirty 
years he concentrated the abilities of one who was 
by nature a man of affairs upon the details which 
gave form and substance to an ideal. 

In course of time, the influence of Childs 1 personality 
and work spread beyond the circle of his imme¬ 
diate associates. It was his devotion to his chosen 
task, and the transparent sincerity of his conviction 
that the creation of a university in Reading was a 
work which any man might be proud to advance, 
which brought to the college the endowments essential 
to its growth. On the general history of the modern 
universities, his influence, though indirect, was real. 
The most original part of liis work at Reading was 
the establishment of a system by which all students 
not drawn from the immediate neighbourhood live 
in halls of residence. To-day, the value of life in a 
collegiate environment for students of a modern 
university is recognized everywhere. But when 
Childs conceived the idea of basing the University 
of Reading upon a residential system, little had been 
done in this direction elsewhere, and the opening of 
Wantage Hall in 1908 was the first effective demon¬ 
stration of the fact that life under conditions similar 
to those which have prevailed for centuries at 
Oxford and Cambridge was possible for students of 
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a modem university. It was not until 1920 that 
Childs’ work was crowned by the grant of university 
independence to the college at Beading. But the 
open mg of Wantage Hall, which symbolized his most 
significant contribution to the idea of a modern 
university, was probably the event in his career 
from which he derived the greatest pleasure, and it 
is the event which comes first to the memory of 
some, at least, of his associates on the morrow of 
his death. F. M. Stenton. 


Prof. A. E. Kennelly 

We regret to report the death on June 18 of 
Prof. Arthur Edwin Kennelly, emeritus professor 
of electrical engineering both at Harvard University 
and at the Massachusetts Institute of Technology. 
He had laboured for many years enthusiastically 
and successfully to further the interests of humanity 
by lightening manual and mental drudgery and 
promoting international co-operation for the interests 
of all. H is work led him to associate with experimental 
and theoretical physicists, with mathematicians, in¬ 
ventors and engineers, 

Kennelly was bom at Bombay in India in June 
1861 of British parentage. He was educated at 
private schools in Scotland, France and Belgium, 
and for four years at University College School, 
London. His first post was that of assistant secretary 
of the Society of Telegraph Engineers of London 
(now the Institution of Electrical Engineers). In 
1876 he was a telegraph operator in England with 
the Eastern Telegraph Co. and in 1878 he was an 
electri cian in Malta. In 1881 he was chief electrician 
in a cable engineering ship. In 1887 he went to the 
United States and became the principal electrical 
assistant to Thomas A. Edison, which position he 
held until 1894. In 1893 he was in addition consult¬ 
ing electrician to the Edison General Electric Co. 
(now the General Electric Co. of New York). 

In 1902 Kennelly was appointed professor of 
electrical engineering at Harvard University and 
occupied that chair until his retirement as emeritus 
professor in 1930. During the years 1913-24 he was 
professor of electrical engineering at the Mas¬ 
sachusetts Institute of Technology, being appointed 
emeritus professor of that Institute also. 

From 1894 until 1902 he was in partnership with 
E. J. Houston, the firm acting as consulting engineers. 
He was president of several societies, including the 
American Institute of Electrical Engineers, and the 
m ^minatlng Engineering Society during the early 
years of that organization. He was also president 
of the Metric Association. 

In the international field, Kennedy's services have 
been of the highest distinction. He was a United 
States delegate to the Electrical Congresses of 1900, 
of 1904, where he carried out the' onerous duties of 
general secretary, and in 1932. He was also delegate 

the International Radio Conferences in Baris in 
1921 and in Washington ih 1927, where allocations of 
Arife* frequencies were made to the 

jgjra&«f* JfcJte Wrid. He was a member of the 
of Wights and Measures 
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and attended the meeting at Sevres in 1933. During 
the year 1921-22 he represented seven co-operating 
American universities as first ‘exchange’ professor in* 
engineering and applied science at several French 
universities. In 1931 he gave a series of lectures in 
Japan under the Iwadare Foundation. He has 
published many books and is the author of more than 
350 papers, many of which were presented before 
scientific organizations at home and abroad. He was 
unflagging in his attendance at committee meetings 
and was the chairman of the committee on electrical 
definitions which has done very useful work. 

In 1900, Kennelly was very interested in 
progress made by Lodge, Fleming and Marconi in 
wireless transmission. When many mathematicians 
were proving that the transmission of wireless waves 
round the curvature of the earth was a physical 
impossibility, Marconi transmitted waves from 
Poldhu in Cornwall to Newfoundland. Kennelly, on 
March 15, 1902, was led to believe that the wireless 
waves were reflected by some kind of cloud pro¬ 
ducing a ‘mirror* effect which bent the waves round 
the earth’s surface. Kennelly and Heaviside both 
thought of a reflecting layer of ionized gas which 
could reflect the rays. This layer has since been 
called the Kennelly-Heaviside layer. 

In 1924 Appleton demonstrated the real existence 
of a ‘mirror* layer. The regular variation in reception, 
as the wave-length was changed, proved its existence, 
and later experiments proved that there was more 
than one reflecting layer in the atmosphere. 

One of the most useful mathematical methods *• 
popularized by Kennelly was the use of Axgand’s ^ 
method of using complex numbers to aid computers, 
thus saving much arithmetical labour. In April 1893 
in a paper published by the A.I.E.E. under the title 
“Impedance”, he applied complex qualities to tech¬ 
nology and to the extension of Ohm’s law to alter¬ 
nating current theory. He calls the inductance 
multiplied by 2n times the frequency, the “inductance 
speed”. The impedance is therefore the geometrical 
or vector sum of the resistance and the inductance 
speed. We thus find what is often called the Ohm’s 
law for alternating currents, which simplifies the^ 
everyday theory of the practical electrician. The/ 
impedance of inductive coils in series is readily deter¬ 
mined, and when two or more inductive coils are in 
parallel the component currents are easily found. 
This can be done both graphically and algebraically. 
In the latter case, the solutions are expressed in terms 
of hyperbolic functions, which in the absence of 
tables are sometimes very laborious to compute. He 
therefore edited charts and tables of hyperbolic 
functions to several decimal places, for which there 
has been a great de m and by practical electricians all 
over the world, as by the use of the tables andv^ 
charts there is a great saving in the time taken by j 
computers, and the accuracy required nowadays is 
much greater than that required thirty years ago. 
They are much used in long-distance telegraphy and 
telephony. 

Kennelly was very popular with his old students, 
who used to go from all parte of the world to study 
under him. I remember that before the Great War 
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I sent one of my students who was a graduate of 
London to do research under Kennelly. He often wrote 
saying how kind the professor was to him, having him 
to his house every week and going for a picnic into 
the country on holidays. Unfortunately, war broke 
out and he returned to join the army and paid the 
great sacrifice. I communicated the sad news to 
Prof. Kennelly and received a long letter back telling 
how popular the student was at Harvard, and how 
he took a leading part in all their sports and how 
they would ever remember him. They placed a 
memorial at Harvard. 

By all who knew him, Kennelly will be sadly 
missed, but it is pleasant to remember that to him 
it was given to have a long and useful life spent 
in the service of his fellow men. ^ Russeel 


We regret to announce the following deaths: 

Prof. J. Grinnell, professor of zoology and director 
of the Museum of Vertebrate Zoology in the Univer¬ 
sity of California, on May 29, aged sixty-two years. 

Mr. P. W. Jones, O.B.E., known for his work on 
the chemistry of explosives, on June 24, aged 
seventy-two years. 

Dr. Witmer Stone, emeritus director of the 
Academy of Natural Sciences of Philadelphia, on 
May 23, aged seventy-two years. 

Prof. A. E. Wells, professor of metallurgy in 
Harvard University during 1926-31, on May 24, aged 
fifty-five years. 

Prof. J. E. Woodman, emeritus professor of geology, 
in New York University, on May 19, aged sixty-five 
years. 


NEWS AND VIEWS 


Prof. V. Gordon Childe 

Pboe. V. Gordon - Chude, whose election as an 
honorary member of the Prehistoric Society of 
Switzerland in recognition of his services to pre¬ 
historic archaeology is announced, has been professor 
of prehistoric archaeology in the University of Edin¬ 
burgh since 1927. This chair, which he is the first 
to hold, was founded in memory of the late Lord 
Abereromby, himself distinguished as a pioneer in 
study of the Bronze Age in Europe. Prof. Childe, 
who is an Australian by birth, has travelled exten¬ 
sively in Greece, the Balkans, central Europe, and 
the East. His early visits to eastern European, 
sites strongly influenced the line of his develop¬ 
ment in archaeological thought, leading him to 
appreciate, more folly, perhaps, than had been done 
by archaeologists previously, the importance of the 
Danube Valley and adjacent regions as a key position 
in the study of European prehistory. During his 
tenure of the chair in Edinburgh, Prof. Childe has 
not only been active in promoting general interest in 
archaeological studies in Scotland, but he has also 
taken a leading part in the organization of field 
research on Scottish sites. Of his own work in the 
field, the excavation of the stone age village settle¬ 
ment of Skara Brae in the Orkneys ranks as the most 
remarkable revelation of a complete, prehistoric 
cultural unit which has yet been made in Northern 
Europe. His contributions to the literature of pre¬ 
historic archaeology are all remarkable for their 
grasp of detail, combined with an unusual breadth 
of view in tracing the general trends of development, 
as well as for insight into the interplay of the under¬ 
lying forces, especially such as belong to the field of 
prehistoric economics. 

Newton's Correspondence 
The Royal Society has formed a committee for 
the purpose of collecting and publishing the whole 
of the correspondence of Sir Isaac Newton. It is 


hoped that a substantial part of the work will be 
completed and that some of the volumes will be 
issued by the time of the celebration of the ter¬ 
centenary of Newton’s birth in 1942. The members 
of the co m m i ttee are as follows : Sir Charles Sherring¬ 
ton (chairman). Prof. E. N. da C. Andrade, Prof. 
G. N. Clark, Sir William Dampier, Sir Arthur Edding¬ 
ton, Sir Thomas Heath, Dr. H. Spencer Jones, 
the Librarian of Trinity College (Mr. Adams) and 
Prof. H. C. Plummer. The Council invited Prof. 
Plummer to be the editor of the correspondence and 
he has accepted this great responsibility. It is hoped 
to obtain the co-operation of all librarians in the 
various libraries of America and of Europe, and 
notifications of any original letters appertaining to 
Newton in their collections should be sent to the 
Assistant Secretary of the Royal Society, Burlington 
House, London, W.l. 

Malaya and India: Early Cultural Relations 

Conttr.ma.tion of a conclusion, which ran counter 
to generally accepted opinion, as to the archaeological 
possibilities of Malaya in the study of early cultural 
development in south-eastern Asia, has been afforded 
by the results of a fourteen months’ archaeological 
investigation undertaken by the Greater India 
Research Committee during 1937-38. Excavations 
were carried out in Kedah, Perak and J oho re under 
the field direction of Dr. H. G. Quaritch Wales, by 
whom the results have been described recently 
(Illustrated London News, June 24), and with the 
financial assistance of the Governments of the States 
interested. The most extensive and important of the 
excavations were in Kedah, some thirty sites, ranging 
in date from the fourth to the thirteenth century of 
our era, being thoroughly examined. The earliest 
remains are scattered and do not suggest any very 
large settlement before the sixth century. The oldest 
site found was on an isolated hill on the Sala River, 
some twenty miles north of Kedah Peak. Here was 
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found the massive latent© basement of a stupa and 
a small stone inscribed with a Buddhist formula m a 
South Indian script, not later than the second half of 
the fourth century. Another stupa site to the south 
on the Bujang stream produced a sun-dned clay 
tablet, inscribed with three stanzas of a Mahayana 
text in Sanskrit, which previously was known only 
in Chinese. This antedates previous evidence from 
Sumatra of the introduction of Mahayana Buddhism 
into Indonesia by more than a hundred years. 

Excavation of mounds on the site of the ancient 
city of Lankasuka revealed remains of Shiva temples 
and established the Pallava affinities of the art of 
the colonists in the seventh and eighth centuries, 
while foundation deposits from temples excavated on 
Kedah peak consisted of caskets, which, though 
undoubtedly Indian in character, are of a type un¬ 
known in India and are explicable only by reference 
to Java. The ruined state of the temple buildings 
made it possible to excavate the foundations more 
thoroughly than is usually possible, with the result 
that much valuable information as to dating and 
cultural relations with southern India was obtained 
from this source. Especially noteworthy is evidence 
of a revival of Hinduism in the eleventh to fourteenth 
centuries. These results, as well as those of earlier 
expeditions of the Greater India Research Committee, 
for which Dr. Wales has been responsible, suggest 
that the criticisms directed against the projected ex¬ 
hibition of the art of Greater India (see Nature, 
July 1, p. 20) are outweighed by the advantages 
which will accrue to Indian cultural studies from the 
enhanced knowledge and interest in the art and 
archaeology of Greater India which such an exhibition 
must arouse. This should result in stimulating 
further exploration and research. By tracing and 
exemplifying local developments of Buddhistic and 
Hindu art, the exhibition should in itself supply the 
unifying link, of which the absence has been imputed 
as one of the gravest defects of the proposal. 

Civil Defence 

The second Bulletin of the Air Raid Defence 
League gives an outline of civil defence in which the 
general framework is reviewed as a whole, so that the 
various technical, social and economic problems fall 
into their proper prospective in the defence of the 
whole living organism of a nation in a war zone. 
After discussing the nature and object of air attack 
and the policies which might be used by the attacker, 
the Bulletin concludes that evacuation of the con¬ 
gested target areas is the most radical strategic move 
and is called for on a much wider scale than is at 
present announced by the Government. It is urged 
that all who can should be evacuated and only special 
classes should stay. Careful planning of evacuation 
and action before war is in being could vastly reduce 
the dislocation caused by evacuation. A priority 
gcfxema, however, is required as the basis of defence 
«pipepgitya in which the proportionate risk has been 
Pf scientific principles. Bomb- 
for work and for rest is 
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advocated for those whose duty it will be to remain 
at work in the congested target areas and for the 
protection of those engaged in running vital services 
such a& telephones or first aid. For less congested 
and vulnerable areas shallow shelters of the Anderson 
or other types or strengthened basements must be 
provided, and small communal shelters or strength¬ 
ened basements for large blocks of flats or offioes 
axe necessary. 

The apathy of local authorities and the lack 
of staff for effective training are criticized as the 
chief hindrances to the effective utilization of volun-~ 
teers in national service. The Bulletin then urges 
the importance of policy bemg designed to make the 
economic system of Great Britain strategically less 
vulnerable. The Government should give a clear lead 
to industry to organize itself to meet war conditions 
and to undertake the preparation of suitable alterna¬ 
tive premises and services of supply and to provide 
pools of reserve plant. Similarly the maintenance of 
food supply is of paramount importance. Reserve 
stocks of food must be accumulated and protected. 
Facilities for handling and storing food and essential 
commodities at ports at present little used but likely 
to be important in time of war in view of their com¬ 
parative safety should be improved. Much of our 
present storage is in highly vulnerable positions ; 
so production of food should be greatly increased. 
Special stress is also laid upon the mobilization of 
science, the full resources of which are insufficiently 
utilized by the Government. Among subjects for 
urgent team research methods are food and storage, 
optical instruments, special drugs and shelter prob¬ 
lems. The importance of full publicity is emphasized 
and establishment of a Ministry of Information is 
recommended. 

Earthquakes in California 

On the morning of June 23, an earthquake of 
considerable intensity was felt along the whole of 
the coast of Southern California. It was particularly 
severe at Hollister and Salina, where it was said to. 
be the worst since 1906, though no material damage * 
was done. California is particularly prone to local 4 
earthquakes and tremors, and a glance at the 
geomorphic map prepared by the Earthquake 
Investigation Commission shows that considerable 
movement has taken place from time to time along 
the great fault systems which chiefly run parallel 
with the coast line. In this particular instance it is 
difficult to state exactly where the epicentre may 
have been, but it is possible that slipping may have 
taken place along the San Andreas Fault which runs 
practically along the whole length of the affected 
area and lies approximately midway between Hollister s 
and Salina. A second shock was felt at Pasadena 
and San Diego in the early afternoon of the same 
day. This probably had its epicentre in the moun¬ 
tainous region of Nevada ; it was sufficiently intense 
to have caused considerable damage had it occurred 
in a densely populated region. California has several 
seismologies! observatories, so that thorough mvesti- 
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gations will no doubt be made of these shocks. A 
descriptive catalogue of earthquakes of the Pacific 
coast of the United States from 1769 to 1928 was 
published in January 1939 by the Seismological 
Society of America. The recorded shocks for Cali¬ 
fornia occupy 231 pages whilst those for the remainder 
of the coast occupy 44 pages. 

Soviet Census 

More complete figures relating to the census of the 
Soviet population taken on January* 17, 1939, have 
been issued by the State Planning Commission of the 
U.S.S.R. The figures cover the entire population of 
the Union with the exception of the far north, where 
the census will be taken in the latter half of this year. 
The figures issued reveal that on January 17 last, the 
population of the Soviet Union numbered 170,467,186, 
including 81,664,981 males and 88,802,205 females. 
As compared with the census of 1926, the Soviet 
population has increased by 23,439,271 or by 15*9 per 
cent, the urban population being 55,909,908 or 
32*8 per cent of the total, as against 26,314,114 in 
1926, or 17*9 per cent of the total. Owing to a typo¬ 
graphical error in the note which appeared in Nature 
of June 3 (p. 936), relating to preliminary figures of 
the Soviet census, it was stated that the entire 
population had more than doubled. This should have 
read “the urban population has more than doubled”. 
The average annual increase of population in the 
U.S.S.R. during the period 1926-39 was 1*23 per cent. 
The increase in the birth-rate is illustrated by figures 
relating to some of tbe big towns of the Union. In 
1938 the average number of births per thousand of 
population in Moscow was 28*5, Leningrad 27*4, 
Kiev 27*4, Kharkov 27*7, Baku 33*9. There are 
174 towns in the U.S.S.R. with populations of more 
than 50,000; 82 have populations of more than 
100,000 and eleven have populations of more than 
half a million. The population of Moscow has in¬ 
creased from 2,029,425 in 1926 to 4,137,018 in 1939, 
or by 103*9 per cent, and that of Leningrad from 
1,690,065 in 1926 to 3,191,304 in 1939, or by 88*8 per 
cent. Rout towns are included in the 1939 census 
which did not figure on the geographical maps in 
1926, namely, Karaganda which now has a population 
of 166,937, Magnitogorsk with a population of 145,870, 
Stalinogorsk with a population of 76,207, and 
Komsomolsk-on-Amur with a population of 70,746. 
During the period 1926-39, 1,536 new urban centres, 
213 of which have been constituted as towns, have 
sprung up on the territory of the Soviet 
Union. 

Pulkovo Observatory 

The chief observatory in the U.S.S.R., situated at 
Pulkovo, a few miles outside Leningrad, celebrates 
tbe hundredth anniversary of its foundation this 
year. To-day a number of buildings devoted to 
astronomy and related sciences surround the original 
central edifice, with its circular hall through the 
middle of which runs the Pulkovo meridian. This 
hall is now used as the observatory’s museum, and 
it contains some extremely interesting exhibits, 


including a working model of the solar system, made 
by an unknown craftsman 150 years ago. Not only 
do the earth and planets revolve around the sun in 
this model, but also the glass shade which covers it is 
utilized for representation of the stars and con¬ 
stellations. The library, situated in a gallery around 
the main dome, contains some very valuable unique 
works, including Kepler manuscripts. The Pulkovo 
Fundamental Catalogues of Stars are widely known 
for the accuracy of the observations entered in 
them. Needless to say, the observatory is also rich 
in astronomical photographs and s im i la r research 
materials. At the time of its foundation the re¬ 
fractor installed in the observatory, one with a lens 
of fifteen inches diameter, was the largest in the 
world. It was added to in 1885 by the installation 
of another refractor with a thirty-inch lens. 

Positive Eugenic Policy 

In his Galton Lecture, Dr. 0. G. Darwin discussed 
a positive eugenic policy (Eugenical News, 31, No. 1). 
He pointed out that a eugenic policy could only 
exist under conditions of civilization. In centuries 
up to the nineteenth, populations were stationary 
or increased but slowly. Then wages began to rise 
or the price of wheat went down, and with it the 
mortality rates in infancy and adulthood. It was no 
longer essential to have a certain level of intelligence 
in order to stay alive. Natural selection ceases to 
operate in civilization, and the things on which 
surpluses shall be spent are determined by advertise¬ 
ments. The relative absence of natural selection 
inevitably leads to degeneration unless eugenic 
selection can take its place. As regards negative 
eugenics, the propagation of mental weakness is 
much more serious than the transmission of a bodily 
weakness with a high intellect. As regards positive 
eugenics, we need not wait for full knowledge of the 
human genetic constitution, to construct human 
beings as an engineer constructs a bridge. Quite 
enough is already known with reasonable probability 
for immediate eugenic action. Bohr’s principle of 
complementarity, implying a mutual effect of subject 
and object, comes in here. The need is urgent for a 
simple national eugenic policy which will induce the 
better endowed to have larger families, and history 
will not spare us if we do not set to work at once to 
carry it out. 

Forestry at Oxford 

A statute amending the regulations for the 
School of Forestry at Oxford has recently been 
approved and oomes immediately into force* Hitherto 
the normal avenue to the final examination has been 
a special preliminary examination of a comparatively 
simple nature that could be taken by the student, if 
he wished, before he came into residence. Now the 
prior qualifications required of candidates for the 
final examination are so much higher that the School 
becomes, in part at least, a post-graduate one. 
Candidates are now required to have obtained 
honours in the new Science Moderations examination 
or in some final school or to be graduates of another 
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university and they must have passed approved 
examinations in botany, geology, physics and 
chemistry if these have not been taken in the degree 
courses. The reason for this change, and the con¬ 
current change in the curriculum of the School, is 
found in the requirements of the forest services and 
the development of forestry in the Empire. It has 
been decided also that after August of this year the 
Imperial Forestry Institute, established in 1924 and 
controlled by a director other than the professor of 
forestry since 1936, is to be joined to the professor’s 
department as a self-contained unit under the 
immediate charge of the professor. Between 1920 
and 1938, 324 men have been trained in the School 
of Forestry, 258 of whom have passed into the 
various forest services. During the fifteen years of 
the independent existence of the Institute, there 
have been 350 students in attendance. 

International Bibliography of Agricultural Economics 
The International Institute of Agriculture at 
Borne has just issued the first number of a new 
quarterly publication—the International Bibliography 
of Agricultural Economics —compiled under the 
technical direction of the librarian. Dr. S. von 
Frauendorfer. The need for a bibliography of this 
nature was realized in 1932, and since 1933 twelve 
publications on these lines have appeared in the 
journal Berichte iiber Landwirtschaft (Parey, Berlin). 
The thirteenth issue, giving the literature up to June 
1, 1938, will be found in the Berichte as usual, 
but subsequent publications are given in the new 
volume. The International Bibliography of Agricub 
tural Economics covers the economic and social aspects 
of agriculture, such as agricultural economics, agri¬ 
cultural policy, settlement, credit, co-operation, in¬ 
surance, marketing, prices, statistics, farm organiza¬ 
tion. and management, valuation, labour, accounting, 
rural sociology, agricultural history and geography, 
legislation and education and all other agricultural 
proble m s, in so far as they are considered from the 
economic and social point of view. Only publications 
of purely technical character are excluded. Titles of 
all publications, whether books, bulletins, pamphlets 
or articles in periodicals, are indicated, including all 
bibliographical details required for proper identifica¬ 
tion. All languages receive equal treatment, and titles 
in the less known languages are provided with a 
translation. The bibliography, which is the only one 
covering systematically the world literature on 
agricultural economics, is carefully classified by 
subjects. An author index will be supplied at the 
end of each volume. The annual subscription, postage 
included, is 69. 6& 

Seale-Hayne Agricultural College 
Tnp criticism is frequently made that the investiga¬ 
tions of colleges and research institutes are not 
’tttorted to the farmer in a fprra that can be easily 
To infeet this need, and at the same time 
the Gojlqge more widely known, 
College, Newton Abbot, 
myrfytyb ft is hoped t6 


July 8, 1939, yol 144 

deal with a wide variety of subjects m a manner likely 
to prove of real value to the practical man. The first 
number has just been published. It contains articles 
on the chemical composition of broccoli, potato eel- 
worm, varieties of winter oat, and on the animal 
husbandry side, efficiency factors in the production 
of bacon pigs, milk production costs and the building 
up of a tuberculosis-free dairy herd. A list of investiga¬ 
tions in progress at the College and of pamphlets 
already published is appended. Though of particular 
value to farmers and growers in the south-west of 
England, the volume will no doubt be also of interest - 
to agriculturists in other districts. 

The John Innes Horticultural Institution 
The John Innes Horticultural Institution is unique 
in Great Britain in combining research in genetics, 
cytology and biochemistry with pomology and horti¬ 
culture. The twenty-ninth annual report contains 
the results of the investigations during the year 
1937-38. Two interesting discoveries in cytology were 
that the chiasmata in the megasporocytes were less 
randomly distributed than in the microsporocytes of 
Lilium testacum and that the centromere could divide 
sometimes transversely as well as longitudinally. 
The genetics! analysis of Tropaeolum, Streptocarpus , 
Verbena , Zea, Lotus and Primula sinensis is pro¬ 
ceeding. There are two linkage groups of most of 
the identified colour genes in Streptocarpus; both 
groups exhibit tight linkage between the genes. 16 
genes of Verbena may be assorted into five linkage 
groups. The investigation of Rubus species has shown 
that different varieties, usually polyploid, may be 
(1) sexual, (2) apomictic, or (3) partly sexual and 
partly apomictic in reproduction. Even the apomictic 
varieties can segregate, thus indicating that the first 
division of meiosis occurs in these forms. The Bio¬ 
chemistry Department has been investigating several 
interesting new plant pigments such as dunnione in 
Streptocarpus Dunnii and anthocyanins from ferns 
and unusual sap-soluble substances in Oelosia, The 
training of gardeners and the investigation of suitable 
soil composts again met with success and good use 
was made of the provision of research facilities for 
visitors. 

Bibliography of Seismology 
We have recently received vol. 12, No. 19 (July, 
August and September 1938) of the Bibliography of 
Seismology, published by the Dominion Observatory 
at Ottawa. This time 117 works are listed and there 
are twenty-six collaborators representing 12 countries. 
It contains references among many notable works to 
Dr. C. Davison’s “Studies on the Periodicity of 
Earthquakes’* and works by Gutenberg and Richter, 
Lynch, and BuUen all bearing on the problem of the 
earth’s centra! core. Particularly interesting is the 
notice of the article on Frank Lloyd Wright from 
Readers Digest, directing attention to the importance 
of the design of buildings in earthquake-troubled 
countries. Wright designed the Imperial Hotel in 
Tokyo to withstand earthquake shocks, and it has 
done so. 
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A World Bibliography of Bibliographies 
S The need for the making of bibliographies arises 
from the multiplicity of books, the excessive pro¬ 
duction of which was a matter for complaint before 
the invention of printing. Bibliographies, or lists 
of books, existed before the Christian epoch. Not 
long after the introduction of printing, the recording 
of all books made became impossible and the difficulty 
became one of keeping track of bibliographies. 
Eventually the ever increasing number of biblio¬ 
graphies of bibliographies has justified the publication 
^of Mr. Josephson’s bibliography of bibliographies of 
bibliographies. To-day the aggregate of existing 
bibliographies is countless. Thanks to the work of 
the International Federation for Documentation, an 
increasing number are produced according to a 
standard system. Such bibliographies can be amal¬ 
gamated into a single index, where all references to 
a particular topic, collected from a variety of sources 
in different languages, can be found immediately in 
one place. The great mass, however, are arranged 
according to a variety of systems, mostly alphabetical, 
which make amalgamation impossible. The adoption 
of individual systems gives rise to the need for a 
work by which to ascertain what bibliographies have 
been compiled on a given subject, and Air. T, 
Besterman is attempting to meet the need by a 
“World Bibliography of Bibliographies” to contain 
about 24,000 entries of separately published biblio¬ 
graphies of all countries on all subjects. In addition 
to printed hooks, it will cover every sort of written 
matter as well as the subject classes of Patent Office 
Abridgements from 1617 until 1930. It is promised 
in two volumes, the first on October 1, 1939 and the 
second early in 1940. Orders should he sent to Mr. 
T. Besterman, 98 Heath Street, London, N.W.3. 

International Federation for Documentation 
The fifteenth International Conference of the 
International Federation for Documentation, which 
is being organized by the Swiss Association for 
Documentation, will be held at Zurich under the 
presidency of Dr. Philipp Etter, president of the 
Swiss Republic, during August 10-13. The Inter¬ 
national Federation for Documentation, the seat of 
which is at The Hague, was founded for the purpose 
of studying all particulars concerning the publication 
of new information and of developing means whereby 
it may be made available as required. At the World 
Congress on International Bibliography two years ago 
at Paris, the Federation was adopted unanimously 
by delegates of more than forty Governments as the 
international authority in such matters. One of the 
main objects of the Federation is the great work 
*>f promoting the subject-indexing of information, 
since information that has not been catalogued by 
subject cannot be found unaided except by accident, 
by the individual research worker. It can be made 
available only by systematic and comprehensive 
indexing. Consequently the Federation endeavours 
to bring together in direct collaboration all bodies 
and individuals interested in the mobilization of 
knowledge. 


Among the methods adopted by the Federation is 
the promotion of international conferences. Full con¬ 
ferences are held biennially in different countries : 
that held last year at Oxford under the patronage of 
the British Government and the presidency of Sir 
William Bragg will be remembered by many. In alter¬ 
nate years smaller conferences, restricted to selected 
topics, are held. The subjects for discussion at the 
Zurich Conference comprise : (1) the division of work 
between librarians and doeumentalists, (2) documenta¬ 
tion in connexion with administration, (3) documenta¬ 
tion in industry and (4) photographic reproduction 
methods for documentation purposes. The Conference 
includes visits and excursions to works and places 
of interest in the neighbourhood. Everyone concerned 
with the increase or organization of knowledge should 
make a point of attending. Special travelling facilities 
are afforded in connexion with the Swiss National 
Exhibition. The membership fee is 20 Swiss francs 
and the papers will be printed in advance and sold 
at the price of 10 Swiss francs. The address of the 
secretary is Herr E. Mathys, Cheroins de For, Bern, 
Switzerland. 

Zoology in China 

It is gratifying to note that the Bulletin of the Ban 
Memorial Institute of Biology of Peiping (Pekin), now 
in its eighth volume, has been able to continue 
publication notwithstanding the disturbed condition 
of internal affairs prevailing in China. The last 
issue to hand of the Zoological Series (No. 3, July- 
August 1938) contains eight articles, all of which 
are written by Chinese zoologists. The most extensive 
are S. C. Yu’s studies on Chinese Crustacea of the 
group Caridina and those by Messrs. Hsu and Chow 
on helminths of the human intestine. The articles 
are all written in English and have Chinese summaries. 

Royal Commission Science Research Scholarships 

The Science Scholarships Committee of the Royal 
Commission for the Exhibition of 1851 announces the 
following appointments for 1939. Senior Student¬ 
ships : On the recommendation of the University of 
Cambridge : Mr. S. Devons, for research in nuclear 
physics at the University of Cambridge; Dr. E. F. 
Gale, for research in biochemistry at the University 
of Cambridge; Mr. F. Hoyle, for research in 
theoretical physics at the University of Cambridge ; 
Dr. W. J. C. Orr, for research in physical chemistry 
at the University of Cambridge. On the recommenda¬ 
tion of the University of Oxford : Dr. F. 0. Frank, 
for research in physical chemistry at the University 
of Cambridge. Overseas Scholarships: On the recom¬ 
mendation of McGill University, Montreal: Dr. H. B. 
Newcombe, for research in genetics and cytology at 
the John Innes Horticultural Institution, Merton, and 
the California Institute of Technology, Pasadena ; 
Dr. R. L. McIntosh, for research in physical chemistry 
at the University of Cambridge, On the recommenda¬ 
tion of the University of Toronto : Dr. H. E. Johns, 
for research in physics at the University of Cambridge. 
On the recommendation of the University of Sydney: 
Miss R. H. Harradence, for research in organic 
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chemistry at the University of Oxford ; J. W. Com- 
forth, for research in organic chemistry at the Uni¬ 
versity of Oxford. On the recommendation of the 
University of New Zealand : A. J. C. Nicholson, 
for research in physical chemistry at the University 
of Cambridge. On the recommendation of the Uni¬ 
versity of Cape Town: C. B. Coetzee, for research 
in geology at the University of Cambridge. On the 
recommendation of the University of Dublin : B. P. 
Beime, for research in entomology at the British 
Museum (Natural History), London. On the recom¬ 
mendation of Benares Hindu University : Dr. P. B. 
Mathur, for research in plant physiology at the 
University of Cambridge. 

Announcements 

Prof. L. J. Henderson, Lawrence professor of 
chemistry at Harvard University, who is distinguished 
for his investigations on the physico-chemical struc¬ 
ture and organization of the body, has been invited by 
the Royal Society to deliver the next Pilgrim Trust 
Lecture which is to be given in London. Prof. Hender¬ 
son has accepted the invitation. In referring to 
the Pilgrim Trust Lectures in Nature of July 1, 
p. 15, it was incorrectly stated that the selection of 
Sir William Bragg to deliver the second lecture of 
the series had been in the hands of the Royal Society ; 
the Royal Society invites American men of science 
to lecture in England under the scheme, while the 
National Academy of Sciences invites a representative 
of science in Great Britain to lecture in the United 
States. 

At a meeting held in Paris on June 30, the president 
of the Soctet6 des Ing6nieurs Civils de France, 
M. Raymond Berr, presented the Gold Medal of the 
Soctet4 (Prix Annuel) to Mr. W. T. Halcrow, for his 
paper entitled “Tapping a Lake at 32 metres below 
the Surface” read before the Soctet6 in Paris on May 
27, 1938. This is the first occasion on which the 
premier prize medal of the Soctets has been presented 
to a British subject since its award was instituted in 
1861. Mr. Halcrow, who is the president of the 
British Section of the Soctets des Ing6nieurs Civils, 
described in his paper the Ben Nevis tunnel through 
which water from Loch Treig is delivered to the 
British Aluminium Company’s power station at Fort 
William. 

The following have been elected honorary members 
of the Royal Society of Edinburgh: Harvey 
(Williams) Cushing, emeritus professor of neurology, 
Yale School of Medicine, Newhaven, Conn.; Otto 
Loewi, lately professor of pharmacology. Univer¬ 
sity of Graz ; Bernard Lyot, of the Observatory, 
Meudon. 


The following have been elected to the Physical 
Mathematical Claes of the Prussian Academy of 
Se^aaces: Prof. A. Butenandfc, director of the 
11a aim Lastittit ffir Biochemie in Berlin; 
r i Beyer* direofcqr of the Inetitut fur Ackerbau 
Berlin $ Prof. A. Ludin, pro- 
* fiipd e^culfciral hydrauHe en- 
SfrJ director of the 
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Deutsche Versuchsanstalt fur Luftfahrt, in Berlin, 
and Prof. J. Bartels, professor of geophysics. 
Berlin. ^ 

Dahe Helen Gwynne-Vaughan, professor of 
botany in Birkbeck College, London, has been 
appointed director of the Auxiliary Territorial Ser¬ 
vice, Army Branch, with rank of Chief Controller, as 
from July 3. 

The Council of the Institution of Civil Engineers 
has approved of the formation of a Railway Engineer¬ 
ing Section which will include within its scope alL* 
matters appertaining to the study of railway engineer¬ 
ing relating to planning, construction, maintenance 
and research, and including structures, rolling-stock 
and equipment, the matters akin thereto. 

The Council of the Royal Meteorological Society 
has awarded the Howard Prize (an aneroid barometer), 
given annually for the best essay on a selected 
meteorological subject, to Cadet V. A. McMillan, of 
H.M.S. Conway School Ship. Cadet C. D. Thorpe, 
also of H.M.S. Conway , was placed second in the 
competition. The subject of the essays was “The 
Barometer and its Use in Meteorology * 

The International Society for the Investigation of 
Biorhythms will hold its second conference at 
Utrecht, Holland, on August 25-26, under the 
presidency of Dr. E. Forsgren. Dr. H. Holmgren, 
of the Karolinske Institutet, Stockholm, is the 
secretary. Further information can be obtained 
from Dr. Frits Gerritzen, Lunteren, Holland. 

The eleventh Congress of the International Union 
against Tuberculosis will be held in Berlin on Sep¬ 
tember 16-20 under the presidency of Dr. Otto 
Walter. The main subjects for discussion will be : 
the problem of the virulence of the tubercle bacillus; 
the value of systematic examinations for the detec¬ 
tion of tuberculosis in subjects more than fifteen years 
of age ,* and the rehabilitation of the tuberculous. 
Further information can bo obtained from th^ 
National Association for the Prevention of TuberV 
culosis, Tavistock House North, Tavistock Square^ 
W.C.l. 

A joint meeting of the Royal Meteorological 
Society and the American Meteorological Society will 
be held in Toronto on the occasion of the meeting of 
the International Union of Geodesy and Geophysics 
in Washington early in September. The joint meeting 
will be held during August 28-29, and is being 
organized by Mr. J. Patterson, controller of the 
Canadian Meteorological Service. Seminars on 
radiation and on extra-tropical cyclones will be held., 
It is also hoped that a Canadian branch of the royal 
Meteorological Society may be inaugurated at this 
meeting. Further information can be obtained from 
Mr. J. Patterson, Meteorological Office, 315 Bloor 
Street West, Toronto, Ontario, or from the Assistant 
Secretary of the Royal Meteorological Society, 
49 Orotnwell Road, South Kensington, London, 
S,W.7« 
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LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return , or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications , 

Notes on points in some op this week's letters appear on p. 79. 

Correspondents are invited to attach similar summaries to their communications. 


The Glutamic Acid of Tumour Proteins 

In a recent paper, Kogl and Erxleben 1 record 
some interesting observations which suggest that the 
proteins of malignant tissues are partially ‘racemized’. 
From several normal tissues they were able to isolate, 
after short acid hydrolysis, relatively good yields of 
the usual l( 4-) glutamic acid, showing, in 9 per cent 
hydrochloric acid, the normal rotation of [aj.o+31 *6°, 
whereas the products isolated from an ovarian tumour, 
an ovarian carcinoma and from two different mam¬ 
mary carcinomas showed rotations of [a]i> 4- 21*8°, 
+ 4*6°, 4-11*6° and 4- 16*1°, suggesting that they 
contained 16*6, 42*7, 31*7 and 24*6 per cent re¬ 
spectively of d(—) glutamic acid. The importance of 
these findings needs no emphasis, and confirmation 
in other laboratories is clearly desirable. 

During the past two years, an extensive research 
has been in progress at the Imperial College on the 
dicarboxylic acid content of various standard pro¬ 
teins. This has given the workers here considerable 
experience in the rapid isolation of glutamic acid 
hydrochloride from protein hydrolysates, and oppor¬ 
tunity has accordingly been taken of investigating 
some tumour proteins. The method of analysis 
employed in these particular cases was essentially 
that of Foreman*, modified so that the precipitation 
of the insoluble calcium salts (from an aqueous volume 
corresponding to 1 gm. total nitrogen per 60 ml.) with 
9 volumes of (95 per cent) ethyl alcohol, was repeated 
a second time under the same conditions. Provided 
that the protein had been hydrolysed for twenty 
hours with 20 per cent hydrochloric acid, previous 
experience had shown that the fraction recovered 
from the insoluble calcium salts prepared in this way 
+ had all its nitrogen in the amino form and consisted 
essentially of dicarboxylic acids. Furthermore, on 
acidifying the solution with hydrochloric acid and 
concentrating in vacuo, the major part of the glutamic 
acid separated at once as its hydrochloride (cf. 
Sharp 3 ). Since in the case of the tumour proteins the 
object was to prepare this hydrochloride in reasonable 
amount for further characterization, no attempt has 
yet been made to increase the yield by appropriate 
treatment of the mother liquors. Brief details of 
four analyses are as follows. 

(1) Crocker Sarcoma 180. 206 gm. of Crocker 

sarcomata, from 46 mice, were minced and treated 
twice with 824 ml. of acetone. The insoluble matter, 
after drying at 110°, weighed 30 gm. 24*6 gm. of 
this material were hydrolysed for seven hours with 
130 ml. of concentrated hydrochloric acid. The 
dicarboxylic acid fraction contained only 90*8 per 
cent of its nitrogen in the amino form, and on con¬ 
centration in the presence of excess hydrochloric acid 
2*43 gm. of material separated. On recrystallization 
from concentrated hydrochloric acid (charcoal) this 
gave 1*83 gm. of glutamic acid hydrochloride (found: 


N — 7*61 per cent ; [a]j>, in 9 per cent HC1 *= 
+ 31*4°). 

(2) Carcinoma of Bronchus . (a) A solid trabecular 
polygonal-celled carcinoma of right bronchus from a 
man (A.T., aged 69 years). There were metastases 
in the left lung, spleen, adventitia of aorta and brain. 
Tumour tissue (600 gm.) from the primary tumour 
was finely minced and extracted with six volumes of 
0*6 per cent sodium chloride, the mixture being 
shaken at a temperature not exceeding 5° for 
twenty-four hours. The extract, separated by 
centrifuging and filtering, was treated with four 
volumes of alcohol and the precipitate separated, 
washed and dried at 110° to give 26 gm. of dry 
material. 14*4 gm. of this were hydrolysed for twenty 
hours with 20 per cent hydrochloric acid (10 volumes). 
The dicarboxylic acid fraction, all the nitrogen of 
which was in the amino form, gave 1*67 gm of 
insoluble hydrochlorides. On recrystallization 1 *2 gm. 
of glutamic aoid hydrochloride were obtained (found : 
N = 7*64 per cent; [<x]d, in 9 per cent HC1 = 
4- 31*7°). 

(6) The material insoluble in the 0*6 per cent 
sodium chloride solution was treated with 80 per cent 
alcohol and dried at 110°, giving 73 gm. of dry material. 
48 gm. of this were hydrolysed with 20 per cent 
hydrochloric acid for twenty-four hours. The insoluble 
hydrochlorides from the dicarboxylic acid fraction 
gave, on recrystallization from concentrated hydro¬ 
chloric acid (charcoal), 3*21 gm. of glutamic acid 
hydrochloride (found: N =* 7*66 per cent ; [cc]d, in 
9 per cent HC1 = 4- 31*5°). 

(3) Extension in Neck from Carcinoma of Bronchiole . 
An oat-cell carcinoma arising from a bronchiole in 
the apex of the left lung of a man (N.H., aged 56 years) 
had extended along the lymphatics into the neck and 
had invaded the jugular vein, brachial plexus, cervical 
sympathetic and vertebral bodies. Material (260 gm.) 
from the growth in the neck was minced and ex¬ 
tracted with 0*6 per cent sodium chloride. The 
extract, on precipitation with alcohol and drying as 
in 2(a), gave 9* 1 gm. of dry protein, while the insoluble 
residue, treated as in 2(6),.gave 16 gm. of dry 
material. The two products were mixed and 17*6 gm. 
were hydrolysed with concentrated hydrochloric acid 
for seven hours. The insoluble hydroclilorides 
(1*525 gm.), on reerystallization from 20 per cent 
hydrochloric aoid, gave 1*2 gm. of glutamic acid 
hydrochloride (found: N = 7-64 per cent; [a] d, in 
9 per cent HC1 = 4- 31*2°). 

These preliminary results are not in agreement with 
those of Kdgl and Erxleben, and show the need for 
a more extended investigation. Of course, no claim 
is made that the material which was used in these 
analyses was composed wholly of cancer cells ; thus 
tumour (3) above contained a large proportion of 
fibrous tissue. The difficulty of obtaining large 



72 


NATURE 


July 8, 1939, vol. 144 


quantities of malignant cells free from other materials 
is familiar to all engaged in cancer research. But 
there is no doubt that all three tumours contained 
enough cancer tissue to show the character in question, 
if this were present. 

We are indebted to Dr. W. G. Barnard, pathologist 
in charge of the Central Histological Laboratory of 
the London County Council, and to Dr. L. M, Hawks- 
ley, pathologist of the Royal Cancer Hospital, for 
supplying and identifying the human malignant 
tissues used. 

A. C Chibnaix. 

M. W. Rees. 

Imperial College, G. R. Tbistbam. 

London, S.W.7. E. F. Williams. 

Research Institute, E. Boyland. 

Royal Cancer Hospital (Free), 

London, S.W.3. 

June 13. 

1 Kogl and BnJeben, Z. physiol, Chem , 258, 67 (1989). 

* Foreman, Biochem , J , 8, 408 (1914). 

* Sharp, Bxochem J , 88, 679 (1939). 


Interaction between the Phosphatides of the Plasma 
and the Corpuscles 

Plasma and corpuscles both contain appreciable 
amounts of phosphatides, that is, about 80 mgm. per 
100 c.c. of plasma and 200 mgm. per 100 c.c, cor- 

E uscles. To determine if any exchange takes place 
etween the phosphatides of the plasma and those 
of the corpuscles we carried out the following experi¬ 
ment. 

Labelled sodium phosphate was administered to 
rabbits and hens. Labelled phosphatides, formed in 
the liver and to a minor extent in other organs, 
penetrate partly in the course of the following 24 
hours into the plasma. The plasma thus obtained, 
containing labelled phosphatides, was shaken at 37° 
under the usual conditions with corpuscles from an¬ 
other rabbit. They were then separated by centri- 
fuging, the corpuscles washed with non-active plasma, 
and the specific activity (activity per mgm. phos¬ 
phorus) of the phosphatides extracted from both the 
corpuscles and the plasma was determined. The 
results are seen in Table 1, while results obtained in 
experiments in vivo are recorded in Table 2. The 
results show that, while some of the corpuscle phos¬ 
phatides are replaced at a remarkable rate by plasma 
phosphatides, the greater part of the phosphatide 
molecules present in the corpuscles do not exchange 
with those of the plasma. Even after the lapse 
of a week, as experiments earned out on human 

Table I. 

originally present^ the plasma ^etwwei^the 
phosphatides of the corpusoles and the plasma 
In experiments %n vitro. 

(Plasma containing labelled phosphatides shaken 
vfth corpuscles of another rabbit.) 



Tims 
in hours 

Extent of 
equiparfcition 
(percentage) 

Babbit 

f 0 5 

1*5 

1 SO 

u* 

1*8 

3 e 

4*0 

5*0 


f 1*5 

1*5 

He* , 

4 5M) 

2*0 

i _t_*— 

l$*o 

1*5 


Table 2. 

Extent of eqxnpartition of labelled phobphatadeB 
originally present in the plasma between the 
phosphatides of the corpuscles and of the plasma 
of rabbits m experiments* m vivo. 


Time 
m hours 

Extent of 
equipartition 
(percentage) 

24 

10 

24 

18 

24 

17 

25 

16 

42 

34 


subjects show, more than one half of the corpuscle^ 
phosphatides remains unchanged 1 . In considering this 
result we must take into account that in the course 
of a week an appreciable number of corpuscles will 
have been replaced by new ones which necessarily 
contain labelled phosphatides, since they are formed 
in an organism, containing such molecules. A possible 
explanation of the results obtained is that the phos¬ 
phatide molecules present in the outer part of the cell 
membrane are readily exchangeable with the im¬ 
pinging molecules present m the plasma, while the 
constituents of deeper layers of the corpuscle mem¬ 
brane are not accessible. Most of the phosphatides 
present in the corpuscles are located in the mem¬ 
brane. 

In previous work 8 , we have shown that almost all 
the acid soluble phosphorus compounds present in the 
corpuscles are resynthesized at a very appreciable 
rate, and that the corpuscles at the end of their life¬ 
time do not contain any significant amount of those 
molecules of acid-soluble phosphorus compounds which 
were present in the corpuscles at the time of their 
formation. The phosphatide molecules present in the 
corpuscles show a vory different behaviour ; they 
are not resynthesized inside the corpuscles to an 
appreciable extent (we find in experiments in vitro 
that m the course of 3+ hours 1 per cent of the 
phosphatides present in the corpuscles got labelled); 
however, a part of them exchanges with phosphatide 
molecules present in the plasma. The majority of 
the phosphatide molecules present in the corpuscles 
remains, however, unchanged during the lifetime of 
the latter. 

The above considerations apply to the average 
phosphatide molecules. We are engaged in the study 
of the behaviour of different types of phosphatides. \ 
J L. Hahn. ^ 

G. He vest. 

Institute of Theoretical Physics, 

University, Copenhagen. 

May 11. 

1 Heresy. Q„ and Aten, A. H. W., Kgl. Dansk, Vid. Setek. Medd , 
14, o (1*9). 

* Aten, A, H. W., and Heresy, G„ NATUEB, 142, 871 (1938); compare 
also footnote 1. 


Activity of p-Alanine in Stimulating Growth of Young 
Rats on a Diet Deficient in 'Filtrate Factor* 

We have for some time been engaged in a study of 
the ‘filtrate factor’ 1 using young rats as test animals 
and following the technique described by Edgar, El- 
Sadr and Macrea*. The first attempts to purify the 
material gave evidence that at least two unknown 
active principles are present in crude preparations of 
filtrate factor from liver. When the acidified aqueous 
extract containing the filtrate factor was extracted 
with ether, a separation was observed. The material 
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from the ether extract gave a definite growth response, 
which, however, was less pronounced, than that 
obtained with the whole crude filtrate factor, even if 
large doses were administered. On the other hand, 
the material from the aqueous layer after complete 
extraction with ether also produced a definite increase 
of growth. The combination of both parts gave a 
greater effect, similar to that obtained with the 
original material. 

The following average increases in weight were 
observed during the test period of 14 days (average 
of eight rats in each group). The amounts of supple¬ 
ments correspond to 15 gm. of fresh beef fiver. 
Larger doses had no greater effect. 


Negative controls .12 ± 4 gm. 

Concentrate of crude filtrate factoi .. .. 40 ± 9 gm. 

Purified ether extract.20 ± 6 gm. 

Portion not extractable .25 i 6 gm. 


The component extractable by ether from liver 
extracts was either absent from yeast extracts or 
only present in relatively small amounts. 

Various known pure compounds were checked for 
their capacity to replace the ether-soluble portion of 
the filtrate factor. With ft-alanine, positive results 
were obtained at a level of 0*1 mgm. per day per rat. 
The results with smaller doses are not yet available. 
The average increases in weight during the test 
period of 14 days are given below : 

Negative controls .12 ± 4 gm. 

1 mgm. 0-alanlne .18-6 ± 5 

0 *2 mgm. 0-alaniae .. .. .. .. 21 *6 ± 6 
0 *1 mgm. /?-alanine .17 ± 3 

We have found that rats which have been fed on a 
diet free from the ‘eluate’ and ‘filtrate factors’ until 
their weight remains stationary, do not give a 
definite reaction to the addition of ft-alanine or acid 
ether extract of liver, although they show a con¬ 
siderable increase in weight when crude filtrate factor 
is added to their diet. 

While these experiments were being carried out, 
two remarkable notes appeared dealing with related 
subjects. T. H. Jukes 3 stated that the “chick- 
antidermatitis factor” 4 is probably identical with 
pantothenic acid 6 . This was confirmed by Elvehjem 
et al.* 9 who furthermore give proof that pantothenic 
acid is a derivative of ft-alanine containing a hydroxy 
acid linked to the amino-group. They were able to 
hydrolyse pantothenic acid into its two components, 
which were entirely inactive when tested on chicks, 
but could be linked together again by chemical means 
to yield a material which again showed the original 
activity. 

The part of the filtrate factor from fiver, which is 
extractable with ether and which stimulates the 
growth of young rats, contains no free ft-alanine. It 
is quite likely that it is identical with the chick- 
antidermatitis factor or pantothenic acid. This 
hypothesis has already been suggested by several 
investigators, but we could not find any definite proof 
of it in the literature. The supposition is based 
chiefly upon the fact that both factors can be obtained 
from the same sources and by exactly the same 
methods. 

If this supposed identity, as well as our preliminary 
results, can be confirmed by further experiments, it 
would indicate that for rats, ft-alanine is the essential 
part of the whole molecule of pantothenic acid, since 
rats react in a similar way to free ft-alanine and to 
pantothenic acid, and probably to all ordinary esters 
and acyl derivatives of ft-alanine. Chicks and perhaps 


other animals, under the conditions used in the test 
for the antidermatitis factor, unlike rats, give no 
response to free ft-alanine but only to the combined 
form 6is pantothenic acid. A simple analogy for such 
behaviour is already known. Mueller et ol. 7 reported 
that ft-alanine and pantothenic acid both can stimu¬ 
late the growth of the diphtheria bacillus, and that 
pantothenic acid can be built up from ft-alanine by 
C. diphtherice, whilst certain strains of the lactic acid 
bacteria are apparently unable to effect the synthesis 
of pantothenic acid from ft-alanine. 

Addendum. We have meanwhile received an 
account of work done on similar lines in the Lister 
Institute, London, and the University of Manchester. 
Dr. Macrae kindly sent us the manuscript of the letter 
below. Our results with ft-alanine were obtained with 
38 rats, using a further 24 animals as negative controls. 
Experiments are in progress with the object of 
demonstrating the effect of ft-alanine in rats by 
another method. We fully agree with the British 
authors that the growth-promoting action of ft- 
alanine on rats is only slight and that it can at most 
only be regarded as an accessory to the action of the 
other factors of liver extract. 

M. Hoefer. 

T. Reich stein. 

Pharmaceutical Department, 

University, 

Basle. 

May 16. 

1 Lepkovsky, S., and Jukes, T. H., J. Biol. Chem., 114, 109 (1936); 
117, 11 (1937). Edgar, C. E., Macrea, T. F., JBiochem. J 31, 886 
(1937) ; 31, 893 (1937). 

* Edgar. C. E., El-Sadr, Ml. M., Macrea, T. F., JBiochem J., 32, 2200 

U9&8). 

8 Jukes, T. H., J. Amer . Ohem. Soc., 61, 975 (19S9). 

‘Woolley, D. W., Waisman, H. A., Michelson, O., Elvehjem,C.A., 
J Mol Chem., 125, 715 (1938). 

4 Williams, U. J., Welnstock, jun., H. H., Rohrman, E., TTuesdall, 
J. EL, Mitchell, H. K., and Meyer, C. E., J . Amer, Ohem. Soc 
61, 454 (1939). 

• Woolley, D. W., Waisman, H. A., Elvehjezn, C\A,, J, Amer. Chem. 

Soc., 61, 977 (1939). 

7 Mueller^. H., and Cohen, S., J. JBact., 34,381 (1937). Mueller, J. H., 
and Kioto, A. W., J. Amer. Chem. Soc., 60, 3086 (1938). 


Vitamin B Requirements of the Rat 

Two or three years ago some of us 1 , in common 
with other investigators 1 , recognized that the rat 
required at least four factors of the vitamin B com¬ 
plex—aneurin, riboflavin and two materials, then 
unidentified, which we named yeast eluate factor and 
yeast filtrate factor respectively. The yeast eluate 
factor has since been isolated and identified® with 
vitamin B*. We have prepared from extracts of 
liver a fraction replacing the yeast filtrate factor in 
the diet of the rat 4 ; this fraction we believe to con¬ 
tain a single factor, which we have named the fiver 
filtrate factor. We have been for some time engaged 
on experiments having as their object the purification 
and eventual isolation of this factor. 

This factor is not adsorbed from aqueous solution 
by fullers’ earth nor precipitated from aqueous solu¬ 
tion by lead, mercury, silver, quinine or brucine salts, 
nor by the more common precipitants for bases ; it is, 
however, precipitated from alcoholic solution by 
barium hydroxide. Prom weakly acid solution the 
factor may* be extracted by amyl alcohol, ether or 
phenol; after acetylation it is readily extracted with 
chloroform and the material obtained by hydrolysis 
of the chloroform-soluble portion is biologically 
active. 
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During the past year, further investigation of the 
essential nutrients contained in aqueous extracts of 
yeast and liver has led us to the conclusion that the 
vitamin B complex contains even more than four 
factors 8 and we have now obtained evidence that this 
vitamin complex, as required by the rat, has at least 
six constituents* Although in this brief communica¬ 
tion it is impossible to present all the evidence in 
support of this further complexity, the following 
experiments give some indications. Young male rats 
were prepared as for tests for filtrate factor 6 and 
received, as sources of B vitamins, aneurin, ribo¬ 
flavin and eluate factor (vitamin B„), the last being 
given os a nicotinamide-containing concentrate pre¬ 
pared from yeast or liver. When growth had slackened 
the animals were given various additional supple¬ 
ments as indicated in the following table, all supple¬ 
ments being supplied in optimal amounts. The body- 
weight of the animals was then observed for periods 
of two weeks. 


Additional supplements given 

No. of rats Average total weight 

Nona 

In group 

15 

increase during 2 weeks 
(gnu) 

12 

Purified liver filtrate factor 
(soluble in amyl alcohol) 

14 

43 

Acid autoclaved whole extract of 
liver 

4 

36 

Purified liver filtrate factor -1- acid 
autoclaved extract of liver 

6 

63 

Purified liver filtrate factor + the 
portion of liver extract not ex¬ 
tracted bv amyl alcohol and not 
absorbed by fullers* earth 

3 

64 

Whole extract of liver 

4 

86 


Consideration of the growth-rates supported by 
the various supplements makes it clear that acid- 
autoclaved whole extract of liver contained an 
essential factor distinct from liver filtrate factor* and 
whole liver extract contained at least one further 
factor. The residue obtained after fullers’ earth treat¬ 
ment followed by amyl alcohol extraction of a liver 
extract also contained a growth factor not present 
in our purified liver filtrate factor ; whether this is 
the same as that present in the acid-autoclaved 
extract of liver is undetermined. The rat thus 
appears to require at least six different factors con¬ 
tained in the vitamin B complex : aneurin, ribo¬ 
flavin, vitamin B e and three farther substances at 
present unidentified. We have not been able to 
demonstrate that nicotinamide is an essential nutrient 
of the rat but, since the eluate fraction given in our 
basal diet contained that substance, it is not identical 
with any one of the three unidentified factors men¬ 
tioned above. 

Although yeast and liver filtrate factor replace 
each other in the diet of the rat, certain differences 
have been observed in the behaviour of concentrates 
of these materials, notably with regard to lability 
towards acid and alkali and to extraction from acid 
solution by organic solvents. The possibility that this 
disparity in behaviour may be due to a fundamental 
chemical difference between the two factors is at 
present under investigation. 

We have also tested certain substances for vitamin 


B activity by administration to rats receiving 
aneurin, riboflavin and eluate fraction ; among these 
ft-alanine has been tested at a dosage of 0*5 mgm. 
1 ffrond to give only a very slight growth response, 
i of a growth effect of p-alanine m recorded 
pisag oomiminiWion of Hoffer and 
! poeults we have been privileged to 
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see. From our results, however, we conclude that 
the growth effect of ft-alanine is insignificant and that, 
this substance certainly does not replace our yeast 
filtrate factor or our liver filtrate factor. In agree¬ 
ment with Robinson et al. 1 we found chondroitin 
sulphuric acid had some growth-promoting action 
but its effect even in large doses (100 mgm. daily) 
was slight compared with that of the filtrate factor. 

Our experiments have been confined to rats and 
we are therefore unable to decide the relationship 
of our factors to pantothenic acid 8 , which is probably 
identical with the chick anti-dermatitis factor 9 . Our 
liver filtrate factor shows great resemblance in pro¬ 
perties to both the chick anti-dermatitis factor and 
the rat factor termed 10 factor W. A decision as to 
the exact relationship of these factors must await 
further work. 

M. M. El-Sadr. 

H. G. Hind. 

T. F. Macrae. 

0. E. Work. 

Lister Institute of Preventive Medicine, 

Chelsea Bridge Road, 

London, S.W.l. 

B. Lythgoe. 

A. R. Todd. 

The University, 

Manchester, 

June 14. 


1 Edgar and Macrae, Biorhem , J., 31, 880 (1937), 



* El-Sadr, Macrae and Work, Biochem. J., 33, 611 (1989). 

4 Edgar, El-Sadr and Macrae, Biochem. J., 38, 2225 (1938). 

* Edgar, El-Sadr and Macrae, Chem. and Ind 57, 1111 (1038). 

• Edgar, El-Sadr and Macrae, Biochem. J., 38, 2200 (1938). 

r Robinson, Gray, Chesley and Crandall, J. Nutrit., 17, 227 (1939). 

• Williams, Truesdail, Weinstock* Rohrmann, Lyman and 

J, Amur. Ohem. Soc 60, 2719 (1938). Williams, 

Rohrmann, TruesdaiL Mitchell and Meyer, J. Amrr, 

61, 454 (1&9). 


McBumey, 
Weinatock, 
Chem . So?,, 


uiLtwa, */. xL7/acr. v/hot*. otic., oo., a t u WOOliev, 

and Elvehiem, J. Anurr. Ohm. Soc., 61, 977 (1939)'. 
u Frost and Elvehjem, J. Biot. Ohem., 198, 23 (1939), 


Pyruvate Oxidation System in Brain 

We have recently reported 1 that the oxidation of 
pyruvate by finely ground preparations of pigeon’s 
brain is catalysed by fumarate and adenylic acid 
(or adenosine triphosphate). The effect of fumarate 
can be obtained in non-dialysed preparations, that of 
adenylic acid after short dialysis (two hours), when 
the activity of the system can be fully restored to the 
value before dialysis. Inorganic phosphate is another 
component of the system (Table 1). After two hours 
dialysis the preparations still contain some phosphate 
(about 0-001 m.) and certainly some fumarate*, hence 
the oxygen uptake in the absence of added phosphate 
or fumarate is slightly higher than in the controls 
without pyruvate. These facts have now been con¬ 
firmed with preparations from rabbit’s brain. 


Table i. 

Enzyme from pigeon’s brain dialysed for 2 hours. Air, 38°. 


Enzyme 

Pyruvate 
(mol x 10^) 

Phosphate 
(mol x 10-*) 

Adenylic 

acid 

(mol x 10-’) 

Fumarate 
(mol x 10“*) 

t*l 0, in 
20 min. 

1*5 


50 

0-14 

6 

80 

1-5 

9 1 

50 

— 

6 

88 

1*5 

9-1 

— 

0-14 

5 

102 

1*5 

9*1 

50 

0-14 


160 < 

1*5 

9*1 

60 

0-14 

! » 

850 
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It is well known that removal of cozymase by 
dialysis from enzyme systems requires long dialysis 
periods 3 . Little or no effect of added cozymase is 
observed after two hours dialysis, but increasing 
activations are obtained after increasing periods of 
dialysis (Table 2), thus showing cozymase to be 
another component of the pyruvate oxidation 
system. 

Table 2. 

All samples contain dialysed enzyme from pigeon's brain (1*5 ml.) 
and the following additions (cone, mol x 10-*): Pyruvate (9-1); 
flimarate (5); phosphate (50). Air, 38°. 


I>uration 
of dialysis 

j fil 0, in 20 min. |] 

Increase 
due to 
cozymase 
(per cent) 

Enyzme 

Enzyme + 
adenylic acid 
(0 *14 x 10' 3 m.) 

Enzyme + 
adenylic acid 
(0 -14 x 10‘* m.) 
■+■ cozymase 
(0 -14x10**111.) 

2 hours 

71 

245 

275 

12 

4 hours 

62 

189 

227 

20 

6 hours 

74 

161 

232 

44 

8 hours 

46 

08 

| 124 

82 


Although our preparations contain adenylpyro- 
phosphatase, small amounts of easily hydrolysable 
phosphate (7 min. at 100° in normal hydrochloric acid) 
appear on incubation with adenylic acid and pyruvate 
(5 min. at 30°). 

Lipmarm * has recently reported on esterification of 
inorganic phosphate with adenylic acid, coupled with 
dehydrogenation of pyruvate, in preparations of lactic 
acid bacteria. In his system, however, the phos¬ 
phorylation does not appear to be necessary for the 
dehydrogenation of pyruvate, which proceeds equally 
well in the absence of added adenylic acid. Further¬ 
more, dehydrogenation of pyruvate in our brain 
preparations takes place in the absence of adenylic 
acid, the ratio oxygen uptake: pyruvate disappearing, 
fulfilling approximately reaction (1) (Table 3): 

CH s .CO.COOH + i O* - CHa-COOH + C0 2 , ( 1 ) 

Table 3. 

Enzyme from pigeon'B brain dialysed for 3 hours (1 *5 mL) with phos¬ 
phate, fiunarate and pyruvate as In Table 2. Air, 28°. 20 min. 



Extra 0, up- 

Pyruvate 
disappeared 
(mols x 10’ 8 ) 

| Ratio 0,/pyravate 

Additions 

take due to 
pyruvate 
(mols x 10-*) 

Pound 

Theory 
(for re¬ 
action) 

None 

0*656 

0*873 

0-75 

(1) 0-5 

Adenylic acid 
(0'14x10-* m.) 

5*850 

3*960 

1*50 

(2) 2-6 


whereas in the presence of adenylic acid the oxidation 
of pyruvate proceeds more nearly to completion and 
the above ratio approaches the theoretical value for 
reaction (2) (cf. Long 6 ) : 

CH 3 .CO.COOH + 2 £ 0 a = 3CO # + 2H*0 ... (2) 

It thus appears that the adenylic acid in our system 
is involved in an oxidation stage beyond that of 
oxidative decarboxylation and that the further oxida¬ 
tion of pyruvate is connected with a phosphorylation 
cycle. 

The brain dispersions can be resolved by centrifuga¬ 
tion into a solid residue which contains the pyruvate 
dehydrogenase (for reaction (1) ) and a solution con¬ 
taining enzymes which, together with the residue, 
provide for the complete oxidation of pyruvate. The 
soluble enzymes can be precipitated with acetone or 
ammonium sulphate without loss of activity. 

Thus far our analysis has shown the following sub¬ 
stances to be required for the oxidation of pyruvate 
in brain: (a) cocarboxylase®,* (6) fumarate; (c) in¬ 
organic phosphate ; (<Z) adenylic acid; ( e ) cozymase. 


Fumarate can be replaced by malate or oxaloacetate 
in this brain system but not by citrate ; hence a 
citric acid cycle, such as postulated by Krebs and 
Johnson 7 for the oxidation of carbohydrate in 
muscle, appears to take no part in the oxidation of 
pyruvate in brain. 

We are indebted to the Xuffield Trustees and the 
Rockefeller Foundation for grants in aid of this work, 

I. Banga. 
fc>. Ochoa. 

R. A. Peters. 

Department of Biochemistry, 

Oxford. 

May 30. 

1 Banga, Ochoa and Peters, Chem. and Ind., 58, 471 (1939) 

2 Banga. Z. physiol. ^Chem., 249, 200 (1937). 

8 Meyerhof and Ohlmeyer, Bioehem . Z., 290, 334 (1937). 

* Lipmann, Nature, 143, 281 (1939). 

J Biorhem. J. t 32, 1711 (1938). 

0 Banga, Ochoa and Peters, Nature, 143 764 (1939). 

: Enzi/mologia, 4, 148 (1937). 


Bile Production in Tumour-bearing Mice and 
the Use of Bile in Filtration 

The growth of a mouse sarcoma (Mai. sarcoma) 
produced originally by a derivative of 1 :2 : 5: 6- 
dibenzanthracene 1 when inoculated into the peri¬ 
toneum of mice, is accompanied by various changes 
which resemble those produced by X-radiation*. 
Among these changes is a marked increase in bile 
secretion. This suggested the use of such bile : (a) 
in filtration experiments, as an addition to the 
material to be filtered, and (b) as a preliminary 
injection in order to damage the tissues at the site 
of a subsequent inoculation of filtrate. 

The methods (see the accompanying table) have 
yielded a number of tumours of which two are known 
to have been produced by cell-free materials. Filtra¬ 
tion was carried out on lines previously described 8 
and it was found that the addition of bile to a 
concentrated extract of tumour produces quick and 
easy filtration. 





Method of re- 

l 




Group 

moval of bile 
from excised 


Tumours 

■ 



gall bladder 


mi 

S 



By puncture, 



1 



16 

■ 


1 


B 1 

By puncture. 
BUe then fil- 

28 

0 




tered 




One injection 
of filtrate of 
tumour extract 
with bile 

O 


21 

0 




Total, Al, Bland 
C 

60 

1 


Bile injected 1-4 
days before fil¬ 

A2 

Same as Al 

31 

14 

2 


Same as HI 




trate of tumour 
extract with bile 

B2 

39 

2 





Total, A2 and B2 

70 

16 


It will be seen that the experiments in the two 
classes are arranged in pairs : Al and A2, B 1 and B% 
in which the technique is similar. The A2 group 
show by far the highest proportion of positive results 
(14 in 31) ; this can scarcely be due to the inclusion 
of tumour cells with the bile, for the injection of bile 
alone obtained in exactly the same way (Al) gave 
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only one positive in 16. In the B2 group the presence 
of cells was excluded by filtration of all materials 
injected, and the number of positive results (2 in 39) 
which occurred, although low, was higher than that 
(2-5 per cent) found in earlier experiments with 
tumour filtrate alone 3 . The much smaller number of 
tumours in B2 than A 2 may be due, if contamination 
with cells m A2 can be excluded, to a considerable 
reduction in the amount of some tumour-producing 
agent caused by : (a) loss of the agent on the mem¬ 
brane and filter apparatus ; [b) oxidation taking place 
during prolonged collection of the bile and filtration. 

L. Dorothy Parsons. 

Research Institute, 

Royal Cancer Hospital (Free), 

Fulham Road, 

London, S.W.3. 

June 3. 

1 Cook, J. W., J, Chetn. 8oc , 3277 (1931). 

* Clarkson, J. R., Mayneord, W. V. f and Parsons, L. D., J. Path, and 

Bad 48, 221 (1938). 

* Parsons, X., D., J, Path . and Bad., 49,1 (1936). 


Autocatalysis and Blood Coagulation 
The autocatalytic behaviour of blood coagulation 
is thought, by several authors, to be due to the 
autocatalytic formation of thrombin from its pre¬ 
cursor prothrombin 1 . So far, thrombin seems similar 
to the enzymes studied by Northrop and co-workers 3 . 
Experiments have now shown the reaction to be a 
more complicated one. In a neutralized solution 
containing purified fibrinogen and prothrombin, 
together with calcium chloride, it was not found 
possible to obtain a formation of new thrombin upon 
inoculation with preformed thrombin. By inoculation 
from such a mixture to a new solution, and so on, 
the clotting power was exhausted in the course of a 
few passages, which is in contrast to the results 
obtained with fresh plasma as a clotting medium*. 
The clotting power of the mixture was in accordance 
with the amount of thrombin added, and only the 
further addition of thrombokinase yielded new 
amounts of thrombin. La fresh plasma it was possible, 
by the addition of small amounts of acetic acid, to 
inhibit the autocatalytic properties. 

Thrombin thus does not seem to be formed by 
an autocatalytic reaction in the common sense, and 
the autocatalvsis takes place only in native plasma. 
Biological Institute, Tag® Astrtjp. 

Carlsberg Foundation, 

Copenhagen, 

June 6. 

1 Gratia, A., and Frederlcq, P., G.R. Soc, 128, 908 (1937). 

* Compare Northrop, J. H., J. Gen. Physiol., 21, 335 (1988), 

* Placher, A., Natueb, 185, 1075 (1935). 


Isolation of Oestrone from the Adrenal Gland 

In a foraaer communication to Nature 1 reporting 
the isolation of progesterone and allopregnanolone 
from the adrenal gland, reference was made to the 
work of Engelhart*. He obtained lipoid extracts of 
this gland which produced oeetrous and progestational 
effects in the uterus of the immature rabbit. Later, 
Callow and Parkes®, who confirmed these findings, 
fractionated the active materials by the method of 
^ ; and Mw&K 

further investigation of the oestrogenic 
* f <#£ adrenal has been made, using a 
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concentrate kindly supplied by N. V. Organon Oss to 
Dr. A. S. Parkes, who placed it at my disposal. 

The concentrate, from which the adrenalin and 15 
the greater part of the cortical hormone group of 
steroids had been removed, was saponified, practically 
all the oestrogenic activity being found in the 
saponifiable material. This was separated into non- 
ketonic and ketonio fractions, both of which were 
oestrogenic. Oestrone has been isolated from the 
latter as the benzoate, melting at 215-217° alone or 
at 215-216° when mixed with authentic oestrone 
benzoate (melting point 215-217°). 

A bioassay on the isolated benzoate, carried out 
by Mr. Emmens of the National Institute for Medical 
Research, gave an 80 per cent response in a group 
of ten mice, each receiving a single dose of 0*6 y in 
nut oil. Authentic oestrone benzoate under similar 
conditions gave a 90 per cent response. 

Full experimental details of the isolation, of the 
oestrone will be published in full elsewhere. The 
oestrogenic material in the non-ketonic fraction is 
still under investigation. 

D. Beall. 

(Beit Memorial Fellow.) 
British Postgraduate Medical School, 

London. 

June 8, 

1 Beall, 3>., and Relchsteln, T., Nature, 142, 479 (1938). 

1 -flngelhart, E., Klin. Woohr 9, 2114 (1930). 

■ Callow, R. and Parkes, A. S., J. Physiol., 87, 28P (1936). 

* Allan, W. M., and Meyer, R, Amor . J. Physiol., 106, 55 (1938). 


Precipitation of Protein Fractions in Solutions 
Particularly Poor in Proteins 

There are some technioal difficulties in the 
handling of small amounts of protein fractions 
precipitated with neutral salts, such as sodium 
sulphate, in the usual way, because of the com¬ 
paratively large quantities of liquid to be employed. 
We have therefore made attempts to find a method 
permitting the precipitation of the different proteins 
by direct addition of the salt to the protein solutions 
in the desired proportion. 

Experiments have been made with human blood 
serum as well as with virus solutions of Shope rabbit 
papilloma. As a control, we employed the usual 
method of precipitation : addition of 30 parts of the 
salt solution in the desired concentration to l part r 
of protein solution. After allowing to stand for about^ 
three hours, filtration was performed through 
Sehleieher-Sehull No. 602 filters; the total and 
residual nitrogen content in the filtrates was con¬ 
trolled by micro-Kjeldahl estimations. 

For the new method we added a weighed amount 
of the dry, well-powdered salt (sodium or ammonium 
sulphate) extremely slowly to the protein solution 
with continuous shaking, avoiding in this way an 
abrupt increase of concentration; if necessary the 
manipulation was carried out in a water-bath. Thus 
we needed about 30 minutes for dissolving 1-5 gm. 
in 5 c.o. of protein solution. Three hours afterwards, 
filtration and estimation were done as usual. 

By this method a quantitative yield of the pre¬ 
cipitated protein can easily be obtained, and sedi¬ 
mentation of large amounts of liquid in big centri¬ 
fuges can often be avoided. 

Cancer Research Laboratory, Ladewig. 

University, Istanbul. 

June 1. 
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The Tuberculin Protein TBU-Bovine ( 533) 1 
Jr As has been increasingly emphasized lately, the 
fundamental problem of protein structure is to explain 
the existence of very large but chemically and 
physically well-defined molecules. It is evident that 
any two-dimensional pattern of amino-acid residues 
will either be incapable of folding to form a closed 
cage-like structure, or will form such a structure only 
in certain ways which correspond to definite numbers 
of residues. Irrespective of the particular nature of 
the characteristic protein fabric, the idea of closed 
structures (such as a cage 2 or torus or surfaces of 
“Tugher connectivity) has therefore been offered as an 
explanation of the existence of these protein mega¬ 
molecules. 



The particular fabric known as the eyclol fabric 
has been shown to yield cage structures C l9 0 2 , * • • 
the skeletons of which are built on a ground plan 
of 72, 288, . . . residues, and it has already been 
shown that the actual numbers given by Svedberg 
for his molecular weight classes correspond to simple 
or compound C 19 C 2 , . . . units or to colonies of 
units alone 3 . As was pointed out, the smallest 
of these classes corresponds to a dimeric structure 
made up of two 0 X cages. It is therefore of interest 
to find that, in studies of the tuberculin protein mole¬ 
cules, a protein, TBU-Bovine (523), with molecular 
weight about 10 , 000 , has been isolated, which is 
homogeneous in sedimentation, diffusion and electro¬ 
phoresis. Such a molecular weight is of the right 
order of magnitude to correspond to a single C t 
structure. 

Dorothy Wrench. 

New York. 

x Seibert, Pedersen and Tiseliub, J. Expcr. Med., 68, 413 (1938). 

* Wriuch, Cold Spring Harbor Symposium on Proteins, 6 (1938). 

• Wiinch, PM. Mag., 28, 313 (1938). 


Structure of Aromatic Polynitro Compound - 
Hydrocarbon Complexes 

The most obvious evidence of interaction of some 
kind between aromatic polynitro compounds and 
other aromatic substances is the isolation of 
many crystalline compounds containing the two 


components in simple molecular proportions. The 
evidence, particularly of colour and heat of inter¬ 
action, points to something stronger than mere van 
der Waals’ binding between the molecules, but it is 
not certain that they are linked by ordinary valency 
bonds. Existing X-ray work 1 and the theoretical 
work of Briegleb 2 are agai n st this type of bonding. 

We have examined the crystal structures of a large 
number of these compounds and find that, although 
the molecules are arranged in parallel planes, there 
are usually at least two sets of planes inclined to 
each other, and owing to overlapping of many atoms 
in projections of the structures, a clear decision as 
to the exact position is difficult. We have now, 
however, found a structure in which this difficulty 
is removed and a convincing proof provided that 
there are no bonds between the molecules. 

The 1 : 1 molecular compound of pieryl chloride 
and hexamethylbenzene is orthorhombic : a = 14*0, 
b = 9*0, c — 15*4, and the space group A mam or 
Amu. There is no pyro-electric effect detectable by 
the liquid air method; the crystals therefore prob¬ 
ably have a symmetry centre (space group Amam), 
but the conclusions we draw are valid for both space 
groups. Patterson analyses and general space group 
considerations show that all pieryl chloride molecules 
lie in two sets of planes parallel to ( 100 ) separated 
by a distance of 7 A. All hexamethylbenzene mole¬ 
cules lie in two sets of planes parallel to and half¬ 
way between these, that is, separated from them by 
3*5 A. This is supported by optical properties and 
by quantitative agreement of calculated and observed 
relative intensities of reflections M) 0 . In this special 
case there cannot be any valency bonds between the 
nitro compound and the hydrocarbon whatever the 
arrangement of the molecules in their own planes. 
Anomalous X-ray diffraction effects suggest the 
possibility of a cell of three times the b dimension 
and show that there is some degree of disorder in 
the structure. Comparison with the corresponding 
bromide and iodide shows that it is the nitro mole¬ 
cules that are disordered. Of particular significance 
is the fact that the structure of the hexamethyl¬ 
benzene layers is identical to within fractions of an 
angstrom unit with that of a single layer in the 
crystal of hexamethylbenzene itself. 

A more detailed account of this work will be 
published elsewhere. 

H. M. PowEin. 

Department of Mineralogy, G. Httse. 

University Museum, 

Oxford. 

May 27. 


1 Hertel and Rflmer, Z. phye. Chem B, U. 77 (1930); Hertel and 
Bergk, Z. phys. Ctom., B, 38, 319 (1936). 

1 Briegleb, Z. phys. Chem., B, 28, 83 (1934); 81, 68 (1935). Briegleb 
and kambeltz, Z. phys. Chem B, 82, 305 (1988). 


Classical Dynamics of the Meson 

The interaction energy between two nuclear 
particles in the case of interaction transfer by single 
Bose particles, that is, gH~K* r lr, can be obtained 
either by identifying it classically with the Green’s 
function of, for example, Acp — X 0 B q> — 0 (X 0 =mc/A) 
for the field of mesons transferring the interaction, 
or by a computation on the lines of quantum electro¬ 
dynamics. The latter method leads to the same 
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result, because the quantum-mechanical expression 
for interaction, 

?(r t ) ?(r a )^ 

£ 


where 9 ^T) is potential acting on the first particle, 

and £ is the operator of the Schrodinger equation 
describing the interacting particles, reproduces the 
bilinear Fourier expansion of Green’s function 
(Mercer’s expansion), just as in the electrostatic case 1 . 

There is another classical way of arriving at the 
Coulomb formula, when one starts, namely, not 
from the Laplace equation, but from £ 9 — 9 / 0 * — 0. 
The solution of the wave equation in functions of 
the four-dimensional distance B = Vr 2 -f x 4 * is 
9 — 1 /i?*, which not only leads to the t ^ 1 law, upon 
integration over x 4t but also yields in the known 
manner retarded potentials, etc. 

It may be of interest to get the similar fundamental 
invariant solution for the case of Proca equations. 
The solution of the equation A 9 — 9 /c* — iT 0 s 9 = 0 
is found to be 

K q Hi {iKqR) 

* 1=5 H R -* 


where R\ denotes Hankel’s function of the first kind 
and of the first order; this special solution has the 
right limit at K 0 = 0. Upon integrating this solution 
over the time (r 4 ) in the static case where r is a 
constant, for the point heavy ‘charge’ g, we obtain 
the required expression, e~ K * r lr. 

This method of reasoning not only gives a new 
deduction of the Proca-Yukawa potential but can be 
used also for investigation of other special cases of 
classical ‘mesodynamics’, such as the analogue of 
retarded potentials, rate of emission of mesons by 
heavy particles, etc. 

The most important problem is the construction of 
a classical model of the heavy mass by means of a 
masonic field in the same manner as the electronic 
mass is built up from an electromagnetic field. We 
may mention here only three possible lines of attack 
on this problem : ( 1 ) the rough method of introduction 
of a radius d of the heavy particle. We get easily the 
following expressions for the self-energy of a heavy 
particle in the cases of a surface and a volume 2 
‘charged’ heavy mass respectively : 


■B. = I?* (a + 




9 g* 


* 4 &K 0 



S 1 

ys 
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We shall discuss in Journal of Physics 3 the bearing 
of this non-linear limitation of quantum mecham 3? 
on cosmic ray phenomena, as well as other detail** 
of the above considerations. 

D. Iwanenko. 

State University, 

Sverdlovsk, U.S.S.R. 

1 Iwanenko, D„ Sow. Phys., 13, 172 (1938). 

J Cf. Ivanenko, D , CM. Acad Sci. V S.SM., 31, 32 (1938) 

* A new journal of the Academy of Sciences, Moscow. 


A Pure Strain of Trichomonas eberthi in Tissue Culture i 
In May 1937 we found in an explantate from a 
spontaneous leukaemia tumour m a fowl numerous 
specimens of Tnchoynonas eberthi . Since then we 
have maintained the strain continuously on colonies 
of chicken fibroblasts. About 180 passages have 
been made up to the present time. 

The flagellates are being cultured together with 
chicken fibroblast in hanging drop cultures according 
to the standard tissue culture technique of Carrel. 
For the culture medium, we used chicken plasma 
and chi cken embryonic extract in 10 per cent dilution. 
As a rule the passages are made every third day. 
To every passage a piece of an embryo chick’s heart 
or a piece of a pure fibroblast culture is added as a 
substitute for the cells which are gradually destroyed. 

T. eberthi multiplies intensively among the fibro¬ 
blasts and in the immediate neighbourhood of the 
tissue. They slowly liquefy the plasma coogulum, 
while spreading towards the periphery. After a 
period of forty-eight hours, the culture is pervaded 
and surrounded by a dense mass of active flagellates.^ 
The presence of living cells is essential for thg* 
permanent culture of this species in the plasma- 
embryonal eoagulum. Several attempts were made 
to culture T. eberthi in the same medium in the 
presence of cells which had been previously killed 
by X-rays or heat, hut all of them failed and the 
flagellates died out in the second passage. On the 
other hand, when T. eberthi was cultivated in diluted 
embryonic extract alone, rich cultures were obtained 
up to the twelfth passage during forty-five days. 

33. Tenenuattm:. 

Department of Experimental Pathology 

(Cancer Laboratories) and * 

Department of Parasitology, J 

Hebrew University, 

Jerusalem. 

May 5. 


The empirical value d~10- u cm. gives too small an 
energy or heavy b mass. ( 2 ) Dirac’s method of direct 
omission of infinite terms in the expression for the 
electronic mass can be applied also in our case of 
heavy mass and masonic field. Clearly, the non- 
eleotromagnetic and non-mesonio fields respectively 
must be introduced here in some manner, as it is 
impossible to obtain the equations of motion from 
linear Maxwell and Proca equations. (3) The last 
mentioned extra-field playing the part of Poincare’s 
pressure ean be associated with the non-linearities of 
the field. Following the Bom-Infeld theory, say, as 
the most elaborated noaa-llnear scheme, we can 
construct non-linear generalizations of Proca equa- 
t fe eogfr which seem to be particularly appropriate in 
*&£ tape of nettfcraL mesons. 


**Introduction to Modern Genetics'' 

We are surprised at the review of Waddington’s 
“Introduction to Modem Genetics” by Dr. F. W. 
Sansome in Nature of June 17, p. 1002. We are 
at a loss to know what the reviewer means when he 
says that Waddington’s book does not “contain a*, 
balanced statement of modem genetics”. It appear^ 
to us to be much the most satisfactory book on the 
subject written in recent years. Doubtless the scope 
could have been enlarged (for example, the treat¬ 
ment of adaptation and the mechanisms of speciation 
seems in places inadequate), and equally doubtless a 
book written ten years hence would adopt a different 
balance of subjects. Meanwhile, however, the most 
conspicuous feature of recent advance in genetics has 
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-been the laying of a firm cytological foundation, and 
« our opinion it is important that this should be 
fttdy presented at the outset in any text-book. 
Physiological genetics has not yet reached the point 
at which simple general principles have emerged; 
but even so, Waddington’s treatment of it appears 
to be the best available in any general text-book. 

In the interests of genetics and of biology as a 
whole, we hope that Waddington’s book will be 
widely used both as a general account for teachers 
and research workers and as a text-book for advanced 
students. 

J. B. S. Haldaxe. 

J. S. Huxley. 

H. J. Muxlek. 


Dr. Waddlnuton’s book was reviewed as an 
‘"Introduction to Modem Genetics 5 '. The writers of 
the above letter would seem to agree with me in not 
recommending it as an introductory book, but 
rather as a book for teachers, research workers and 
advanced students. 


If we consider the book not as an introduction but 
a8 a presentation of modem genetics, I still consider 
that the book stresses the cytological approach to 
the problem at the expense of formal genetics. 
While fully aware of the importance of establishing 
the relationship between chromosomes and genes, I 
think this might have been made clear in less space 
than that allotted (one half to one third of the book). 
The space so saved could have been used with 
advantage in providing more experimental and 
biological data (little of which are given) and some 
idea of the methods used and difficulties encountered 
in obtaining them. If phenomena such as gametic 
and zygotic viability and genetical and biological 
evidence had been more fully referred to, I feel sure 
that the hook would be more sympathetically 
received by the general biologist. 

The cytological approach is, as stated in my 
review, well presented and probably the book will be 
most used by advanced geneticists who require 
information on modem cytological theories. 

F. W. Saxsome. 

June 28. 


Points from Foregoing Letters 


A. C. Chibnall, M. W. Rees, G. R. Tristram, E. F. 
Williams and E. Boyland are unable to substantiate 
the recent claim of Kogl and Erxleben that the 
glutamic acid given on acid hydrolysis by the protein 
of malignant tissues is partially racemized. The 
products isolated by the former workers from Crocker 
sarcoma and from two human carcinomas had the 
normal specific rotation of + 31*6° in 9 per cent 
hydrochloric acid. 

L. Hahn and G. Hevesy state that a minor part of 
the phosphatide molecules present in the corpuscles 
exchanges readily with those present in the plasma ; 
a large part of the phosphatide molecules present in 
the corpuscles is not replaced during the lifetime of 
the corpuscles. 

According to experiments by M. Hoffer and T. 
Reichstein, a purified ether extract from liver, the only 
active constituent of which was probably pantothenic 
acid, produced a small increase of growth in rats fed 
on a diet free from filtrate factor. Nearly the same 
effect could be produced by g-alanine. 

Experiments with rats carried out by a group of 
investigators from the Lister Institute and from the 
University of Manchester indicate that the rat requires 
at least six different factors contained in the vitamin B 
complex : aneurin, riboflavin, vitamin B* and three 
further substances at present unidentified. 

I. Banga, S. Ochoa and R. A. Peters report on 
further results of their analysis of the pyruvate oxida- 
\tion system in brain. Co carboxylase, fumarate, 

Inorganic phosphate, adenylic acid and cozymase are 
components of the system. A cycle of phosphorylation 
appears to be involved in the oxidation of pyruvate 
beyond the stage of oxidative decarboxylation. 

Excessive bile production occurs in mice grafted 
^ intraperitoneally with a sarcoma, which bile, 
Kwhen utilized in filtration experiments, has been 
found by Mrs. L. Dorothy Parsons to promote tumour 


production. Of the sarcomas obtained, two were 
produced by cell-free materials. 

T. Astrup finds that the blood-clotting enzyme 
thrombin is not formed by an autocatalytic reaction 
in the usual sense, since thrombokinase has to be 
added in order to form new amounts of thrombin. 

The isolation of oestrone from the adrenal gland 
by D. Beall adds another compound to the long list 
of steroids isolated from this organ. This is the third 
tissue from which oestrone has been obtained, it 
having been isolated previously from sow ovaries and 
human placenta by Doisy and his co-workers in the 
United States. 

Peter Ladewig describes how small amounts of pro¬ 
tein fractions can be precipitated directly by dry 
powdered neutral salts. 

Dorothy Wrinch points out that the molecule of 
the tuberculin protein TBU-bovine, which is homo¬ 
geneous in sedimentation, diffusion and electro¬ 
phoresis, has a molecular weight of 10,000, of the 
right magnitude to correspond to a single cage 
structure. 

H. M. Powell and G. Huse state that in the 
molecular compound of picryl chloride and 
hexamethylbenzene the component molecules are 
arranged in parallel layers. The hexamethylbenzene 
layer is almost identical with a single layer in the 
structure of the hydrocarbon itself, but there is 
partial disorder in the picryl chloride layer. 

It is suggested by D. Iwanenko that a classical 
theory of the mesonio field may be useful for purposes 
such as the construction of various potentials or the 
discussion of the nature of heavy mass. 

E. Tenenbaum states that he has been able to 
grow the flagellate Trichomonas eberihi in hanging- 
drop cultures of chicken fibroblasts, using chicken 
plasma and chicken embryonic extract in 10 per cent 
dilution as culture medium. 
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RESEARCH ITEMS 


Family Life of Rajputs 

In the foot-hills of the Himalayas north-east of 
Dehra Dun is the Doon district occupied by Rajputs 
who came from farther south in comparatively recent 
times. Dr. D. X. Majumdar (Calcutta Review, March 
1939) has given an account of the family life of these 
people, who are tall and fair with long heads, Ieptor- 
rhine noses, hazel or hlue eyes, curly hair and jovial 
disposition. They have maintained the purity of 
their Indo-Aryan descent although surrounded by the 
Mongoloid Gharwalis and other hill tribes. They 
build substantial timber houses of three or four 
stories against the severe winters and have small 
terraced farms with cattle and sheep. Like the 
Todas and Kotas and the Tibetans, they are poly- 
androus, several brothers having one or more wives 
in common under the same roof. The eldest bom 
child is conventionally fathered upon the eldest 
brother, the next child on the second, and so on. 
In case of partition the eldest brother receives 
the largest share of the property. In a village in¬ 
vestigated, the number of married males was four 
times that of the married females. The number of 
children is low, four or five brothers between them 
having only three or four children, and there is a 
preponderance of male children.* The number of 
barren women is high, divorce of the wife is frequent 
and is followed by remarriage. A woman who has 
produced children fetches a much higher bride-price 
than one who has not. This fraternal polyandry 
they believe is derived from their Aryan ancestors, 
the Pandoras, but Dr. Majumdar gives reasons for 
thinking that it has been borrowed from other 
sources more recently. He also agrees with Wester- 
marok that there are other causes of polyandry besides 
a paucity of women. 

Morphological Characters of Bacteria and Viruses 

In his presidential address delivered to the Royal 
Microscopical Society last January, entitled “Towards 
the Smallest Living Things”, J. E. Barnard con¬ 
trasts the morphological similarities and differences 
that occur in micro-organisms of regularly decreasing 
size (J. Roy. Micro . Boc., 59, 1 ; 1939). As the smaller 
objects are beyond the limit of visual microscopic 
resolution, the contrasts have been made by means 
of ultra-violet photomicrographs taken with a wave¬ 
length of 2750 A., some by transmitted light, others 
by dark-ground filumination. From a study of these 
microscopical images, Mr. Barnard concludes that 
some at least of the filterable viruses are similar to 
some of the recognized bacteria. No viruses appear 
to be exactly similar to ordinary bacilli, but the 
resemblance of some viruses to cocci is much closer. 
Thus, eotromelia and vaccinia viruses are essentially 
coccoid in form. There is, however, a change with 
influenza and herpes viruses, which are types of virus 
growing in dense opaque masses, and the individual 
particles or units of which these are made up 
are very difficult to identify, as their size is very 
small, being less than 60 pfu It is therefore suggested 
that below some size, to which a precise value 
<Mamoi^yet bo assigned, there is a change in constitu- 
so xrroeh an alteration in form as a change 


in behaviour. These animal viruses may at this 
stage bear a closer resemblance to the plant viruses, 
which recent work suggests are chemical in nature. 

Mutant Body Colours in a Parasitic Wasp 

Anna R. Whiting has recently described her 
investigations into this subject and with reference to 
the species Habrobracon juglandis ( Proc . Amer. PAife, 
Soc., 80, No. 1 ; January 1939). It appears that wild- 
type individuals vary in colour from honey-yellow 
to almost black. This wide range of colour variation 
is confusing to the taxonomist, who is prone to lay 
much stress upon colour in diagnosing species. Tem¬ 
perature is of prime influence in connexion with 
coloration, the higher temperatures producing more 
yellow and the lower temperatures more black. 
Heredity also plays some part in the process, for the 
reason that some races may differ consistently in 
their coloration when subjected only to a constant 
temperature. In the type known as honey-yellow an 
exception is found to the rule that more black is 
deposited under low temperatures. The various facts 
are discussed in the light of Wright’s theory of pig¬ 
ment formation in mammalian hair. It was found 
that this theory fits the facts observed in Habrobracon 
so well that, using it as a basis, the appearance of 
double and triple receesives was predicted with con¬ 
siderable accuracy before they were actually obtained. 
The various types referred to are well figured in tho^ 
accompanying nine coloured plates. y 

Tobacco Necrosis Virus 

N. W. Pirie, K. M. Smith, E. T. C. Spooner and 
W. D. McCIoment (. Parasitology , 30, 543; 1939) 

isolated two nucleo-proteins with similar chemical 
composition from the leaves of tobacco plants in¬ 
fected with tobacco necrosis virus (Nicotiana virus II). 
One of them was crystalline and had a sedimentation 
constant of 130 x IQ- 1 *, the other was amorphous 
and its principal component had a sedimentation 
constant of 68 x 10~ 1S * Each preparation infected 
plants at a dilution of 1 in 10 s and precipitated,, 
specifically with serum at a dilution of 1 in 3-2 x 10*. 
The nature of the difference between preparations 
in the two states is obscure, and it has not been 
possible to convert one into the other. 

Vacuolar Stain in Fungal Hyphae 

S. R. Bose, of the Carmichael Medical College, 

1 Belgachia Road, Calcutta, has found a very faint 
pinkish stain in the vacuoles of very young hyphao 
not only of Poly pores but also of diverse groups of 
fungi like Mucor, Rhisopus, yeast, PenicUlium, 
Ascoidea , Aspergillus , Fusarium, Cladosporium , Beau- 
veria, etc. (Curr. Sci., 8, No. 4, April 1939). It d<W 
not agree with the tests of anthocyanin as found irL 
higher plants. The nature of the pigment remains 
unknown. Evidently the stain has some connexion 
with the metabolic stage of the fungus, for it has been 
found only in actively growing hyphae and becoming 
scarce in very old hyphae and older cultures. Prof. 
Bose will be glad to have the experience of other d 
workers on the point. 
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. Chromosome Structure 
is 

^ R. Ruggles Gates has published a valuable review 
Of chromosome structure accompanied by a biblio¬ 
graphy to recent work (J.Roy. Micro . Soc 58 ; 1938). 
There is considerable evidence that appearances which 
have previously been described as chromomeres may 
in many cases be an optical effect due to spiral coiling 
of chromonemata. Whether all cases of chromo¬ 
meres will finally be interpreted in this way is 
doubtful. Direct observation also seems to show 
that the chromonemata are at least double in anaphase 
and telophase, quadruple in metaphase. The light 
_thrown upon such problems by X-ray treatments 
~are at variance and of doubtful reliability until more 
is known of the exact effects produced in this way. 
A relatively new line, possibly of considerable valuo 
in genetics and analysis of species, is the recognition 
of the universality of satellited chromosomes and 
their relation to nucleoli. The probable fact that a 
primary diploid usually has two SA T-chromosomes, 
opens possibilities of recognizing the presence of 
polyploidy by more than two nucleoli at telophase, 
the number of bivalents attached to the nucleolus at 
zygotene to diakinesis and the presence of secondary 
pairing. 

Attachment for a Milne-Shaw Seismograph 

An ingenious and interesting addition to a Milne - 
Shaw seismograph has been fitted by J. H. Peters at 
the Observatory of the University of Hawaii in 
Honolulu (Bull. Seis . Soc. Amer ., 29, No. 2, 341-343 ; 
April 1939). The need for a strong motion instrument 
was particularly felt on the occasion of the Hawaiian 
,* earthquake of January 22, 1938, which disconnected 
the recording mir ror, but as such instruments were 
not immediately available, additions to the existing 
equipment were made on the spot at very little cost. 
The instruments originally had T = 12 sec., V = 150 
sec. and s *= 20 : 1, recording photographic, and paper 
speed 15 mm./min. This was constituted for tele- 
seismic work, which is the main need as strong local 
shocks are rare, but should local shocks occur the 
magnification was too great for photographic record¬ 
ing of high accelerations, and the paper speed too 
slow for recording the short periods. Recording 
mirrors have now been fixed to the top of a 2-inch 
long aluminium stem secured to the boom less than 
bne half inch from the point of rotation and practically 
at the centre of the column. Lamps and auxiliary 
recorders have been placed at right angles to the 
boom line at a distance of about 23 inches from the 
mirrors to give a satisfactory magnification. The 
new recording works independently and in addition 
to the old recording which has been maintained, and 
the new would continue to function should the 
original be disconnected by a strong local shock. The 
new attachment is not constantly recording but is 
switched automatically into operation as soon as a 
local shock occurs which is strong enough to actuate 
the control. The new device should form a very 
4 Valuable addition to the observatory’s equipment. 

Earthquakes registered during February 1939 

According to 33. Peterschmitt (Bull. Bur . central 
s&smol. Strasbourg) there were 174 earthquakes 
registered by seismographs throughout the world 
during February. The largest number in one day 
was fourteen on February 2, and there was only one 
day on which none was registered, namely, February 


22. Some of these were recorded by only one station, 
several were registered by about six stations and nine 
were of such magnitude that it was possible to deter¬ 
mine the epicentre, depth of focus and initial time 
accurately. These were : February 2, epicentre south¬ 
east of Tripoli, February 3, epicentre near Solomon 
Islands, February 5, Venezia Giulia and Dalmatia 
(Italy), February 6 , a repetition of February 5. 
February 9, near Central America, February 11 near 
Mugello (Italy), February 16, north Japan, February 
17, Struma Valley, south Bulgaria, and February 24, 
south Alaska. 

Double Oxy-chlorides of Rhenium 

Whereas very little is yet known concerning the 
chemistry of masurium (element 43 and Mendeleeff’s 
eka-manganese) many compounds of rhenium (element 
75, dwi-manganese) have been described. The latest 
are some oxy- and hydroxy-chlorides obtained by 
Jezowskd and Iodko (Bocznilci Chemji, 19, 187 ; 1939) 
by reduction of per-rhenic acid with hydrogen iodide. 
These investigators state that reduction proceeds to 
quadrivalent rhenium at room temperature without 
the presence of excess of hydrochloric acid. Among 
the compounds isolated are a mm onium, potassium 
and rubidium salts having the general formula 
X a [Re(OH)Cl s ]. These hydroxy-chlorides are easily 
converted into oxy-chlorides of composition corre¬ 
sponding with the formula X 4 [Re a OCl 10 ], whilst with 
excess of concentrated hydrochloric acid and at 
elevated temperatures the normal rhenichlorides, 
X s ReCl a , are formed. A quinoline oxy-chloride was 
prepared in addition to the alkali salts mentioned 
above. Since the same reactants can give rise to 
several different products, some difficulty was ex¬ 
perienced in isolating these oxy- and hydroxy-salts in 
a pure state, a careful control of conditions being 
essential. 

Fission of Rotating Bodies 

LtEUT.-Coi/. K. E. Edgeworth has criticized 
(Mon. Not. Roy. Astro. Soc., 99, 3 ; January 1939) 
some of Dr. R. A. Lyttleton’s views (in particular 
those which appeared in Mon. Not. Roy. Astro. Soc., 
98, 8 ; 1938) regarding the fission of rotating bodies. 
Lyttleton believes that binaries did not originate by 
fission, as it seems probable that the smaller body 
would escape altogether from the larger, rotational 
energy being sufficient in certain conditions to drive 
the bodies apart from each other’s influence. Edge- 
worth points out that such a process would involve 
repulsive forces for a time, such forces exceeding the 
force of gravity, but there is no known mechanism 
by ‘which such forces could be produced. He discusses 
the theory that fission might lead to the production 
of a satellite and admits the possibility of a small 
portion of the detached material escaping the dis¬ 
integrating effects of the Roche limit and so forming 
the nucleus of a satellite. The disintegrated material 
inside the Roche limit would gain angular momentum 
owing to the ellipsoidal shape of the larger mass, and 
for this reason would be driven outward and probably 
absorbed by the nucleus of the satellite, assuming 
that such a nucleus existed. Contrary to Lyttleton’s 
view, Edgeworth thinks that the final stage to which 
a rotating body would attain would be two separate 
bodies revolving about each other in nearly circular 
orbits, but still subject to mutual interference in 
the form of tidal friction. 
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ROTHAMSTED EXPERIMENTAL STATION 

Annual Field Day 


O N June 28, the annual field day and inspection 
of the laboratories was held at Rothamsted, 
Lord Radnor, chairman of the Lawes Agricultural 
Trust Committee, presiding. There was a large 
attendance representing agriculture and the allied 
industries. Sir E. Kaye le Fleming, chairman of the 
Council of the British Medical Association, was the 
chief guest. His presence was a welcome sign that 
medical men are deeply concerned with matters of 
human nutrition, and recognize that a prosperous 
agriculture based on a fertile soil is essential for the 
supply of home-grown ‘protective foods’ on which 
the well-being of our town population depends. This 
common ground between medicine and agriculture 
had been thoroughly explored two months previously 
in a national conference organized by the British 
Medical Association in which nutritional experts and 
agricultural scientists took part (see Nature, of 
May 6, p. 745); the proceedings at Bothams ted 
showed that both sides desire this co-operation 
to continue and develop. The main position, as 
Sir Kaye pointed out, is clear; doctors are agreed 
that a high proportion of the population do not 
enjoy a diet sufficient for the highest physical well¬ 
being, and nothing but good could come from a 
determined attack on this problem. From the 
medical side, the framer of agricultural policy needs 
definite information as to the kinds and qualities of 
food stuffs required to build up an adequate diet, 
and this information is apparently now available. It 
is for the agriculturist to show how commodities of 
the necessary standard may be produced with 
economy of effort and the maintenance of the land. 

In his survey of the activities of the Station, Sir 
John Russell mentioned that some work had already 
been carried out in the Bunn Nutritional Laboratories 
at Cambridge on certain aspects of the vitamin 
content of the produce of the Rothamsted plots. 
But so far there has been no confirmation of the 
view frequently expressed that the nutritive value 
of produce grown with organic manure is superior to 
that grown with artificial fertilizers. The produce of 
the classical fields should provide excellent material 
for settling points such as these. 

An increasing amount of experimental work at 
Rothamsted is concerned with the action and value 
of organic manures. Studies are in progress with straw 
in its many forms, with turf obtained by the ploughing 
up of grassland, with green manures, and with town 
refuse. An extensive investigation of poultry manure 
has been completed, and work on wastes and sewage 
sludge is in prospect. So far, yield determinations 
have been the chief measurements; but the much 
more difficult questions of quality and nutritional 
value can scarcely be ignored. 

The tour of the farm, always an important part 
of the proceedings, affords an unrivalled combination 
of the oldest and the newest in field experimentation. 
Broadbalk, carrying an excellent crop of wheat this 
year, showed tie str ikin g effects of the manorial 
treatments begun by Lawes and Gilbert ninety-six 
yearn ago and continued ever since, the plots gaining 


rather than losing interest from the periodical bare 
fallows recently superimposed upon them. The field 
is much studied now, not simply as a demonstration 
of mam mal principles, but as a guide to the practical 
problems of com growing under semi-continuous 
conditions. Many wheat growers would be quite 
satisfied with crops as thick and healthy as Broad¬ 
balk has recently carried, for the foot-rot diseases, 
so troublesome when wheat is grown too frequently 
on the lighter soils, are seldom serious on the clay 
loam of the classical field. The continuous barley on 
the adjoining Hoosfield tells the same general story 
as Broadbalk, with important differences that are 
readily visible; the barley, for example, is more 
sensitive to phosphate deficiency than the wheat but 
less affected by potash starvation. 

Passing on to the modem experiments, the visitors 
inspected several of the new designs set out to 
measure fertilizer effects on a sequence of crops. 
These are necessarily mom complex than experiments 
lasting for a single year only, since special provision 
must be made to take account of the seasonal factor. 
One of the modem experiments dealing with alter¬ 
native systems of cropping newly ploughed up grass¬ 
land, aroused much interest. A series of excellent 
crops were on view on land that was in good turf so 
late as February of this year. Fertilizer effects were 
also on test, as well as several soil insecticide treat¬ 
ments against wire worm. In view of the official 
encouragement now being given to the breaking up 
of grassland, this type of experiment is of the greatest 
importance. 

An indoor programme followed. Investigations in 
the laboratories link up with the farm work in many 
directions. Thus ‘take-all 5 , one of the foot-rot diseases 
of cereals, is intensively studied in the Plant Patho¬ 
logy Department, where many of the conditions of 
the survival of the fungus in the soil have been 
worked out, and control methods are being developed. 
In the Entomological Department a technique fozv 
measuring the wireworm population of the soil has 
been perfected and used to assess the value of the 
various soil insecticides tested in the plots. Various 
methods put forward for predicting the manurial 
requirements of soils on the basis of their chemical 
analyses are being examined in the Chemical Depart¬ 
ment. A wider range of soils than the Rothamsted 
Farm can provide is necessary for this work, and in 
recent years an increasing number of outside centres 
have been established, each providing the results of 
a precise and comprehensive fertilizer test and the 
corresponding sample of soil for laboratory examina¬ 
tion. % 

The Rothamsted Centenary is due in 1943 and 
the Committee proposes to celebrate it by putting 
the laboratories* farm buildings and other equipment 
into complete order for the work that awaits them. 
The Director announced the present position of the 
Appeal Fund, and said that although good progress 
has been made in very difficult times, £7,000 is 
required to complete the first part of the scheme 
coating £60,000. 
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BRITISH NON-FERROUS METALS RESEARCH ASSOCIATION 

By Dr, H. Moore, CJB.E. 


S OME idea of the importance of the non-ferrous 
metals may be gained from the value of the 
world’s annual production which, if gold is ex¬ 
cluded, is not less than 
£250,000,000. Another 
^illustration is provided by 
the dependence of the 
electrical industry on 
copper and of aircraft 
production on aluminium 
and magnesium. The 
many uses of lead, nickel, 
tin and zinc are familiar, 
and the application of 
three of these four metals 
as protective coatings for 
steel illustrates the resist¬ 
ance to corrosion of non- 
ferrous metals. The 
British Non-Ferrous 
Metals Research Associa¬ 
tion thus has a wide field 
for its work. It is among 
the larger of the research 
associations formed soon 
after the Great War as 
part of the Government’s 
policy of stimulating 
scientific research applied 
to industrial progress, 
and about one third of 
the Association’s annual 
expenditure of more than 
£30,000 on research and 
related activities is still 
provided by government 
grant. 

The Association’s in¬ 
vestigations were at first 
carried out at the 
National Physical Lab¬ 
oratory and at metal¬ 
lurgical research labora¬ 
tories elsewhere, but the 
proportion of extra-mural 
work has diminished with 
the growth of the Associa¬ 
tion’s own scientific staff, 
and two years ago a 
scheme for the erection 
of a modem building, near Euston Station, was 
adopted. The Association owns a freehold site 
of 13,000 square feet, of which one third is held 
s£br future extension. In the choice of location, 
accessibility was held to outweigh the advantage of 
"the lower cost of suburban land, and the situation is 
convenient for the many members in the Midlands 
who use the northern London terminal railway 
stations. The number of member companies is not 
far short of three hundred and includes most of the 
.producers and manufacturers of non-ferrous metals 
5J ^and their products in Great Britain, and also many 
large users. 


The laboratories, which accommodate a total staff 
of about seventy, comprise the older four-story 
building, formerly rented, the adjacent new block of 

about the same shape 
and size, and, in the 
space between, a glass- 
roofed melting shop. The 
total working floor space 
is about 20,000 sq. ft. 

The new building, de¬ 
signed by Mr. J\ R. 
Smith of Messrs. Munby 
and Smith, is a four-story 
steel-framed structure 
with brick panel walls. 
It has a 90 ft. frontage 
in Euston Street and is 
32 ft. in width. 

The extensive use of 
non-ferrous metals ex¬ 
emplifies their advantages 
in modem building. The 
heating installation, elec¬ 
trical conduits, hot- and 
cold-water supplies to 
laboratories, soil and 
waste plumbing and 
principal rain pipes and 
hoppers are all in copper ; 
the water supplies to lab¬ 
oratories in BKF ternary* 
lead alloy No. 2 ; while 
nickel silver, bronze and 
anodized al uminium are 
used for door furniture, 
water-fittings, etc. 

The arrangement of 
service pipes and con¬ 
duits has been designed 
with particular regard for 
economy in space, clean 
unencumbered ceiling, 
wall, and floor surfaces 
and accessibility. Each 
laboratory is fed from 
ducts running vertically, 
in tlie window piers, the 
full height of the build¬ 
ing. Ample provision has 
been made for A.c. and 
d.c. electricity supply for power, furnaces and 
light. Heating is by low-pressure hot water on the 
‘invisible panel’ system and is thermostatically 
controlled. 

One main section of work deals with the influence 
of melting and casting conditions on the freedom of 
castings and ingots from cavities, caused by gas 
evolution or by shrinkage, and from segregation and 
other troubles. The Association’s de-gassing process 
for aluminium alloys is widely used in manufacture, 
and the problem of soundness in castings is now being 
tackled for the tin bronzes and the nickel silvers. 
Segregation and shrinkage are being investigated in 
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aluminium alloys in tli© first instance. The facilities 
of the melting shop providing for work on these 
subjects include coke fired, gas fired and electric 
resistance (silit rods) crucible furnaces melting 
100-120 lb. copper and a high-frequency furnace. 
There is also a large electric resistance annealing 
furnace. 

The mechanical testing laboratory occupies the 
lowest floor of the new building. The constant- 
temperature room (480 sq. ft.) at one end is thermo¬ 
statically maintained at 20° C. ± 0-3° C. by circu¬ 
lation of air, heated or cooled according to the out¬ 
side temperature, and is equipped for creep tests. 
The very complete spectrographic equipment em¬ 
ployed in the Association’s work on quantitative 
spectographic analysis of metals and alloys is housed 
in the large physics laboratory, the other equipment 
of which includes that designed by the Association’s 
staff for the determination of thermal conductivity 
and of optical reflectivity. Good provision is made, 
in other rooms, for the preparation, ex ami nation 
and photography of metallographic specimens, for 
pyrometry and heat treatment, and for chemical 
analytical work. 

The top floor of the older building is devoted to 
corrosion research, a subject in which the Associa¬ 
tion’s work tends always to increase. Condenser 
tubes, on which work has proceeded for so many 
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years, have ceased to be a corrosion problem for,, 
ordinary conditions of service because of the geneiar 
use of tubes made of the Association’s aluminium bras-^j 
or other highly resistant alloys developed by makers, 
but the more severe corrosive conditions sometimes 
encountered—bacterial action playing a part not 
infrequently—are the reason for work designed to 
produce tubes still more resistant. Other corrosion 
investigations are concerned with lead, copper, zinc 
and galvanized material, and at least five hundred 
corrosion tests are in progress at the present time. 
The older building also contains the machine shop 
and galvanizing and welding laboratories, while one 
floor, occupied by the Development Department^ 
includes an exhibition illustrating the practical 
results of the Association’s researches. 

The Association’s annual lunch on June 29 wa^ 
made the occasion for celebrating the completion of 
the new laboratories, and the large company as¬ 
sembled then proceeded to Euston Street where the 
building was formally opened by the President of the 
Board of Trade. Mr. Oliver Stanley also unveiled 
a memorial to the Association’s chairman from 1920 
to 1937, the late Mr. Thomas Bolton, to whose leader¬ 
ship the success of the Association has been due in 
no small measure. The memorial is a cast bronze 
portrait plaque, fixed on the wall of the entrance 
hall of the new building. 


ASSOCIATION OF TECHNICAL INSTITUTIONS 


A T the recent summer meeting of the Association 
of Technical Institutions, held at Harrogate, 
papers read included “The Present Position of 
Technical Education in the West Biding” (by Mr. 
A. L. Bums, director of education for the West 
Biding of Yorkshire), “Whither Technical Educa¬ 
tion ?” (by Dr* T. J. Drakeley, principal of the 
Northern Polytechnic, London), and “Technical and 
Vocational Education in the TJ.S.A-” (by Mr. G. A. 
Bobinson, principal of the South-East London 
Technical Institute). 

Mr. Binns said the organization of technical edu¬ 
cation in the West Biding was on a regional basis, 
the machinery for which is provided by the York¬ 
shire Council for Further Education, which is repre¬ 
sentative of all the authorities for higher education 
in the area. The scheme* Mr. Burns pointed out, is 
a typical English solution of a problem which might 
elsewhere have been solved by more autocratic 
methods. “It aims at combining the advantages of 
close local interest and initiative with those of a 
common policy over a wide area, and it hopes to 
secure these advantages by cordial co-operation 
a mo ng free and independent statutory bodies rather 
than by a policy of subordination or absorption.” 
Eleme nta r y technical instruction is provided as close 
as possible to the homes of the students, while the 
more advanced work is concentrated progressively 
in centres where traffic routes converge. In connexion 
with the advanced work, financial arrangements 
have been made which leave the students free to 
attend the institution they prefer, whether it is 
within or without the boundary of a county borough. 
In short, the Yorkshire Council for Further Education 


works to harmonize the relations between the 
different local authorities and the industries within 
the region. 

Dr. Drakeley referred, during his paper, to the 
report on Policy in Technical Education which had 
been published by the associations dealing with 
technical education and the National Society of Art 
Masters. He argued for certain recommendations 
which he hoped would promote discussion along 
definite lines and secure, in the words of the above 
report, that the latter shall produce “not only 
skilled scientists, technicians and designers, but 
persons adaptable to continuous industrial and 
economic change”. 

The main point put forward by Dr. Drakeley was 
that technical education should concern itself imme¬ 
diately with the training of a skilled rank and file 
for industry and commerce. The training provided 
in the schools should involve a high degree of crafts¬ 
manship, together with a good educational standard. 
He recommended also, however, that provision 
should be retained for vertical advancement by the 
development, where necessary, of senior day technical 
or trade courses from the age of 16 plus to about 
19 plus, such training to lead to the more responsible^ 
posts in industry. Speaking of national defence^ 
schemes. Dr. Drakeley urged that a fraction, of any* 4 
expenditure on Government or industrial schemes 
should be set apart for the purpose of training 
necessary personnel. He also argued that in the 
development of all technical courses, especially those 
designed for the training of skilled workers, the 
active co-operation of employers’ and employees’ 
organizations should be obtained. 
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Mr. G. A. Robinson's paper summarized the 
information he had obtained during two visits to the 
United States. TTi« first visit was made as Page 
scholar, when he was able to go to certain universities 
with faculties of engineering and to examine their 
departments of industrial administration, in addi¬ 
tion to ascertaining the progress made by summer 
schools (technical education) of the Oxford type. On 
that occasion he visited a few trade and vocational 
schools, but his main objectives did not lie in that 
field. During his second visit, in 1938, he had three 
objectives, namely, to attend summer schools for 
vocational and other teachers ; to attend the Seventh 


International Congress on Scientific Management, 
and to renew the technical contacts he had made in 
1936. His paper included his comments on univer¬ 
sities and institutes, evening instruction, vocational 
education, industrial economies, apprenticeship, 
management education and production training. In 
his conclusion, he suggested that, in vocational 
education. Great Britain has much to learn from 
America, “especially under proposed changes in our 
secondary school system” ; in technical education, 
however, he thinks that America has equally as much 
to learn from Great Britain in work of the national 
certificate type and in high-grade craft technology. 


CONGRESS OF THE SOUTH-EASTERN UNION OF 
SCIENTIFIC SOCIETIES, 1939 


T HE first Congress of the South-Eastern Union 
of Scientific Societies held at St. Albans in 1911 
showed that the effect of Queen Victoria’s raising the 
town to the dignity of a city and appointing a bishop 
had not only resulted in the late Viscount Grimston 
restoring the Abbey of the Benedictine monastery, 
erected over the Saxon shrine of the first Christian 
martyr, to the form it took under its abbots; but also 
directed attention to the excavation of the sites of 
the three older cities of Verulamium under the 
superintendence of Dr. and the late Mrs. Mortimer 
Wheeler. The second Congress, held this year, during 
June 6-10, marked a second stage and showed the 
interest and pride which the present-day ^citizens, 
with their enlarged boundaries and modem buildings, 
take in their long history. The Corporation has built 
a fine museum specially to house the Verulamium 
finds which were arranged by Mr. Philip Corder, the 
curator, and both he and Dr. Mortimer Wheeler were 
on the spot to explain and interpret the finds. A 
visit to the excavated amphitheatre, adapted by the 
Romans as a Greek theatre, is unique in Great 
Britain, and serves to emphasize the fact that it was 
the only town given the status of “Municipium”, 
thus making its inhabitants citizens of Rome and 
Verulamium the capital of England, with London 
merely its port twenty miles away. 

The restoration of the Abbey for conversion into 
a cathedral meant the removal of the grammar school, 
housed in one of the aisles of its very long nave, to 
a site inside the old Abbey Gate, and the modem 
buildings with a fine school hall and lecture theatre, 
together with the Abbey Institute rooms, served well 
for the Congress sessions and lectures. As in 1911, 
the old Town Hall was made available for the recep¬ 
tion of members, and here the Mayor (Councillor T. F. 
Elm) and local patrons welcomed the Congress and 
heard the presidential address given by Mr. James G. 
Mann, keeper of the Wallace Collection and now 
Master of the Armouries at the Tower of London, 
His subject was “The Changing Conditions in the 
Study of Art and Antiquity”, and dealt mostly with 
the growth of museums during the last century, 
pointing out that it was almost entirely due to the 
enthusiasm of amateur collectors ; now there is a 
risk in paid officials labelling and arranging, their 
specimens and pictures for the education of students 
—even classes of school children unable to appreciate 
artistic treasures—and the true amateur is driven 


to collect unwanted ‘bygones’ hitherto neglected by 
professional curators. Mr. Mann made a plea for 
retaining works of art in their original setting, and 
for dispersing to local museums representative 
specimens, either permanently or by rotation in loan 
collections, to improve provincial taste, and special¬ 
izing the general museums even in the metropolis, 
making some allowance for accretion. 

The Archaeological Section heard an address on 
the changing fashions in place and personal names 
by Mr. L. F. Salzman. The origin of many forms of 
place names were explained and an examination of 
old nominal lists, such as the poll tax required, 
showed that in medieval times “Mary Anne’s” were 
rare, partly because Mary seems to have been reserved 
for important personages and because it was not the 
custom to give more than one Christian name to a 
girl. Although St. George has always been considered 
the patron saint of England, the name “George” is 
almost absent before the time of the Hanoverian 
monarch. 

The address to the Botanical Section, by Mr. P. M. 
Hall, was devoted to a discussion of the dozen hybrid 
wild orchids of Great Britain. The crosses are far 
more common in temperate than in tropical vegeta¬ 
tion but it often requires microscopic examination to 
determine the origin of a hybrid. Dr. H. G. Thornton 
spoke on the investigations, undertaken at Rotham- 
sted Experimental Station, on bacteria in the soil, 
which are fundamental to the science of agriculture. 

Mr. D. Seth-Smith, of the Zoological Gardens, 
addressed the Zoological Section on “ An i ma l 
Behaviour”. He pointed out that animals brought 
up in captivity, though they lose the fear of man 
and depend upon him for food, nevertheless retain 
in reared generations certain wild habits ; he said 
that zebras are liable to panic, lions crouch on sighting 
a dog, deer attack familiar attendants and birds fight 
in nuptial display. Dr. 0. B. Williams spoke of the 
results obtained from 800,000 insects collected in 
light traps of his design at Rothamsted Experimental 
'Station in four years. The -unexpected results show 
that the majority are Diptera and that Coleoptera 
rarely come to light, that at 36 feet above ground 
females are twice as numerous as males but not so 
at ground-level, that twice as many insects come to 
light on dark cloudy nights as in clear moonlight, 
and the separation of catches by hours shows the 
periods in which various species are active and the 
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effect of change of temperature and barometer upon 
numbers captured. 

Mr. C. P. Chat win devoted his address to the 
Geological Section to the “Lost Atlantis*’, taking the 
view that Africa was the central land mass from which 
the continents divided as in Wegener's theory. In 
both the zoological and geological sections papers were 
read on modem ideas of the theory of evolution, by 
Mr. Ward Cutler and Dr. Dighton Thomas respectively. 

A new departure at this Congress was the forma¬ 
tion of a Section for Social Science, following the lead 
of the British Association, by adapting the Regional 
Survey Section to embrace scientific subjects not 
dealt with by existing sections which may be of 
special interest in different centres to be visited. 
Mr. Alexander Farquharson, honorary general secre¬ 
tary of the Union, explained the scheme and intro¬ 
duced various speakers : Miss S. Margery Fry on 
“Juvenile Delinquency” ; Miss Hilda Jennings on 
“Industrial Transference” ; Lord Forrester on his 
Welsh experiment of solving the problem of the 
“Older Unemployed Man”, and in the public evening 
lecture he also took the chair for Prof. Winifred 
C u l l is’s lecture on “Biology and National Fitness”. 

Another evening lecture was given by Brevet-Col. 
W. le Hardy, who is engaged by the Corporation of 
St. Albans to report on the city charters, which are 
numerous and afford glimpses of the past history of 
the city and its importance for teaching the arts 
and crafts; but history from the charters will require 
supplementing by delving at the Public Records Office 
to trace out the activities of the abbots who ruled 
before the Reformation. 

No less than twelve excursions were organized by 
a most efficient local committee convened by Miss 
Phyllis Gibbs as the Congress Secretary, a post her 
father had held in 1911. The general excursion was 
to Rothamsted Experimental Station and was 
addressed by Sir John Russell. A tour of the Lawes 
Trust grounds was made and in the Entomological 
Department an interesting experiment into the 
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habits of bees was in progress. Bees were marked 
for identification by spots of cellulose paint on 
emergence and their work in the hive watched by 
age groups. It is here that the records collected by 
the Ins ect Immigration Committee appointed by the 
Union are analysed, details of which appeared in 
Nature of January 5, 1935 (p. 9). 

It is the practice of other naturalists’ unions in Great 
Britain to hold single day congresses at the invita¬ 
tion of a local society to transact business for mutual 
co-operation, a practice which is now contemplated 
as supplementary to the five-day annual Congress 
of the South-Eastern Union, with the view of keeping 
in touch with centres too small to house representa¬ 
tives and members from all the societies, -whilst still 
keeping the representative assembly to the last day 
of the main Congress. This year, at the forty-fourth 
assembly, the only controversial matter brought up 
for discussion was connected with finance. As Sir 
Richard Gregory remarked to the Council, it is a 
tradition to be proud of that the Union has been able 
to maintain its activity for so long without the aid 
of a single paid official or any sort of endowment, 
and the economy of its administration is shown by 
a total expenditure of only £127 last year and that 
mainly upon printing, of which costs have more than 
doubled in the last twenty years. If only a yearly 
income of £100 was available from an endowment 
or some other outside source, the restriction on 
printing the transactions in extenso in the South- 
Eastern Naturalist and Antiquary would disappear. 
Increasing subscriptions is no solution, for it would 
only mean cutting off the poorer members it is most 
desired to help. With such local interest as was 
displayed at St. Albans there is no fear of an actual 
deficit; but that cannot be expected if the next 
Congress is held at Cambridge, where local support is 
sure to be meagre during the long vacation, however 
important the addresses may be and however much 
members may enjoy a visit to a university town so 
suitable in all other respects. T. D. 


THE LOCUST PROBLEM IN 1937 


T HE latest survey on the loeust problem, by Dr. 

B. P. Uvarov in collaboration with Miss W» 
Milnthorpe, has recently been published on the recom¬ 
mendation of the Special Co mmi ttee on Locust Control 
appointed by the Economic Advisory Council (H.M. 
Stationery Office, 3*. net). It is gratifying to note 
that the international co-operation for collecting 
information relative to locusts continues in an 
efficient manner. The present survey deals with the 
locust problem in 1937, and it demonstrates once 
again the importance of keeping continuous watch over 
developments in the situation. 

The desert locust (Sohistocerca gregaria) did not give 
rise to swarms during the period of review either in 
; South Africa or in India. On the other hand, the 
l situation in the Sudanese-Arabian area during the 
winter of 1937-38 gave rise to anxiety. v In the early 
months of 1938, it was reported as breeding in the 
gregarious phase in several localities along the western 
coast of the Bed Sea, No evidence of actual ew arming 
has been recorded, and this is evidently due to the 
success of the control measures that were applied. 
This hopeful event should well justify the establish¬ 


ment of proper organizations for the purpose of 
watching those areas known to be areas of swarm 
production. In this connexion it is mentioned that 
preliminary arrangements for such organizations on 
an international basis are progressing very favourably. 

As regards the African migratory locust (Loousta 
migratoria migratoHoides) > all the eastern part of 
Africa remained free from this insect during the first 
half of the year under survey. Later in the year, 
however, the situation changed. Swanns appeared 
in West Africa and spread eastwards, with the result 
that the Anglo-Egyptian Sudan became reinfested 
by this species after an interval of two years. This 
invasion does not, however, appear to be an entirely 
new outbreak and its origin seems to have been 
in districts of Oubangui-Ghari, and farther to the 
west, where swarm production has been noted for 
the last two or three years. 

The red locust (Nomadacris septemfasciata) has 
shown a slow decline in its outbreaks. While there 
was no marked reduction in the area under infesta¬ 
tion, in many instances the swarms were smaller and 
not so dense. 
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SCIENCE NEWS A CENTURY AGO 

Statistics of Births, Deaths and Marriages 

On July 8, 1839, The Times said : “We have 
received the first annual report of the Registrar- 
General of Births, Deaths and Marriages, in England, 
presented to both Houses of Parliament by command 
of His Majesty.” From the annual abstracts up to 
June 30, 1838, The Times quoted the following 
figures : Total number of persons married, according 
to the rates of the established church 107,201 ; not 
according to the rites of the established church 
111,481. Total of births registered 399,712 ; total 
^number of deaths registered 335,956. Discussing 
one or two features of the returns The Times said : 
44 A very marked diversity also appears in the pro¬ 
portion of deaths of infants in different parts of the 
country. In the mining districts of Staffordshire and 
Shropshire, in Leeds and its suburbs, and in Cam¬ 
bridgeshire, Huntingdonshire and the lowest parts of 
Lincolnshire, the deaths of infants under one year 
have been more than 270 out of 1000 deaths at all 
ages ; while in the northern counties of England, in 
Wiltshire, Dorsetshire and Devonshire, in Hereford¬ 
shire and Monmouthshire, and in Wales, the deaths 
at that age, out of 1000 of all ages, scarcely exceeds 
180.** 

Application of Photography to Astronomy 

On July 10, 1839, John Pringle Nichol (1804-59), 
professor of astronomy in the University of Glasgow, 
sent a long letter to the editor of the Scotsman 
dealing with the possibilities of applying photo¬ 
graphy to scientific observations. It had occurred to 
several individuals, he said, that photography could 
be used for recording the readings of meteorological 
instruments, and he proposed to erect one of the 
recording instruments of Mr. Jordan, of Falmouth, 
in the grounds of the new observatory at Glasgow. 

4 ‘The probable and universal application of this 
subject to my own especial subject are not less 
important than the foregoing. If, as we cannot now 
doubt, Daguerre’s plates are so sensitive, and if as 
reported, he has succeeded in obtaining a trail from 
the passing light of the moon, that luminary will 
unquestionably record a picture of herself, capable 
of undergoing microscopic scrutiny upon a plate so 
‘ placed as to receive her image through a large and 
devolving equatorial”. He then went on to refer to 
the possibility of photographing the spots on the 
sun. “Obtaining the image of the sun through an 
adjusted equatorial on a roll of prepared paper, 
moving after definite intervals of time, the ever- 
changing disc of that luminary would infallibly 
write down its own history. As soon as my own 
equatorial is placed, I shall certainly endeavour to 
realise this idea when circumstances are favourable”. 
In the following year a few “moor -pictures” one 
inch in diameter were obtained by means of photo¬ 
graphy by John William Draper (1811-82), professor 
of chemistry in the University of New York. 

A History of British Zoophytes 

The Athenaeum of July 13, 1839, contained a 
notice of Dr, G. Johnston’s “A History of British 
Zoophytes”. “A work has been long wanted,** the 
Athenaeum said, “which while it presented a sketch 
of the probable affinities of the groups composing 
the entire class, should furnish materials for a 


determination of the various marine and lacustrine 
species that inhabit our coasts or inland waters. . . . 
The author’s own views on classification agree, in 
the mam pomts, with the arrangement proposed by 
Milne Edwards, but the systems of Cuvier, Muller, 
Lamoroux, Blainville and others are placed before 
the reader . . . the most acceptable portion of the 
work will he the full and clear descriptions of species, 
and the numerous and beautiful engravings with 
which the volume is illustrated.” 

Dr. G. Johnston (1797—1855) was a medical 
man in Berwick and was the founder and first 
president of the Berwickshire Naturalists 5 Gub. 


UNIVERSITY EVENTS 

Birmingham. —Prof. B. L. Goodlet, professor of 
electrical engineering in the University of Cape Town, 
has been appointed to the chair of electrical engineer¬ 
ing rendered vacant by the death of Prof. W. Cramp. 

The following gifts are announced: £350 per 

annum for seven years from Messrs. Rubery Owen, 
Ltd., of Darlaston, for a research fellowship in 
zoology ; £5,000 from Mr. J. R. Hugh" Sumner and 
£150 a year for seven years from the Birmingham 
Small Arms Co., Ltd., to found a research fellowship 
in civil engineering. 

Edinburgh.— At a graduation ceremonial on June 
30 the honorary degree of Doctor of Laws was con¬ 
ferred on the following, among others : Mr. Harold B. 
Butler, warden of Nuffield College, Oxford, formerly 
director of the International Labour Office; Mr. Frank 
C. Nicholson, librarian to the University of Edinburgh, 
1910-1939 ; Prof. G. N. Watson, professor of pure 
mathematics, University* of Birmingham ; Prof. J. C, 
Webster, formerly professor of obstetrics and gynaeco¬ 
logy, Rush Medical College, University of Chicago. 

The degree of Doctor of Science was conferred on 
the following: K. A. Chowdhury, for a thesis 
entitled “Growth Rings in Indian Trees”; H. P. 
Donald, for a thesis entitled “Studies on Growth and 
Variation in Large Animals 5 ’ ; K. Fuchs, for a thesis 
entitled “On Some Problems of Condensation 
Quantum Dynamics and the Stability of Nuclei” ; 
F. B. Hutt, for a thesis entitled “Genetieal and 
Physiological Studies of the Domestic Fowl”. 

London. —The Senate has resolved that, on the 
occasion of the celebration of Foundation Day, 1939, 
titles of the degree of D.Sc. honoris causa be con¬ 
ferred on Prof. Niels Bohr and Sir Robert Robinson, 
and the degree of D.Sc. (Economics) honoris causa 
on Mr. R. G. Hawtrey and Mr. Simon Marks. 

The title of reader in inorganic chemistry in the 
University has been conferred on Dr. H. J. Emel^us, 
in respect of the post held by him at the Imperial 
College of Science and Technology. 

Prof. R. G. Collingwood, Waynfiete professor of 
metaphysical philosophy in the University of Oxford, 
has been appointed Creighton Lecturer for the year 
1939-40. 

The degree of D.Sc. has been awarded to Miss 
Frances M. L. Sheffield (King’s College); Mr. P. V. 
Sukhatme (University College); Mr. W. S. Stiles, 
an external student. 
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APPOINTMENTS VACANT 

Application? ate invited for the following appointments, on or 
before the date** mentioned: 

Assistant Lecturer in Geology—T he Registrar, University. 
Leeds (July 12). 

Assistant Lecturer in Zoology —The Registrar, University. Man¬ 
chester (July 12). 

Scientific Officer, in the Air Ministry Research Pool—Under¬ 
secretary of State, Air Ministry (S2A/B.8019), Berkeley Square Hou*e, 
W.l (quoting B.214) (July 14). 

Assistant Mistress to teach Biology and General Science at the 
County High School, Reddltch—The Director of Education, County 
Education Office. County Buildings, Worcester (July 15;. 

Junior Scientific Officers In the Metrology Department—The 
Director, National Physical Laboratory, Teddlngton (July 17). 

Teacher in Engineering Subjects at the Mexborough Schofield 
Technical Institute—The Secretary to the Managers, Education Office, 
Mexborough (July 17). 

Superintendent of the Branch for Southern Rivers, Freshwater 
Biological Association, and a Research Assistant— The Registrar, 
University College, Southampton (July 13). 

Lecturer in Physics and Chemistry—T he Principal, Faraday 
House, Southampton Row, W.C.l (July 20). 

Rbsharos Fellowships in Glass Technology —The Registrar, 
University, Sheffield (July 21). 

Assistant Officers (Civil Engineers) in the Indian Railway Service 
of Engineers —The High Commissioner for India, General Department, 
India House, Aldwych, W.C.2 (quoting Appointment 1/1A) (July 22). 

Professor of Agriculture (Animal Husbandry) in the Canterbury 
Agricultural College, Lincoln, New Zealand—The Secretary, Univer¬ 
sities Bureau of the British Empire, 88a Gower Street, W.C.l (July 27). 

Educational Psyohologjbt— The Director of Education, Educa¬ 
tion Offices, Philip Lane, Tottenham, N.15 (July 81). 

University Readership in Morbid Anatomy at the British Post¬ 
graduate Medical School—The Academic Registrar, University of 
London, Senate House, W.C.l (September 12). 

Professor of Chemistry —The Secretary, University, Aberdeen 
(September 16). 

Two Technical Assistants in Agricultural Economics— The 
Adviser in Agricultural Economics, King’s College, Newcastle-on- 
Tyne 2. 

Geologist In the Geological Survey of the Anglo-Egyptian Sudan 
—The Controller, Sudan Government London Offioe, Wellington 
House, Buckingham Gate, S.W.I. 

Inspector of Explosives in the Stores and Ordnance Department 
Of the Sudan Government—The Controller, Sudan Government 
London Office, Wellington House, Buckingham Gate, S.W.l. 

REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly Books Supplement) 

Great Britain and Ireland 

University Grant* Committee. Returns from Universities and 
University Colleges In receipt of Treasury Grant, Academic Year 
1937-38. Pp. 28. (London; HAL Stationery Offioe.) Is. net. [156 

Department of Scientific and Industrial Research, Forest Products 
Research Records, No. 29 : The Manufacture of Charcoal in Portable 
Kilns. Pp. iv+20. (London: HAL Stationery Office.) 6d. net. [156 

Department of Scientific and Industrial Research. Report of the 
Banding Research Board, with the Report of the Director of Building 
Beaearch, for the Year 1938. Pp. vl+1604-22 plates. (London: ttaF 
Stationery Office.) 3t.6d.net. [196 

Department of Scientific and Industrial Research. Forest Products 
Research Records, No. 28 (Timber Mechanics Series No. 4): Strength 
Teste of Structural Timbers. Part 4: The Development of a 
Mtutmum Structural Grade for Redwood (Pirtui tyfouirfe). By 0. J. 
Chaplin and B. H. NevanL Pp. Iv+12+1 plate. (London: H.M. 
Stationery Office.) 6d net. [206 

_ King's College, Newcastle-upon-Tyne: Standing Committee for 
^^rc^^^ri^Session 1937-1988. Pp. 34. (Newcastle-uyon- 

the Institution of Chemical Engineers VoL 16, 
1938. Ppvlv+260. (London: Institution of Chemical Engineers.) [2od 
, Lfcfor Itttfttnt© of Preventive Medicine. Report of the Governing 
Body, 1339. Pp. 34. (London: lister Institute.) [206 

Df^artoent of 8dtentifio and Industrial Research. Index to the 
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Appendices to the Report of the British Guiana Refugee Com- 
106. (London: HAL Stationery Offioe.) 2s. net. ' roS 


Other Countries 

Astrnnomischer Kalender der Wiener Universit&ts-Sterawarte, 
1939, 3 Scrip, 1 Jalireang. Pp, 124. (Wien : Carl Gerold’s Sohn.) [126 
Smithsonian Miscellaneous Collections. Yol. 98, No. 7 : A New 
Palm from Coco3 Island Collected on the Presidential Cruise of 
1938. By O. F. Cook. Pp. 26+26 plates. (Washington, D.C.: Smith¬ 
sonian Institution.) [130 

Ontario Research Foundation. Report for the Year 1938. (Sessional 
Paper No. 48, 1939.) Pp. 36. (Toronto : King’s Printer.) [130 

Report of the Aeronautical Research Institute. Tokyfl Imperial 
University. No. 174: Some Studies on Wire-Drawing. By Masaharu 
Goto and HIroei Tanaka. Pp. 91-128. (Tdkyd : KdgyO Tosho Kabu- 
tiiibi Kaisha.) 60 sen. [136 

Bericht fiber das Geobotanlsche Forschungsinstitut Rubel in 
Zurich fur das jabr 1938. Von E. Rtibel und W. Ludi. Pp. 92+2 
plates. (Zurich: Buchdruckerei Berichthaus.) [130 

Uganda Protectorate. Annual Report on the Geological Survey 
Department, for the Year ended 81st December, 1938. Pp. 40, 
(Entebbe : Government Printer.) 2#. [156 

Smithsonian Miscellaneous Collections. VoL 08, No. 8 : Flowering 
Plants Collected on the Presidential Cruise of 1938. By Ellsworth P. 
Killlp. (Publication 3533.) Pp. 4. VoL 98, No. 11: Echinoderms 
(other than Holothurians) Collected on the Presidential Cruise of 1938. 
By Austin H. Clark. (Publication 3536.) Pp. 18+5 plates. Yol. 98, 
No. 14: Two New Gobiold Fishes Collected on the Presidential Craise 
of 1938 By Isaac Glnsbnrg. (Publication 3539.) Pp. 6. (Washington, 
D.C.: Smithsonian Institution.) [150 

Imperial Council of Agricultural Research. Miscellaneous Bulletin 
No. 29: Report on the Frospects of Cinchona Cultivation in India. 
By A. Wilson, assisted by Dr. T. J. Mirchandanl. Pp. vi+127. (Delhi: 
Manager of Publications.) 2.6 rupees ; 4 s, [156 

Society of Biological Chemists, India. Annual Review of Bio¬ 
chemical and Allied Research in India, Vol. 9, 1938. Pp. 166 
(Bangalore: Society of Biological Chemists.) 3 rupees; 6#. [166 

Ministry of Agriculture, Egypt: Technical and Scientific Service. 
Bulletin No. 201: Preliminary Studios on the Control of Bean Rust. 
By Dr. A. F. El-Helaly. Pp. 20+6 plates. (Cairo: Government Press). 
*.T.3. [156 

Proceedings of the U.S. National Museum. Vol 86, No. 3061: 
A New Genus of Starfishes from the Aleutian Islands. By Austin H. 
9®$* J?: § 7 * 80, No. 8063: New Species of 

Moths of the Families Notodontidae and Bombycldae in the United 
States National Museum. By William Schaus. Pp. 543-662. (Wash¬ 
ington, D.C.: Government Printing Office.) [196 

MetbaliyI Chloride as a Fumigant against Insects Infesting Stored 
Products. By Dr. C. J. Briejfer. Pp. xv+101+7 plates, (Amsterdam: 
N. V. de Bataafeohe Petroleum Maatschappif) [206 

Spisy vyddvand pHrodovSdeckou Fakultou, Masarykovy University, 
(ns. 208: Chironomidarum larvae et nymphae, I. Napsal Jon Zavfel. 
Pp. 10. Cjs. 269: PMprava 3-6-dibrompyrokatechinu a 3-4-6 trihrom- 
pyrokatechlnu, napsali J. Frejka a B. Sefranek; Soustavnd vybudov&nl 
atomovtfch skupin v analytickd chemii, 6, napsali J, V. Dubsktf a 
Y. OeraAk. Pp. 20. 01s. 270: On Blcompaot Spaces. Bv Bodrioh 
Pospfifl. Pp. 16. Ois. 271: SoustevnS vybudovAnf atomovveh skupin 
v analytickd chemii, 7. Napsal J. V. Dubsktf. Pp. 16. (Brno : A. 
Pi^.) [206 

Sbornffc vysokS Skoly zemSdBlske v BrnB. 0.85: PIfspBvek k 
studiu binokulArnlho zonfeho prostoru u domAcioh rvftat. Napsal 
Dr. Antonin PiSa. Pp. 67+8 plates. D, 26: Vztahy Apterygoth k 
vlastnostem stanovlSte se zfetolem na lcml pfidy. Napsal Dr. Mirko 
Kseneman. Pp. 56, D. 27 : Tachinologicky v^zkum PouzdianskVcli 
kopeti. Napsal Dim. Jacentkovsk^. Pp. 14. (Brno: A. PiSa.) [206 
Selence Reports of the T thoku Imperial University. Fourth Series 
(Biology), Yol. 18, No. 4: The Nervous System of Earthworm 
(Phcretvrna communissima) In Different Ages. By Fumivo Ogawa. 
Pp. 395-488+plates 16-17. (Tokyo and Sendai: MaruzenOo., 
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THE MUSEUM AND THE SCHOOL 


T T 7TTH commendable restraint those responsible 
t V £ or organization of the exhibition of 
museum publications of educational interest, 
which was held at University College, London, 
during June 20-July 15, made no attempt at 
exhaustive or elaborate display. It was a sampling, 
for which the material was derived from London 
and from certain museums of the United States of 
America The English contributors included, in 
addition to the national collections, the London 
Museum and one of the museums of the London 
County Council—the Gefirye Museum. Modest as 
was this effort, it served the purpose, as no doubt 
was the intention, of provoking thought. The 
contrast here presented between the methods of 
the English and the American museums inevitably 
gave rise to reflection as to the purpose of these 
great collections of objects of natural, scientific 
and historic interest, of beauty and of rarity, and 
the nature of the function which they perform, or 
*might perform, in the life of a community. 

. As Lord Bledisloe said in his address to the 
jubilee gathering of the Museums Association, 
the museum in its original conception was “a 
fountain of culture alike for young and old, for 
rich and poor, for layman and expert, adapted to 
the everyday intellectual and spiritual require¬ 
ments of the nation as a whole”. Without ventur- 
_ ing to question the historical accuracy of this 
statement, we may concur in Lord Bledisloe’s 
‘ dictum and agree with him when he went on to 
point out, coupling the cinema with the museum, 
that “as the eye is the most efficacious channel of 
entry into the mind, there are no more promising 
educational agents or more powerful stimulants to 
the imagination than the museum and the cinema”. 
But at the same time, as every educationist is 


aware, it must not be overlooked that visual 
impression, whether in adult or child, is hut 
fleeting, unless it finds the mind of the observer 
already prepared to receive it, and able to link it 
to material which the mind has already made its 
own. It is by the nature and the extent of the 
museum’s co-operation with the observer in 
storing up such a body of assimilated fact that the 
performance of its educational function must be 
judged. 

In all the important London museums and 
collections, the institution of guide-lecturers, of 
special exhibitions, permanent or temporary, 
illustrating some special phase or problem, and a 
ready hospitality extended to school visits, have 
done much to make the public familiar with the 
character and meaning of the objects in these 
collections. The services of the lecturers, however, 
are available for comparatively few of the museum’s 
visitors—those who have the leisure and the 
opportunity to attend at stated times. For the 
majority, or at any rate a large proportion, more 
intimate and more intensive study than is possible 
in a perambulation of the galleries, even the 
occasion for arousing interest and stimulating 
study, must depend to a great extent npon the 
museum publications. Within the limited space 
of the exhibition room at University College has 
been shown a selection of these publications. It 
was headed by some of the attractive and some¬ 
times striking posters directing attention to the 
collections in the various museums, which axe dis¬ 
played by the London Passenger Transport Board. 
Each of these paste’s, artistic and brightly, but 
not garishly, coloured, is characteristic of the 
collection which it announces. The second, an 
extensive exhibit, consisted of the long range of 
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picture post-cards and reproductions, mostly in 
colour, which illustrate almost every branch of 
science, art and history susceptible of demon¬ 
stration in a museum 

Of the museum publications in book form, the 
more technical and advanced did not come within 
the scope of an exhibition intended to consider 
only the needs of schools, and the selection shown 
was confined to the simpler and more popular 
guides, which do, in fact, carry further the interest 
aroused by the collections themselves, or by the 
post-card series. Such a development of interest 
is to be noted, for example, in the Science Museum 
series, dealing with topics such as the development 
of transport, locomotion, navigation, aeronautics 
and the like. 

Reviewing the exhibits from the English 
museums as a whole, and as an instrument of 
instruction, the more striking features are the care 
which has been lavished on the selection and 
preparation of the various series, the care in pro¬ 
duction and reproduction, and the scholarship 
and knowledge which have been drawn upon freely 
to make known to the general public the character 
and meaning—scientific, aesthetic or historical—of 
the wealth of objects displayed in London’s 
museums. It must be apparent, however, that in so 
far as this material was brought together to illus¬ 
trate the educational interest of museum publica¬ 
tions, it shows strikingly little effort to make readily 
available for the school a vast amount of material 
of immens e educational value. Except for the 
Geffrye Museum, which, with the Homiman 
Museum at Forest Hill, is part of London’s 
educational organization, there is no direct 
orientation towards the needs of the school. It is 
here that the contrast with the American museum 
becomes marked. 

Exhibits were shown from five of the larger 
American museums: the Metropolitan Museum of 
New York, Boston Museum of Eme Arts and the 
Brooklyn, Buffalo and Cleveland Museums. It 
is made abundantly evident that each of these 
museums regards itself, even if this be not 
explicitly stated in the terms of its founda¬ 
tion, as having a specific function in the cultural 
life and educational system of the region in which 
it stands. Normally, it has an educational division, 
section or committee, and an educational staff, 
and it undertakes organized educational work. 
There is a carefully prepared system of preparatory 
propaganda. Post-cards, memoranda, and pro¬ 
grammes are circulated among the heads of 
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primary, secondary and technical schools and 
other educational institutions. In some museums^ 
courses are specially arranged to fit in with the 
curricula, after consultation with the staffs of 
primary, secondary, and technical schools. They 
are given by members of the museum staff in 
special rooms. The museum educational staff 
is available for consultation by teachers and 
others interested in education, sometimes at a 
small fee. 

Finally, there are the museum publications,* - 
usually a museum journal, which, in addition to 
notes on recent acquisitions, will contain articles on 
special groups of exhibits ; or, in those museums 
which specialize in art, dealing with the work of a 
painter or sculptor, or like topic of artistic or 
antiquarian interest; while some museums publish 
a periodical devoted entirely to the interests of 
school children, and dealing with Nature studies, 
hobbies and the like. Of a more specifically educa¬ 
tional character are sheets or cards of grouped 
illustrative material, with notes prepared by the 
museum staff. These are circulated for instruc¬ 
tional purposes among the schools. There are also 
special publications, usually in pamphlet form, or 
guides dealing with grouped exhibits or special 
collections. 

In general, it may be said that the material 
which is thus circulated among the schools or 
made available for their use is scarcely comparable 
In its printing or general technical character with 
the publications of English museums, nor, it 
may be said without offence, does it show the 
same standard of scholarship. At the same tim e, 
it has to be admitted that, having been prepared 
for a specific purpose and with the educational 
end in view, it is more certain to reach its** 
mark. 

It was abundantly apparent in the material 
shown at University College that the American 
museum has not shrunk, from taking what it has 
regarded as its educational responsibility very 
seriously. This is due in part, of course, to the 
fact that, whereas the British national and other 
important collections, owing to their origin, have 
assumed the character of storehouses of national 
treasures, and their connexion with the advance-^ 
ment of knowledge has been almost entirely by 
way of research and not of instruction, in the 
United States the museums have been founded as, 
or have become, part of the cultural equipment of 
the region each serves. Most of them, too, are 
dependent for their current expenses, not on their 
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endowment or on support from public funds, but 
on fees and membership subscriptions; the 
extent of membership is reflected bv the degree in 
which the activities of the museum meet the 
cultural needs of its area. 

The English institution more nearly comparable 
with the American museum is the local provincial 
museum, which grew out of the interests of the 
local literary, philosophical or antiquarian society. 
When communications were less easy and other 
-distractions less numerous than they are now, this 
served as a social and cultural focus for its neigh¬ 
bourhood. Its educational function might well be 
revived, where it has lapsed, and extended. 

While the very different conditions which affect 
onr large museums, in contrast with those affecting 
American museums, must be recognized, yet a 
comparison of the two systems of organization in 
Great Britain and in the United States gives rise 
to an uneasy feeling that the most is not made 
in education of the wealth of scientific and cultural 
material that is available in collections in Great 
Britain. If it be pointed out in extenuation that a 
remarkable range of illustrative material from 


which to select is available for the teacher, the 
reply surely must be that the teacher is not a 
specialist; and simple and even elementary as 
much of the detail in the museum guides and other 
publications may seem to the specialist, for the 
layman, however intelligent, they make stiff and 
uphill reading. The classes and lectures for 
teachers at the Horniman Museum, and the appoint¬ 
ment of liaison officers between school and museum 
on the inspectorate of the London County Council, 
were steps in the right direction; but they do 
not go far enough. To be of lasting value, museum 
material must be brought into intimate relation 
with the school curriculmn. Intennittent visits 
to general collections have little permanent 
instructional value. To suggest that special 
exhibitions should be arranged in special rooms 
to meet the needs of schools raises a problem with 
too many ramifications for discussion here. In 
the provincial museum, however, education might 
provide a channel for the further assistance from 
public funds for which a plea has been put forward. 
Such matters will no doubt come within the 
purview of the promised public inquiry. 


FUNDAMENTAL CONCEPTS OF ELECTROMAGNETICS 


Electromagnetics 

A Discussion of Fundamentals. By Prof. Alfred 
O’Rahilly. Pp. xh-f- 884. (London, New York 
and Toronto: Longmans, Green and Co., Ltd.: 
Cork : Cork University Press, 1938.) 42s. net. 

H OWEVER gratifying the remarkably rapid 
progress of experimental science and its 
practical applications during the last few decades 
may appear, the immense accumulation of new 
facts and hypotheses has tended greatly to confuse 
rather than to elucidate our fundamental concepts, 
and the edifice of science is becoming like a Tower 
of Babel in which hosts of skilled workers are 
busily engaged on their several portions but with¬ 
out plan or architect, and are becoming so divided 
by specialization as scarcely to be able to under¬ 
stand one another. To such an extent has this 
confusion grown that we seem to be reverting to 
pre-Newtonian scholasticism, and many modem 
men of science are now adopting the speculative 
and metaphysical modes of thought and expression 
against which science had to struggle for its 
very existence in its infancy; so that although 
humanity is more and more amazed at the achieve¬ 
ments of science, it is losing confidence in it as a 


trustworthy interpreter of natural phenomena and 
as a guide to human progress. 

There is therefore urgent need for a compre¬ 
hensive review of our fundamental concepts, and 
Prof. O’Rahilly deserves our cordial thanks and 
admiration for the energy, skill, and courage with 
which he has undertaken this formidable task. 
Within the space available for this review, it is 
impossible to do more than indicate the immense 
field covered in this large volume, one of the most 
interesting and valuable features of which is the 
collection of quotations from the greatest authori¬ 
ties which reveal the large divergences of opinion 
which have always existed between them, even 
when agreement on most fundamental principles 
was supposed to prevail. 

The majority of students, at least in Great 
Britain, have been brought up on the Maxwellian 
theory, involving the Faraday concepts of electric 
and magnetic fields in a medium, and are now 
being converted to the doctrine of relativity ; but 
the author reminds us of the great body of theory 
built up by the Continental physicists, Poisson, 
Gauss, Ampere, Neumann, Riemarm, Weber and 
Lorenz, and their successors, Yoight, Lx^nard, 
Schwarzschild and Ritz, based on action at a 
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distance between discrete charges and the assump¬ 
tion first made by Riemann in 1858 of a finite 
velocity of propagation approximating to that of 
light. He points out that not only did they arrive 
at results in accordance with those derived from the 
Maxwellian equations, but also that they were 
anticipatory of the modern electron theory, and 
therefore more in accord with recent experimental 
developments. The Maxwellian concept of electric 
displacement in space, involving a basic medium 
or ether, was greatly disliked by Continental 
physicists, and only secured their assent for a short 
period after Hertz’s brilliant experimental verifi¬ 
cation of Maxwell’s theory of electromagnetic 
propagation ; so that the discovery of the electron 
and the rapid advance of corpuscular physics 
provided a welcome excuse for reversion to their 
earlier ideas. 

As the author is professor of mathematical 
physics at University College, Cork, the volume is 
naturally highly mathematical; but readers with 
very little mathematical ability will find the 
discussion of various theories and the conflicting 
views of high authorities most interesting and 
thought-provoking—so much so that it may lead 
someone to suggest a new fundamental hypothesis 
which will at last satisfy not only quantitative 
but also intellectual needs. The very fact, as is 
clearly demonstrated in the volume, that widely 
divergent fundamental concepts may lead to 
almost identical formulae which give close quanti¬ 
tative agreement with experimental measurements, 
shows that such quantitative agreement is no proof 
of the validity of the concepts; so that mathe¬ 
matical reasoning must he supplemented by 
physical insight. 

Only two physical hypotheses at present hold 
the field: (1) the emission, or what the author 
calls the ballistic, hypothesis, which was definitely 
adopted by Ritz; and (2) that of a medium, 
adopted by Faraday and Maxwell; since the 
old action-at-a-distanoe theories and the modem 
doctrine of relativity have been concerned only 
with obtaining quantitatively accurate general 
formulae, regardless of any agency by which bodies 
or charges act upon one another. In this the 
latter resemble Newton’s theory of gravitation, but 
although Newton expressly refused to promulgate 
any hypothesis, he emphatically stated that the 
idea “that one body may act upon another at a 
distance through a vacuum without the mediation 
of anything else by and through which their action 
and force may be conveyed from one to another— 
is to me so great an absurdity that I believe no 
man who has in philosophical matters a competent 
faculty o^ thinking can ever foil into it’\ This 
fedlng of every physicist 
4 TO itafc mathematical 
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formulae represent the only true reality, and the 
belief in and search after the mediating agency i* 
bound to persist 

Prof. O’Rahilly, while acceptmg the validity ot 
Maxwell’s equations and the existence of an ether, 
has definitely discarded the concepts of electric and 
magnetic fields, and takes his stand on the Li6nard— 
Schwarzschild force formula, which appears to be 
equivalent to the simple vector formula given by 
the present writer in Natube of December 3,1938, 
except that the former contains a factor of £ in 
the third term, which seems to conflict with the " 
Neumann inductance formula, and two additional 
second order terms in v'/c 2 derived from the 
assumption that longitudinal forces are also pro¬ 
pagated with the velocity of light. This scarcely 
seems consistent with the deduction from the 
energy of a moving electric field that its inertia is 
only of a transverse character, hut the author 
claims that these terms are necessary for reconciling 
the formula with experiment. 

In spite of his own mathematical powers, Prof. 
O’Rahilly is far from over-estimating the value of 
mathematics ; and his comments on some of the 
most elementary mathematical concepts, including 
dimensions, as well as on the modern ideas of 
space-time, are interesting and amusing. In order 
to avoid the prejudice against the concept of 
‘absolute’ motions, he has adopted the Greek word 
schesis for a basic framework ; and he claims that 
the only truly consistent relativistic theory was 
the ballistic or corpuscular theory of Ritz, and 
that the modem doctrine of relativity is funda¬ 
mentally schesic. That he is justified in this 
claim seems clear from the constant recurrence of 
the term v'jc 1 in the Lorentz transformation 
formula (which the author points out was enun¬ 
ciated by Voight in 1887) and so many relativistic 
formulae, which term, like the v and v x in the 
Li6nard-Sehwarzschild force formula, can have no - 
meaning unless such a framework or schesis is 
implicitly assumed. 

Although probably every reader of this volume 
will find himself alternating between hearty 
agreement and strong disagreement with Prof. 
O’Rahilly’s various criticisms and conclusions, his 
wide outlook and critical Burvey of the various 
theories entitle his views to respectful considera¬ 
tion. Whether they are justified or not must be 
left for the future to decide, but we can heartily 
endorse Prof. Conway’s concluding remark in the 
foreword, that the volume “is more than a review 
of existing knowledge, it is a courageous attempt 
at reconstruction , and if we do not always agree 
with the writer, he certainly makes us reflect. I 
recommend this book to every serious student of 
Electromagnetics”. 


C. V. Drysdale. 
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CHEMICAL REACTION IN THE ELECTRIC 

DISCHARGE 


The Electrochemistry of Gases and other 
Dielectrics 

By Prof. G. Glockler and Prof. S. C. Lind. Pp. 
xiii-r 469. (New York : John Wiley and Sons, 
Inc.; London : Chapman and Hall, Ltd.. 1939.) 
305. net. 

r pHE appearance of this first book on the 
^ electrochemistry of gases will be welcomed 
by a wide circle of physicists and chemists, who 
will also remember that one of the authors has 
written the first book on a related subject, namely, 
reactions initiated by a-particles. This book is the 
more welcome because of all the chemical writers 
on electrochemistry, none since Lob in 1905 
appears to hare found the part of the subject 
relating to gases of sufficient importance to devote 
to it more than a trivial portion of a book, despite 
the very extensive literature on the subject. 
Physicists writing on discharge phenomena, with 
the exception of Stark in 1902, are even more 
disappointing, for all the later writers have either 
omitted to mention the subject or dismissed it in 
a few lines. 

The book was written at the request of the 
Committee of Electrical Insulation of the American 
National Research Council, and attempts to cover 
the field kl 'considering all forms of electrical dis¬ 
charge and all types of reactions” ; it contains, 
however, no more than three pages relating to 
industrial applications, vitamins, insulation, and 
lubricating oils. 

There are three main sections in the book, 
fart 1 is entitled 'Typical Reactions in Various 
Forms of Discharges”; its theme is illustrated in 
139 pages by what the authors describe as a “quite 
arbitrary 5 ' selection of reactions which have been 
examined in one or more of the known types of 
dis ch arge, including slow and fast electron beams. 
The last section is devoted to an account of the 
properties of molecular fragments as observed 
oui&ida the discharge in which they are formed. 

Part 2 deals in 190 pages with “Chemical 
Reactions in Electrical Discharges” and attempts to 
cite “most of the reactions that have been studied”, 
which claim for the most part is well substantiated. 
The formidable task of arranging the very hetero¬ 
geneous material from some 666 references in this 
section alone has been dealt with by considering 
the reactants in ascending order of atomic weight; 
in some cases, this has led to the dissemination of 
the information concerning the formation, and 


decomposition of a given substance through 
several chapters. 

Part 3 is entitled the “Physical and Theoretical 
Aspects of Discharge Reactions’ 5 . The first three 
chapters deal with electron affinity, ion mobility, 
and a list of the ions observed in discharges. 
Then follow two interesting chapters on ionization 
produced by reaction, and on sputtering. The 
book closes with a chapter on the mechanism of 
discharge reaction. 

Considered as a whole, the great value of this 
book derives from the fulfilment of the authors’ 
aim to compile the vast mass of experimental data 
so as to facilitate the comparison of the various 
forms of discharge reaction, both amongst them¬ 
selves, and with reaction initiated in the same 
systems by other agencies. This will be invaluable 
to all investigators of discharge phenomena, 
whether chemists, physicists or engineers. It 
should be a powerful stimulant to further explora¬ 
tion of the field, both experimentally and theoretic¬ 
ally ; and it may be that even the industrialist 
will be attracted to consider the possibilities of some 
of the remarkable syntheses that axe described. 
It is, however, difficult not to feel a slight and 
perhaps ungracious sense of regret that, having 
such familiarity with this enormous collection of 
information, the authors have not essayed a more 
critical commentary on the relative value of their 
material. 

Only fourteen pages are allotted specifically to 
the chapter on the mechanism of reaction, although 
most of the attempts to formulate a theory are 
mentioned either there or elsewhere in the book. 
The accounts of the various theories are, however, 
rather uneven ; for example, Kirby’s quantitative 
theory of positive column reaction is barely men¬ 
tioned, whilst much of Warburg’s work is given in 
detail. The authors themselves have chosen to 
discuss reaction mainly in terms of the ion cluster 
theory for reasons of “simplicity and personal 
acquaintance”. The statistical approach to the 
quantitative theory of discharge reaotion is, how¬ 
ever, a little surprisingly dismissed without even 
formal statement, for the unproved and possibly 
irrelevant reason that it is impossible in this 
way to explain certain facts concerning reactions 
initiated along a-particle tracks. 

The book is beautifully produced, readable, and 
illustrated with numerous clear diagrams ; there 
axe good author and subject indexes. 

R. WlNSTAKLEV LtTHT. 
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GENETICS IN THE GARDEN 


The Genetics of Garden Plants 
By M. B. Crane and W. J. C. Lawrence. Second 
edition. Pp. xxi-f287. (London : Macmillan and 
Co., Ltd., 1938.) 12*. 6 d. net. 

HAT a second edition of this work should have 
been called for within four years of the 
appearance of the first shows that it has met a 
definite need. Nor is this surprising; for the 
dimensions to which the study of scientific plant 
breeding has attained offer one of the most 
spectacular examples of the rapid rise of an applied 
science based upon a simple initial discovery. 

It is not much more than thirty years ago that 
Biffen declared plant breeding to be a game of 
chance with the odds on the plant. To-day, 
thousands of plant breeders all over the world are 
in a position to define their aim and to pursue it 
with every prospect of success. The majority of 
these are, of course, dealing with farm crops of 
fundamental importance to mankind—with cereals, 
grasses, cotton and the like—crops where even a 
very small improvement in quality or quantity is 
enormously magnified by the vast acreages in¬ 
volved. With this aspect the authors are not 
concerned. They have confined themselves to the 
products of the flower and vegetable garden, with 
the inclusion of fruit trees. 

A brief and dear introduction to the principles 
of genetics and cytology involved is followed by 
three interesting chapters on flowers and vegetables. 
Special attention has been paid to such species as 
have been more intensively studied—to the sweet 
pea, the stock, the dahlia and the primula, and 
among vegetables to the tomato, the potato and 
the garden pea. The matter is presented in a form 
which allows the reader to obtain an idea of the 


successive changes that have occurred under con¬ 
tinuous cultivation, while at the same time he is 
given an insight into the chemistry of flower colour 
and brought to realize the importance of poly¬ 
ploidy as a factor in connexion with 'improvement 5 . 

A considerable part of the book is devoted to 
fruit trees and bush fruit, and is largely based ^ 
upon the well-known experimental work carried 
out at the John Times Horticultural Institution by 
the senior author. The genetical analyses of the 
more important cultivated forms are followed by 
illuminating discussions on bud sports, sterility 
and incompatibility—topios all important for the 
grower of fruit. The final chapter, on the origin 
of new and improved varieties, should prove of 
deep interest alike to the student of evolution and 
to the practical grower. The recently discovered 
colchicine treatment for the induction of poly¬ 
ploidy is alluded to, perhaps too briefly in view 
of its extraordinary promise. Doubtless the authors 
will tell us more about it in their next edition 
when more data are available. It is suggested also 
that they might give some account of the work 
with X-rays and radium which is leading to the 
production of interesting novelties in various 
plants to-day. 

Altogether this is a most interesting and valuable 
book, excellently produced and illustrated. To 
the practical grower its value is obvious, and 
nowhere else will he find so dear an exposition 
of the principles underlying his craft. It should 
make an even wider appeal to the amateur horti¬ 
culturist who is not merely content to admire the 
beauty of the plants he grows, but wishes to learn 
something of their nature and of the causes that 
have brought them into being. * 



THEORIES OF VISION AND HEARING 


Theories of Sensation 

By Dr, A. T. Rawdon-Smiih. (Cambridge Bio¬ 
logical Studies.) Pp. xiii 4*137. (Cambridge: At 
the University Press, 1938.) 10a. 6d. net. 

^ I 'HIS excellent book deals with sight and hearing 
^ and does not include any reference to touch, 
taste and smell. Dr. Rawdon-Smith gives the 
reason for this in his introduction. He writes, 
u Bi would be safe to say that no theory of general 
yst been proposed which is able to 
^Tsdabfe data. . , . We may note 


in the fields of olfaction and gustation not that the 
theoretical position is insecure, but simply that no 
theoretical position exists.” 

The four chapters on vision refer to the following 
subjects : Chapter i to the formation of the retinal 
image ; He l mholtz’s theory of accommodation and 
the pupil reflexes. Chapter ii alludes to the duplicity 
theory of von Kries, the Purkinje phenomenon, 
the photochemical properties of visual purple, dark 
adaptation and night-blindness. Chapter Hi refers 
to the discrimination of intensity, the critical 
fusion frequency, the acuity of the eye at different 



NATURE 


95 


no. 3637, July 15, 1939 


light intensities, the size of the foveal cones, vernier 
jkeuity, the frequency of the impulses in the optic 
' nerve and the various theories of visual acuity. 
Chapter iv contains an account of colour vision, 
the brightness of the spectrum, colour mixture, 
colour-blindness, the choice of primary colours, 
simultaneous and successive contrast. 

Commenting on these first four chapters, 
Chapters i and ii are introductory to the ones 
which follow. Chapter iii is specially good and 
^giyes a very clear picture of the rival theories of 
visual acuity. The position is made interesting 
and understandable. Chapter iv contains a good 
account of the theories of colour perception. 

Turning now to the ear. Chapter v deals with 
the anatomy of the ear : the production of summa¬ 
tion and difference tones, the functions of the ossi¬ 
cular muscles, the cochlea, the organ of Corti, the 
mode of stimulation of the hair cells. Chapter vi 
contains an account of Helmholtz’s resonance 
theory and also of the theories of Ewald and Boring, 
experimental deafness in animals and boiler¬ 
maker’s deafness in man, the evidence of models, 
the evidence of the phase-change beat, the inten- 
sitiveness of the ear to the relative phases of tones, 


THE CULTURE OF 

The Culture of Organs 

By Alexis Carrel and Charles A. Lindberg. Pp. 
xix-{- 222-f 38 plates. (London: Hn-miab Hamil¬ 
ton, Ltd., 1938.) 18a. 

T HE Carrel-Lindberg perfusion method repre¬ 
sents one of the most important technical 
advances in biology which has been made in 
recent years, so that the present volume, in which 
<he authors describe in detail their apparatus, its 
mode of operation and the experimental results 
obtained up to date, is extremely welcome. 

The apparatus is designed to maintain a sterile, 
pulsating circulation of nutritive fluid through 
isolated organs. It consists of two main parts: 
the perfusion pump, which contains the organ and 
perfusion fluid, and a mechanism for creating and 
transmitting a pulsating gas pressure to the fluid 
in the pump. The mechanical details of the 
apparatus are complicated, hut are dearly described 
'hnd profusely illustrated with good diagrams and 
photographs. 

Many culture media have been tried and are 
grouped into two main classes: natural and 
artificial. The former consist of blood serum 
diluted with Tyrode’s solution, to whioh may be 
added such substances as "Witte’s peptone, insulin, 
haemoglobin, etc., while the latter, which 'vary 


the Wever Bray phenomenon, the volley theory, 
the perception of pitch, the rate of conduction of 
the auditory nerve fibres, the cochlear response 
and the auditory tract potentials for a change of 
phase. Chapter vii deals with methods of pro¬ 
ducing changes of intensity, the sensitivity of the 
ear to intensity differences, the sensitivity of the 
cochlear response to intensity differences, and the 
probable way that differences of intensity are 
conveyed to the brain. 

The reviewer’s opinion on these chapters may 
be briefly explained as follows: Chapter v gives 
a good introduction to a description of the functions 
of the ear. Chapters vi and vii state clearly, and 
in a manner which is easily understood, the present 
position with regard to the resonance theory, the 
volley theory and the Wever and Bray phenomenon, 
and a number of other points which are very 
intimately connected with the physiology of 
hearing. 

The book is an extremely successful attempt at 
epitomizing the very varied theories of vision and 
hearing, and for that reason alone should be read 
by all who are interested in the mechanisms of 
sight and sound. H. Hartridge. 


ORGANS IN VITRO 

widely in composition, contain either no serum 
or only a small proportion. In order to detect 
changes in pH during the course of the experiment, 
phenol red is always added to the perfusing media. 

One chapter is devoted to the preparation of the 
tissue to be perfused. “The goal of the technique 
is to transplant an organ into the organ chamber 
without any damage to its blood vessels and 
without infection”, a goal which demands scrupu¬ 
lously aseptic precautions and no small surgical skill. 
When the organ has been suitably prepared, it is 
inserted into the organ chamber and the blood 
vessels are connected with the perfusion pump by 
a system of canulse. The entire apparatus is then 
placed in the incubator. 

One of the major difficulties of the method is to 
maintain asepsis, which is rendered unusually 
difficult by the large volume of the tissue and 
perfusion fluid, by the complexity of the apparatus 
and by the extensive manipulation involved. 
Rigid aseptic and antiseptic measures are therefore 
necessary. 

Many different organs and structures have now 
been successfully perfused for periods up to forty 
days, and a comparative study has been made of 
the effects of different natural and artificial media 
on the histology and functional aotivity of the 
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organs ‘‘Thyroid glands, ovaries, hearts, kidneys 
and pancreas were found to maintain or to modify 
in mtro their functional activity according to the 
chemical composition of the perfusing medium.” 
For example, the addition to the Tyrode solution 
of only 6 per cent serum allowed parts of the 
thyroid to survive for several days, the addition 
of 10 per cent kept the gland alive and almost 
unchanged for more than a week, whilst 80 per 
cent produced hyperactivity of the organ as com¬ 
pared with the uncultivated control from the 
same ani mal. The thyroid was maintained in 
a healthy state for several weeks by trans¬ 
ferring it every week to another pump with a 
fresh supply of diluted serum. The photomicro¬ 
graphs of sections of perfused organs present con¬ 
vincing evidence of the healthiness of the tissue 
even after prolonged cultivation. 

Normal functioning of the perfused organs has 
also been demonstrated. Thus iodine is secreted 
into the perfusion fluid of the thyroid, and the 
secretion can be increased by adding thyrotropic 
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hormone to the fluid. Similarly, the perfused * 
pancreas has been shown to secrete insulin. i 
The number of problems to which this ingenious^ 
method can be applied is almost unlimited, and 
it is to be hoped that the Carrel-Lindberg technique 
will be introduced into many physiological and 
medical laboratories. The chief obstacles to its 
more general use axe its difficulty and the com¬ 
plexity of the apparatus required. Dr. Caxrel 
encourages the reader by assuring him that the 
method is not so difficult as it looks, but admits 
that it cannot be learned from a book; it should^ 
be studied in a laboratory where it is being 
practised 

This book should be of the utmost value to the 
beginner who, having acquired the technique 
under expert guidance, is endeavouring to establish 
it in his own laboratory Moreover, although 
primarily a technical work, it contains matter of 
considerable biological interest and can therefore 
he recommended to the general scientific reader. 

H B F. 


THE LEPCHAS OF SIKKIM 


Himalayan Village: 

an Account of the Lepchas of Sikkim. By Geoffrey 
Gorer. Pp. 5104*32 plates. (London: Michael 
Joseph, Ltd , 1938) 25s, net. 

'X/TR. GOBrER, who had already proved his 
LVx mettle as an observer in “Africa Dances”, 
is now, as Prof. Hutton points out in his intro¬ 
duction to this book, a recruit to the ranks of 
serious anthropologists. He is fortunate in that 
his first essay in ethnographical study deals with 
a people, the Lepchas of Sikkim, whose country 
hitherto has been virtually closed to Europeans. 
In 1936 he accompanied Major G. J. Morris to 
Sikkim, and after two months spent at Kalumpong 
in study of the language, settled with him, under 
favour of the Maharajah and with his approval as 
their passport, in the village of Lingthem, which 
comprises a population of one hundred and seventy- 
six individuals Mr. Goreris hook, and the account 
of the same village published recently by Major 
Morris, thus give from two different points of view 
what in sum is a comprehensive picture of a 
country and ar culture, which though changing, up 
to now have been completely outside European 
influence and contact. 

* The author has treated his subject-matter from 
three dffifenmt points of view, to each of which he 
cteyotes a section of Ms book. In the first he deals 


society—its framework ; in the second he covers 
the mainly unformalized aspects of their life ; and v 
in the third he presents the life-history of certain 
individuals who, it is to be presumed, may be 
regarded as typical. 

Certain aspects of Lepcha life have impressed 
him more strongly than others as characteristic ; 
and it is under discussion of these in his attempts 
at their evaluation that the author makes, apart 
from his purely descriptive work, his main con¬ 
tribution to anthropological thought—a contribu¬ 
tion which gives his book an additional c laim to 
the serious attention of the anthropologist. (Jf 
these characteristics one is the remarkable lack 
of aggressiveness in the Lepcha character. His 
explanation which attributes this lack to tne 
swamping of personality in the group feeling is 
discussed by Prof. Hutton in Ms introduction with 
some reserve, but not unsympathetically. 

A further characteristic, to wMch the author 
makes extended reference, is the obsession of the 


whole co mm u nit y by sex, a point which also 
impressed Major Morris. Here again Prof. Hutton 
has raised an interesting question by asking^ 
whether decline of population and sterility are 
cause, or effect, of this obsession. 


Finally, there is the cynical attitude of the 
Lepchas to their own religious beliefs, associated 
with an optimism which is qualified by a complete 
lack Off belief in their own efforts and their future. 
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BUSH FIRES IN VICTORIA 


T HE drought of the early summer, which 
affected all south and south-eastern Australia, 
was followed by a heat wave in the first fortnight 
of January which reached sufficient intensity to 
reduce leaf litter in the forest to tinder dryness. 
The usual firing by cattle graziers had been in 
""progress for some months over all the 
rough mountain grazing land which lies 
to the north of the prime forest belt 
Northern and north-western winds of 
great force set in during the first week of 
January and fanned the sporadic fires into 
conflagrations which swept the country 
wherever forest existed and also much of 
the cleared grass lands where the stock 
had left enough herbage to carry a fire. 

Forest losses were severe in New South 
Wales, and in the Australian capital 
territory 3,600 acres were burnt; this 
represents a quarter of its plantation area 
South Australia suffered also, hut pro¬ 
portionately less, for her plantations are 
not exposed to the same external fire 
^hazard. Tasmania escaped at the time 
that the fires were at their worst on the 
mainland, but towards the end of January 
and early February, serious fires broke 
out in that State and severe losses were 
sustained* 

The greatest losses occurred in Victoria, 
where by the end of that first fortnight 
of January 5,038,600 acres of forest were 
burnt over, sixty-seven saw mills and 
approximately six hundred houses and 
4 Qpttages were destroyed and seventy-one 
persons lost their lives. The full extent 
of the loss in timber cannot be gauged, 
but the amount in the easily accessible 
areas has been assessed, and this reaches 
the alarming total of 2,070,000,000 super¬ 
ficial feet in the round. It is estimated that 
916,000,000 superficial feet of this killed timber 
can be salvaged. The dead timber in less accessible 
areas of burnt ash and alpine ash forest cannot 
be salvaged 

^ Victoria’s loss amounts to a national disaster, 
for the chairman of the Forests Commission, 
speaking at a representative meeting of timber 
men last year, stated that supplies of ash timber 
would last less than twenty years. 

It will be seen that already the overcutting of 
the forests had brought the industry to the point 
where future supplies of logs were becoming a 


very serious matter, and now the greater part of 
the timber has been destroyed by fire. Victoria’s 
loss is so severe that it is difficult to see how the 
industry can fail to sink into insignificance once 
the salvaged timber has been converted Investiga¬ 
tions are now being made to see whether it is 


possible to prolong the period of utilizing burnt 
logs. It is a question of preventing fungus attack, 
and is therefore a difficult matter 
The genus Eucalyptus —the gum tree—of which 
all the burnt forests consist, is in the majority of 
cases difficult to kill outright. After a very severe 
fire has passed through, burning all the crowns, 
epicormic branches spring from branch and bole 
and restore the leaf area, and so life is maintained 
and the greedy branches on the limbs grow into 
mature branches, new crowns are formed and the 
greedy branches on the boles fall off. A month 
after such a fire as has been experienced, the bush 



[Plioio: Forests Commission 

Fig. 1. 

Virgin mototain ash sorest, Cumberland Vat/t/ftst, Victoria. 
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STTioto: TF. RuiseU Grimtcads 

Kg. 2. 

Natural regeneration of ash at Noodjre, Victoria, following 
THE 1926 FIRE. 


is sprouting with green tufts of leaves except— 
and this is what makes Victoria’s case so serious— 
the species composing the forest belonging to the 
ash group of gum trees. These are Eucalyptus 
regnans , mountain ash, and Eucalyptus gigantea, 
alpine ash; there are three others, but they are 
not of the same milling value. These ashes do not 
renew their leaf surface by means 
of epicormics and so are killed 
outright by any fire which attains 
such an intensity as to bum the 
crowns. A great part of the 
Victorian forests consists of these 
ashes, and the bulk of the sawn 
timber of that State is ash. Kg. 1 
shows a type of forest of moun¬ 
tain ash before the fire. The trees 
attain heights of more than three 
hundred feet, and the volume per 
acre on first quality sites is only 
beaten by such forests as virgin 
Douglas fir. So while in the 
coastal regions of New South 
Wales great conflagrations took 
place at the same time as the ash 
forests were being destroyed in 
Victoria, the trees will recover, 
and though greatly injured and 
yielding as they will inferior pro- 
will reform a forest and 
■ it 

ifiteaph belts of Victoria the 


have been shed from the capsule 
on the burnt trees, some of whic 
will not have been consumed and 
would at that time of the year be 
ripe but closed and would open 
after the fire had passed by. 
Experience of past fires has 
shown that a very fine regenera¬ 
tion of ash follows an intense fire. 
The seed falls on a good seed bed 
and has an even chance with all 
weed growth that springs up iff 
the ashes. Some of the best 
regeneration of mountain ash 
has occurred in this way. Kg. 2, 
Noodjee forest, shows what may 
be expected twelve years after a 
very bad fire. The big log on the 
ground was a tree killed in the 
conflagration that wiped out the 
forest in 1926; the seed was 
shed, good rains occurred and 
the excellent regrowth, which the 
Forests Commission has carefully 
thinned, resulted. 

All then is not lost if the trees in the forests, 
though killed, are capable of still reproducing 
themselves. It means a long wait, for on present 
knowledge it takes sixty to eighty years to mak 
a mill log. That is not all, for during this lon^ 
period there is serious danger that an uncontroll¬ 
able fire will sweep the forest again. This is what 
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Kg. 3. 

WbfD AND FIRE DAMAGE IN MOUNTAIN ASH STAND, TaNJTL RlVER, 

Victoria, January 1939. 
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Vv ias occurred in many parts of Victoria, including 
ic fine regrowth shown in the picture. What 
nappens then is complete destruction, for the 
young trees for ming the regrowth are too young 
to bear seed and there are no old seed trees to help, 
and so the forest becomes bracken land, which 
can only be reforested by planting—a very ex¬ 
pensive business at Australian rates of wages. 

Fig. 3 shows the effect of fire on good regrowth. 
The Forests Commission has been engaged in tend¬ 
ing those fine areas of regrowth and in protecting 
'tKem from fires. Last year, some £600,000 were 
spent by the Commission on such work, and fires 
have wiped out the greater part of the asset. 
Much of the money has gone into roads and perm¬ 
anent improvements of a capital nature and their 
value will remain if the forests are regrown and 
protected from fire. 

This brings up the question : Are these fires 
inevitable % If the answer is yes, then to spend 
more money on forestry in Victoria is not justified. 
There is no doubt that periods of intense dryness, 
accompanied by high winds, recur at compara¬ 
tively short intervals. They vary in degree, but 
too much credence should not he given to the 
statements that have been published that January 
1939 was the worst ever experienced since white 
nettlement of Victoria. Well-equipped meteoro¬ 
logical stations are still uncommon in the country 
districts, and the evidence of old inhabitants is 
notoriously unreliable in all matters ; degrees 
of heat and strength of wind are not phenomena 
capable of easy estimate. Probability points to 
intense fire conditions having occurred many times 
and likely to recur at least five times in the rotation 
of an ash forest. 

This being so, how is it that there are any ash 
forests at all ? The tree is killed by a severe fire 
and the regrowth can scarcely escape destruction 
wjth such a periodicity of five years. The fact 
that virgin forests existed up to the recent fire 
in Victoria is evidence that catastrophic fires did 
not occur before white settlement. The trees of 
the virgin forest are far older than the settlement 
of Australia, and apart from this evidence there 
are several facts which make it quite certain that 
the black man's fires were of small nature. The 
late Sir Baldwin Spencer, discussing this matter 
with the writer, said that the aboriginal only burnt 
to provide fresh grass to attract kangaroo and 
^allaby and, owing to his primitive weapons, his 
aim was to burn very small areas which the clan 
could surround when the marsupials were feeding. 
It is probable that no fires were lit for this purpose 
in the virgin ash forest because to start a fire in 
such forests would be difficult and the results 
would not he so successful for the aboriginals as 
jp. the grassed savannah forests adjoining. 


It is clear that fires have increased in intensity 
since w r hite men began to develop Victoria. The 
early history is interesting in this regard, for 
it shows what difficulties were encountered by 
the settlers who were given country to open in 
the ash belt. They found it most difficult to get 
a ‘good bum' after they had felled the timber. 
It was only when many holes had been carved 
out of the forest and a very dry period occurred 
that a sufficient ‘face 1 of fire was established to 
sweep through the green forest. 

It was not until 1851 that a great conflagration 
was lighted, and this was so unusual and the results 
so devastating, that it is known to-day as ‘‘Black 
Thursday, the Day of Terror'*. Since then, fires 
of great intensity have occurred at intervals which 
have become shorter. 

The great fires run as follows : 1851, 1898,1926, 
1932, 1939, and of these, the last was only the 
most serious because of the greater loss of life 
owing to the country being more opened up and, 
in consequence, more peopled. The evidence is 
quite clear that the effect of settlement has been 
to increase the fire hazard enormously and that 
forests which were once practically immune from 
fire became first vulnerable as the face of the 
conflagration increased and were finally burnt 
through. The opening up of virgin forest by logging 
operations contributed largely to the vulnerability 
of the forests, and the fire prevention organization 
of the Forests Commission, while adequate to deal 
with all fires that broke out within the forest 
reserves, found itself impotent against the raging 
fires which swept in from Crown lands outside. 

After the disasters of 1926 and 1932, fire legisla¬ 
tion was tightened up, and to-day the fire preven¬ 
tion laws of Victoria are sufficiently stringent, if 
enforced, to make fire setting a very risky business 
in any accessible part of the forests. 

The education of the public has been developed 
to an extent which ensures that everyone is warned 
against the careless use of fires. The meteorological 
service sends out through the broadcasting net¬ 
work warnings when the temperature and evapora¬ 
tion are reaching dangerous levels. Roads, tracks 
and breaks have been cut through the forest and 
aerial patrols report the outbreak of any fire. Every 
year by notice in the Victorian Government Gazette 
all areas of land subject to fire hazard are pro¬ 
claimed as coming under the bush fire laws. Those 
areas cover all Victoria except the inland Malle© 
country. All these laws and precautions and all 
this propaganda did not save the position in 
January. The Government appointed a Royal 
Commission to inquire into the causes and effects 
of that fixe and to recommend remedies ; its report 
is not yet published so the matter is still svbjudice. 
Comment must, therefore, be restricted. 
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It is quite clear that no internal organization 
•within forest areas can prevent a repetition of the 
disaster of January 1939. The only way to prevent 
it is to give the Forestry Commission of Victoria, 
not only the legal power, but also the departmental 
machinery and equipment to control fires in the 
open Crown land leased to graziers beyond the 
boundaries of the forest reserves. How wide a 
protection belt is needed must depend on the 
topography. Where a range of mountains occurs 
in the Crown land, then it must be included if it 
is twenty miles away, for it has been definitely 
established that fires are started on plains 3,000 feet 
below by bark and debris blown from trees burning 
on a range twenty miles away. The wind reaches 
hurricane force, and even on the plains it reached 
40-60 m.p.h. at the height of the fire on January 14. 
Where the forest reserve is surrounded by plain 
country, the protective belt may be safely made 
narrow. Everywhere throughout the protection 


belt roads must be made and look-out towers^ 
erected. Instant detection is the first step, 
then immediate suppression. Wireless is a valuablei 
aid to both these services, making communication 
possible between the towers, the fire suppression 
gang and with headquarters. All this is going to 
cost a great deal of money, the failure to provide 
which in the past is the main reason for the 
disaster. Conflagrations are not inevitable ; the 
forest departments of Australia have shown 
this in the case of fires starting within 
their forests, and all that is necessary ii 
extend the foresters’ jurisdiction and operations 
to cover the land held under grazing occupancy 
outside. 

The tragic loss of life has brought the question 
of safety measures very much into the foreground. 
Dug-outs proved very valuable to forest mill-hands 
and others during the last outbreak and many 
lives were saved through them. 


REACTIONS WITH MONOLAYERS AND THEIR 
BIOLOGICAL ANALOGIES 

By Prof. Eric K. Rideal, MJ3.E., F.R.S., and Dr. J. H. Schulman, 
Department of Colloid Science, Cambridge 


T HE film technique permits us not only to 
examine the progress of chemical and enzyme 
reactions in monolayers but also to investigate 
mixed films, for example, lipo proteins, and the 
effects of injecting various reactants beneath 
monolayers. It has been found 1 that the reactions 
of monolayers of lipoids such as cholesterol with 
substances injected into the substrate are depen¬ 
dent both on the nature of the polar group and 
on that of the hydrocarbon ‘tail’ of the injected 
reactant. Similar conclusions can he drawn as to 
the extent of reaction with monolayers of proteins. 
The possibilities in Ibis case are somewhat more 
complex, for the protein monolayer must he 
regarded as a triplex system, the extended poly¬ 
peptide chains separating an upper hydrophobic 
layer from a lower hydrophilic one, the latter 
containing the polar groups of the side chains of 
the protein. 

It is possible to separate the various factors 
which govern the adsorption by, or the penetration 
into, a monolayer of such a structure. These 
naturally include not only the usual criteria of 
watefc: and oil solubility but also more specific 
snob as the interaction of polar groups and 
emtill om^uratiouB which permit of 

cjf hydrophobic portions of the 


molecules. We include also not only the effects 
produced by changing the number and spacing of 
polar groups in the reacting molecule, that is, 
multiple point contact, but also the structure of 
the hydrophobic portions which may or may not 
be conducive to close packing of the reactant in 
a sheet below the protein monolayer. 

We have examined inter alia a number of 
oestrogenic compounds* of which the 
droxy diphenyl hexadiene and stilbene derivatives 
form a definite series in which the ratio of hydro¬ 
phobic to hydrophilic portion could be varied. 
These show marked differences in oestrogenic 
activity with a sharp maximum at p.pLdihydroxy 
diphenyl hexadiene and p.pLdihydroxy diethyl 
stilbene or dibenzyl. The oestrogenic activity falls 
some thirty to fifty-fold on increasing or decreasing 
the number of OH* groups in the molecule by two. 

In the accompanying figure are shown the 
extents of interaction as measured by the char 
in surface potential with a gliadin monolayer oi 
a substrate buffered at pH 8 on injection oi 
3 mgm./lOO o.c. of reactant into the substrate. 
The oestrogenic activities of the various compounds 
are likewise included. It will he noted that 
reaction sets in rapidly, hut equilibrium is only 
finally attained after some 16-20 minutes, ana 
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that there is a parallelism between the oestrogenic 


and the last members—points we shall refer to later. 

We observe that in apparent conformity with 
Traube's view there is a marked increase in 
adsorption with increase in the number of CH 2 
groups in the molecule, and that this adsorption 
is cut down by the insertion of polar groups. This 
effect is clearly exemplified in comparing the 
diethyl stilbene or dibenzyl compounds with the 
^ co rresponding pinacols. If, however, reactive 
polar groups, for example, the phenolic hydroxyl, 
had been inserted instead of the primary alcoholic 


reactive polar group at the chain end penetrate 
monolayers and biologically possess lytic activity : 
if a second spaced polar group be inserted the lytic 
and penetrating properties are lost, the substance 
becomes an absorbant, is packed into the double 
layer beneath the film, and biologically acts as an 
agglutinating agent. 

Another significant biological similarity has been 
noted when we measure the extent of penetration 
of a series of substances containing identical 
hydrophobic 'tails 5 , for example, a C 12 chain, but 
with different head groups into a monolayer of a 
typical lipoid such as cholesterol. In all cases the 


adm Protein Film A V 340mv* at 16 dynasSurfoca Comprauton 



groups in the methyl or ethyl pinacols, a marked 
increase rather than a decrease in adsorption 
would have been observed, for the following 
compounds react in order of increasing adsorption 
on both amine and protein monolayers: cresol, 
gallic acid, digallic acid, purpurogallin and tannic 
acid. This order is, however, reversed to give a 
normal Traube series when these substances are 
injected under a relatively non-reactive monolayer 
*such as a long-chain acid. A wide variety of sub¬ 
stances have been examined from this point of 
view, namely, their extent of interaction with 
protein monolayers, and it has been found that 
there is a direct parallelism between their extent 
of interaction and their lethal action on Paramecia. 

We note a further biological analogy in that 
long-chain hydrocarbon derivatives with one 


extent of interaction, as measured by the increase 
in surface pressure caused by the injection of 
0 *33 mgm./lOO c.c. under a film of cholesterol, 
originally extended to 40 A. B per molecule, is found 
to be closely parallel to the haemolytic activities 
and lethal activities on Paramecia of these 
substances. 

These latter can be placed in order both of 
monolayer penetration and of biological activity as 
follows: 

Risrat > RSO/ > RSO,' > RCOO' > RN(CH,) S > 
+ 

RNHICH*)* > Bile acids. 

We may conclude that the most reactive group 
in the protein macromolecule is the amino group 
since the <NH-C0~ group is poorly reactive, a 
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point of some interest when we examine the 
reactions of lecithin and of cephalin. This order 
of head group reactivity receives confirmation 
when penetration into monolayers containing 
these head groups is examined, that is, on inverting 
the system. “When we compare the reactivities of 
a series of long-chain compounds with identical 
head groups, it is found that biological activity 
and film penetration commences at about C a 
when attached to a very reactive head group and 
Teaches a maximum value at about C M . It is 
interesting to note that it is not necessary for all 
the carbon atoms to be in the form of a chain; 
they may be enclosed in ring systems; thus activity 
commences with diphenyl derivatives. Optima 
are found in the bile acids, stearic acid, diethyl 
stilbcestrol and benzpyrene oxidation products* 
We have referred to the modification which 
must he introduced into either the Overton Meyer 
or Traube concepts of biological activity, namely, 
lipoid solubility or capillary activity necessitated 
by the concept of specific head group inter¬ 
action. We see that a definite limit is also set 
to the hydrophobic portion of the molecule, for 
we must take into account both the decreasing 
solubility in the aqueous phase causing difficulty 
in transport and also the ease of adlineation 


or packing having an optimum of C^. We find 
that a new phenomenon, as exemplified in the 
figure, sets in with long chains, namely, dispersion 
of the monolayer, most marked in the case of 
4,4'-dffiydroxy dipropyl stilbene. It is possible 
that this phenomenon of film collapse and dis¬ 
persion may be a generally important factor in 
setting the upper limit to the chain length or, more 
generally, the capillary activity of homologous 
series of biologically important substances, such as 
anaesthetics. This dispersion of protein films may 
have biological counterparts in adsorption on 
specific portions of the cell surface similar to the 
haemolytic activity of long-chain compounds such 
as oleic acid, which readily disperses protein films . 
Another interesting parallelism has been observed 
in/the surface reactivities and oestrogenic powers of 
two isomeric compounds (p.p'-dihydroxy diphenyl 
hexane), one being markedly differentiated from 
the other in both protein adsorption and in 
oestrogenic activity. Here models indicate that 
the tncma arranged rings can pack laterally with 
one another in sheet form much more readily and 
with a greater degree of adlineation than the ds 


structure, imparting stability to the adsorption 
OOmpfex firmed with the former substance, 
ttp advancing these somewhat novel principles, 
ppo^ the hypotheefe of a parallelism pf film 


abktiyxty, it is desirable to 
' li Jfi* tor example. 


example, 
enone is a 
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much more effective oestrogenic agent than either 
its paramecidai activity or adsorption on protein^ 
monolayers would suggest. The view might be 
advanced that on certain living tissues it can be 
partly converted by enzymatic reaction to either 
the extremely active 4.4'-dihydxoxv diphenyl hexa- 
diene or to dihydrostilboestrol. Another interesting 
exception is to be found in desoxycholic acid, 
which is the only haemolytic agent in the bile acid 
(c. 1: 550) series and is likewise poorly lethal on 
Paramecia. It is unreactive to films of protein, 
cholesterol and glycerides, and in fact a specific" 
interaction with fatty acids is involved, an observa¬ 
tion which may be of importance in considering 
the emulsifying and transporting properties of the 
bile acids in the intestine. 

This method of attack permits us to investigate 
the nature of the coatings of cells of unicellular 
an imals and plants by examining the effects of 
lipoid or protein film penetrating or adsorbing 
substances on them. 

Thus both red cells and Paramecium are 
affected by lipoid and protein monolayer pene¬ 
trating (cytolysing) or adsorbing (agglutinating) 
agents, and we deduce that their surface structures 
must contain lipoproteins or consist of a lipoid 
protein mosaic ; whereas certain other unicellular 
animals frequently found associated with Para- 
mecia and, in addition, cilia of Mytilus are not 
affected by protein adsorbants or dispersants but 
are readily influenced by lipoid penetrating agents, 
and their coatings in consequence must be chiefly 
lipoidal in nature. 

Examination of the carcinogenic hydrocarbons 
by the monolayer technique reveals the interesting 
fact that, whilst they themselves are unreactive, 
they are readily converted into extremely reactive 
water-soluble unstable photo-oxidation products. 
These substances are not only reactive to protein 
monolayers like the water-soluble dibenzanthra¬ 
cene endosuccinate (see graph) hut are also para-* 
mecidal, a general parallelism between the bio¬ 
logical activity and monolayer reaction being 
maintained. 

Finally, it may be suggested that the concepts 
of specificity which we draw from the principle 
that both polar and non-polar interaction par¬ 
ticipate in molecular adlineation in monolayers, if 
applicable to biological reactions in general, 
present us with a set of principles which permit 
of direct experimental application and theoretical 
attack. 


i’ 5? an 4 Stenhagen, E.. Proa. Roy. Soc., B, 126, 856 
0,988). Schatoan, J. H., Tram. Farad. See., 88, 1116 (1^37). 

Sohulmanj J. H. r Trans. Farad. Soc 34, 749 
716 Scllulman ’ J * E->Tratu. FarwLSoc., 

* Dodds, Lawson and Campbell, JUanmn, 143, 1121 0938), Dodds, 
Qofijerg and &obinson, Natp tib, 142, 84 (1988); 141,247 0988). 

1&, 1^68 (1987). Wear* Indebted 
tp Prc & Dodds and Dr. Lawson for specimens of these derivatives. 
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Dr. Edward Kidson, OJB.E, 

R. EDWARD HUDSON, director of the Meteoro¬ 
logical Office, Wellington, New Zealand, died 
suddenly on June 12 at the early age of fifty-seven 
year*. 

Dr. Kidson belonged to a well-known Nelson and 
Christchurch family, but was bom at Bilston, 
^Staffordshire, on March 12, 1882. He received his 
school and university education in New Zealand, 
graduating at the University of New Zealand with 
first-cla*b honours in physics in 1904. His first post 
was that of assistant observer at the Magnetic 
Observatory, Christchurch, which led to his joining 
the staff of the Department of Terrestrial Magnetism 
of the Carnegie Institution of Washington in 1908. 
Before the Great War he was engaged on magnetic 
surveys in South America, Newfoundland and 
Australia, and he spent six months as magnetic 
observer on the magnetic survey ship Carnegie 
belonging to the Carnegie Institution. 

During 1915-1919 he was on active service in the 
Meteorological Section of the Royal Engineers with 
the Salonika Force. He was mentioned in dispatches 
and made O.B.E. for his war service. After the War 
he returned to the Carnegie Institution and was 
given charge of its Magnetic Observatory at 
Watlieroo, Western Australia. Kidson remained at 
Watberoo from 1919 until 1921, when he joined the 
Meteorological Service of the Australian Common¬ 
wealth as assistant director. 

In 1921 Kidson returned to New Zealand on being 
appointed director of the Meteorological Office, 
Wellington. The Meteorological Service of New 
Zealand when Kidson took charge was in a very 
unsatisfactory state and the total staff numbered 
only five. With characteristic energy he set to work 
to build lip a service based on modem scientific lines. 
Kidson"s travels had kept him in touch with meteoro¬ 
logical progress in America and Europe; he was a 
man of science and appreciated the work of the 
Norwegian school of meteorologists. He visited 
Bergen in 1931 and 1935 and, aided by one of Dr. 
Bjerknes's assistants, who stayed a few months in 
New Zealand on his return from the Antarctic, he 
introduced the Norwegian ideas into the work of his 
service and in this way broke new ground in the 
study of meteorology in the southern hemisphere. 
He was fortunate in his choice of scientific assistants, 
and with their aid built up a meteorological service, 
consisting of forty-five members, which compares 
favourably from a scientific point of view with the 
meteorological service of any other country. 

ELidson’s own scientific work, with the exception 
of the reports he prepared on terrestrial magnetism 
while on the staff of the Carnegie Institution, was 
devoted almost entirely to meteorology. He wrote 
extensively on the climate of New Zealand, and 
was interested in the investigation of the upper 


atmosphere. He published papers on weather forecast - 
ing and the theory of tornadoes. He was particularly 
interested in Antarctic meteorology; his chief 
published work was a thorough discussion of the 
meteorological records of Shackleton’s first expedition 
(1907-9) and at the time of his death he was on the 
point of completing a compilation and discussion of 
the meteorological data obtained on Mawson’s later 
expeditions. 

Kidson's sound scientific knowledge, coupled with 
a wide and sane outlook on international meteoro¬ 
logical problems, was unsurpassed in the southern 
hemisphere, and his early death just at the time 
when such qualities are especially required is a real 
tragedy. G. C. Snrpsox. 


Dr, C. H. Mayo 

Db. C. H. Mayo, who died on May 28, was one of 
the greatest of contemporary American surgeons. 
During his active career of nearly fifty years, he was 
associated with his elder brother, Dr. W. J. Mayo, 
in founding and fostering the Clinic in Rochester, 
Minnesota, which bears their name. In their life¬ 
time, this has expanded rapidly until now it is a 
huge centre of medical and scientific effort, an 
expansion the more remarkable because of the small 
size of the town and its distance from main roads 
and railways. 

Dr. Mayo’s scientific work cannot be considered 
apart from the development of the Clinic, At an 
early date the brothers determined to devote the 
profits of the enterprise to the furtherance of medical 
education and research, and gradually brought 
together a team of workers which included clinicians, 
experts in preclinical subjects and, notably, experts 
in the related sciences of biochemistry and biophysics. 
Thus their object has come to be the intensive study 
of all aspects of disease, as well as its treatment. 
This type of organization was an admirable back¬ 
ground for Dr. Mayo’s substantial contributions to 
the surgery of the thyroid gland. He was one of the 
earliest to operate for thyrotoxicosis, and did much 
to eliminate the technical di ffi culties associated with 
this procedure. Later he was able to utilize the 
discovery by his colleagues, H. S. Plummer and 
Boothby, that the administration of iodine reduced 
the dangers of operation, and to add and adopt 
further refinements in pre-operative and post¬ 
operative care, and in surgical technique. His work 
on transplantation of the ureters to the colon in 
cases of ectopia vesicse was also outstanding, and in 
his hands this was a safe and satisfactory operation. 
He approached the problem as a biologist, and in 
inducing the rectum to function as a cloaca he dis¬ 
played great technical ingenuity and a sturdy respect 
for the conservation of renal function. 

Dr. Mayo was essentially a general surgeon, and 
his nimble mind attacked and solved many diverse 
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problems of technique. In the operating theatre he 
combined wise conservatism with amazing resource¬ 
fulness, and one of his delights was to introduce and 
perfect operative details, many of which are in general 
use. Hifl reputation was international, and this, with 
his personal charm, made him a welcome figure at 
surgical meetings the world over. Based as they 
were on great experience and uncommon clinical 
acumen, his opinions were listened to with respect, 
and both abroad and in the Clinic he did much to 
secure the free interchange of surgical ideas and 
ideals. 


Prof. Edgar Zunz 

We regret to announce the death on June 11 after 
a short illness of Dr. Edgar Zunz, professor of 
pharmacodynamics and therapeutics in the Univer¬ 
sity of Brussels and an eminent personality in the 
Belgian medical world. He was bora at Charleroi on 
November 9, 1874, and received his medical education 
at Brussels where he qualified with distinction m 
July 1897. Having won a travelling scholarship, he 
spent some time at Heidelberg in studying organic 
chemistry in Gattermann’s laboratory, and later at 
Strassburg in Hofmeister’s laboratory of biochemistry 
and at Bern under Kronecker, the physiologist. On 
his return to Brussels in 1900 he was appointed 
assistant to Prof. Victor Jacques in the laboratory 
of pharmacodynamics and therapeutics. In the follow¬ 
ing year he presented a thesis to the University of 
Brussels on the digestion of albuminoid substances, 
which gained him the decree of doctor in physio¬ 
logical science. In 1906 he was appointed an agrigi 
in the Brussels medical faculty, and gave a course of 
practical demonstrations in medical chemistry. In 
1909 he became lecturer to postgraduates in toxi¬ 
cology and in 1913 instructed students in the 
dements of pharmacography. During the War he 
did valuable work as director of the medical depart¬ 
ment including the care of the gassed at the Ocean 
Ambulance at La Panne. In 1919 he was appointed 
professor of phannacodynamics and therapeutics in 
the Brussels faculty of medicine and held this post 
until his death. 

Zunz was a remarkably fertile writer. His two 
chief works were his treatises on general and special 
pharmacodynamics published in 1930 and 1932 
respectively. He also collaborated with Prof. 
Terroine in a work on based metabolism (1926), and 


contributed articles on coagulation of the blood to 
Roger and Binet’s text-book of physiology and on 
the regulation of the composition of the blood to the 
fourth volume of the w Ehcydop6die Fran$aise’\ He 
further oontaributed many papers to Belgian and 
foreign journals on the digestion of proteins, the 
properties of proteoses and peptones, coagulation of 
%be blood, secretion of adrenalin, and insulin, action 


of the alkaloids of opium, the process of digestion, 
of adsorption and surface tension, and the 
hf poison gases. Hie took an active part in 
J ajgpipfifc alcoholism and was president 

(Jongre*® Against Alcoholism 
bk 1^28 as wed as president of the 
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scientific committee of the World Union Against 
Alcoholism. ' 

Zunz was the recipient of many honoms. In 191 
he was elected a member of the Belgian Royal 
Academy of Medicine, of which he became president 
in 1934, and in the following year was president of the 
annual congress known as the Joum6es MAdicales de 
Bruxelles. He was also an Officer of the Order of 
Leopold, Commander of the Order of the Crown, 
Officer of the Legion of Honour, honorary doctor 
of the University of Montpellier and corresponding 
member of the Roval Academy of Medicine of Rome. 

_ J. D. R7 ~ 

Prof. Rudolf Fick 

Prof. Fick, who died on May 23 at the age of 
seventy-three years, retired from the chair of anatomy 
in the University of Berlin in 1936. He brought down 
to the rising generation of German anatomists the 
great traditions of Gegenbaur and of Koelliker. 
Indeed Prof. Pick’s first appointment was in Koelliker\s 
department at Wurzburg. His earliest research work 
was on the ripening of the cells of reproduction, which 
led to his becoming assistant to Wilhelm His in 
Leipzig. There the nature of his inquiries took a new 
direction ; he applied to the study of the human body 
a more complete understanding of mechanics than 
had been done previously. The results of his studies 
are embodied in his “Handbuch der Anatomie und 
Meehanik der Gelenke” (1904-1911 ; 3 vols.). His 
fellow anatomists admired his researches more than 
they studied them. In all he did there are to be seen\ 
care and accuracy. This is particularly true of his 
pioneer research into the anatomy of the orange 
carried out on adult animals which died in the 
Zoological Gardens of Leipzig towards the end of the 
nineteenth century. 

Prof. Fick was bom in Zurich, the son of the 
distinguished physiologist. Although born in Swit¬ 
zerland he was intensely German in feeling and in 
aspiration. From an assistantship in Leipzig he was 
appointed to the German University in Prague in 
1906. Four years later he was invited to Innsbruck. 
In 1917 be was called to Berlin to fill the highest 
post in anatomy in Germany—a prize awarded 
perhaps more because of his outstanding merits 
as a man than of the importance of Ins researches 
in anatomy. His chief aim in life was to teach his 
students ; he preferred to spend his energies and time 
in the preparation of anatomical specimens to illus¬ 
trate his lectures rather than on researches for the 
advancement of anatomy. 

We regret to announce the following deaths; 

Mr. Henry Havelock Ellis, a pioneer in the psycho¬ 
logy of sex, on July 8, aged eighty years. 

Prof. R. I. Meyer, editor of the latest edition of4 
“Gmelin’s Han dbuch der Anorganischen Chemie’ 1 , 
known for his work on the rare earths, on June 18, 
aged seventy-four years. 

Prof. G. E. Nichols, professor of botany and 
director of Hie Botanical Gardens at Yale University, 
on June 20, aged fifty-seven years. 
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NEWS AND VIEWS 


Prof* F* C. Minett 

Francis Colin Minett, who has just been ap¬ 
pointed director of the Imperial Veterinary Besearch 
Institute of the Government of India, was educated 
at King Edward’s School, Bath, from 1899 until 
1907, and in the latter year entered the Boyal 
Veterinary College. Two years after obtaining the 
diploma of membership of the College, he was 
*—awarded a Ministry of Agriculture research scholar¬ 
ship and studied at the Pasteur Institute in Paris 
and at the Veterinary School in Alfort. On the out¬ 
break of the Great War, he joined the R.A.V.C. and 
proceeded to France with the Expeditionary Force. 
In the following year he returned to Aldershot, 
where he was engaged in research and in the pre¬ 
paration of mallem for the diagnosis of glanders—at 
that time a problem of urgent military importance. 
From 1921 until 1924 he served in Egypt, and in the 
latter year resigned his commission upon receiving 
an appointment under the Foot-and-Mouth Disease 
Committee. He was awarded the D.Sc. in veterinary 
science of the University of London in 1927, and in 
the same year, upon the retirement of Sir John 
McFadyean, was appointed director of the Besearch 
Institute in Animal Pathology at the Boyal Veterinary 
College, and, in 1933, when the posts became amal¬ 
gamated, he was appointed professor of pathology 
-*and director of the Besearch Institute. 

During the past twelve years, Prof. Minett has 
contributed generously to the study of many problems 
associated more particularly with diseases of economic 
importance among farm animals. In this connexion, 
special reference should be made to his work upon 
bovine mastitis, Johne’s disease and contagious 
abortion of cattle, as a result of which, measures for 
the more effective control of these diseases have 
been established. Important as his researches have 
l^een, it is safe to say that one of his chief claims to 
recognition lies in his ability as a teacher. Indirectly, 
as well as by direct contact with his students and 
junior members of his research staff, he has advanced 
the study of veterinary pathology to a marked degree. 

Bicentenary of Du Fay ( 1698 - 1739 ) 

On July 16, 1739, the death occurred of the French 
man of science, Charles-Fransois de Cistemay du Fay, 
who though he wrote memoirs on many subjects and 
was superintendent of the Jar din des Plantes, is 
remembered to-day for his electrical experiments 
< and observations. Bom in Paris on September 14, 
Vf698, he was an officer in the French Guards, and for 
a time followed a military career. Ill-health, however, 
led to his resignation and he then turned to literary 
and scientific pursuits. He was admitted to the 
Academy of Sciences in 1733 and contributed papers 
on geometry, astronomy, mechanics, chemistry and 
botany. He was especially interested in the electrical 
experiments of Stephen Gray, and suspending himself 


by silk cords, as described by Gray, he observed that 
when he was electrified, and another person came 
near, there issued from his body pricking shoots, 
making a crackling noise. The Abb6 Nollet (1700-70) 
was associated with these experiments, wliich he 
afterwards extended. Du Fay also discovered two 
kinds of electricity which he named the vitreous and 
resinous, and he made attempts to formulate a theory 
of electric phenomena. A man of great industry, as 
superintendent of the Jardin des Plantes he did 
much to rescue that institution from neglect, and it 
was through him that Buffon became his successor. 

Julius Cohnheim ( 1839 - 1884 ) 

Prof. Julius Cohnheim, the eminent experi¬ 
mental pathologist, was born on July 20, 1839, at 
Demmin in Pomerania. He studied medicine at the 
universities of Wurzburg, Marburg, Greifswald and 
Berlin, where he qualified in 1861 with a thesis on 
suppuration in serous membranes. After acting as 
an assistant to Virchow in Berlin and serving as an 
army surgeon in the war with Austria, he was 
appointed professor of morbid anatomy at Kiel, 
where he remained until 1872. He was then trans¬ 
ferred in a similar capacity to Breslau and finally 
occupied the corresponding chair at Leipzig in 1878, 
where he stayed until his death six years later. 
Cohnheim was a highly skilled technician, and made 
several valuable contributions to microscopical 
science, among which may be mentioned his methods 
for demonstrating the nerve endings in the cornea, 
the structure of striated muscle and the phenomena 
of inflammation. His successful inoculation in 1868 
of tuberculosis in the anterior chamber of a rabbit’s 
eye, thus proving the disease to be infectious, is an 
important landmark in the history of tuberculosis. 
His principal literary work is represented by his 
lectures on general pathology published in 1877-80 
and translated in 1888-90 in the New Sydenham 
Society’s publications, in which he dealt with the 
pathology of the circulation, nutrition, digestion, 
respiration, genito-urinary organs and animal heat. 
He also published several valuable articles on 
malignant growths, trichinosis and the bone marrow 
in anaemia. His stimulating lectures attracted a large 
number of students from all parts of Germany, and 
he had many men who later became eminent among 
his audience, including Heidenhain, Litten, Welch 
and Neisser at Breslau and Boy and Councilman at 
Leipzig. He died at the early age of forty-five years 
on August 16, 1884, from the effects of gout. 

New Long-Distance Air Liner 
Preliminary details of a new civil transport 
aeroplane, the Fairey C.I., have just been made 
public. It is a low-wing monoplane fitted with four 
Bristol ‘Perseus’ sleeve-valve engines of 1000 h.p. 
each. The body is of a circular section monocoque 
construction, arranged to carry thirty passengers. 
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The undercarriage is of tricycle form so placed that 
the machine can land and stand with the cabin 
horizontal, which will increase the comfort of the 
passengers and facilitate loading up when on the 
ground. The wheels are retractable during flight. 
The cabin is air-tight, and conditioned air at ground- 
level density is maintained when flying at altitudes. 
The machine is fitted with an automatic pilot, 
relieving the pilot of most of his physical work, and 
making him more analogous to the captain of a ship. 
The whole of the mechanical detail is controlled from 
the flight engineer’s cabin, who has actually sixty-four 
dials on his instrument board, dealing with matters 
varying from engine and flying performance down to 
the condition of the air in the cabin. A new feature 
of this macliine is an auxiliary wing that can be 
retracted when not required. It is shaped like the 
more familiar trailing edge flap, and thus can be 
used as an air brake for reducing landing speeds as 
well as providing the extra surface for increasing the 
flying speed range. This additional surface allows for 
a wing loading of 25 lb. per square foot for taking off 
and landing, which is increased to 32 lb. per square 
foot while flying with it retracted. The estimated 
speeds of the machine are 275 m.p.h. maximum, and 
220 mp.h. cruising, and its air endurance with the 
full load of passengers will enable it to operate non¬ 
stop to any European capital. With a decreased pay 
load it will be capable of fast non-stop services on 
the Empire routes. 


Neanderthal Man in Italy 
In more respects than one, the discovery of a skull 
of Neanderthal man in the Guttari cave at Monte 
Felice Circeo, about sixty miles south of Rome, is of 
unique significance for the study of the chronology 
and distribution of Mousterian man in Europe of the 
palaeolithic period* Owing to conditions affecting the 
use of the cave by man, it is possible to fix the date 
of occupation within tolerably accurate limits, while 
the sealing of the cave in Mousterian times which 
brought that occupation to a close, has not only 
preserved the evidence of Neanderthal man and his 
domestic economy intact but also saved it from the 
superposition of the debris of subsequent intrusions— 
conditions unique in caves of Mousterian occupation. 
The skull, now the third of the type known from 
Italy, was found on February 25, 1939, by Dr. A, C. 
Blanc of the University of Pisa, who with the Abb£ 
Breuil, discovered the second of the Italian Neander¬ 
thal skulls. Dr. Blanc had already examined thirty- 
one caves at Monte Circeo and found in them evidence 
of both the Mousterian and Aurignacian cultures, 
but the present find was made in a cave which had 
been discovered on the previous day only by its 
owner* 8. A. Guttari. 


Thh fkuU Jay on the floor of an Inner chamber of 
among stones which appear to have been 
arotofl it, while underneath it were 
aid Sue, soi*e~ of which 
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antlers and skulls, including, in addition to those 
mentioned, hyaena and others, while elephant bono^ 
were found in a pool. All belonged to a warm” 
climatic phase. This Neanderthal skull is the most' 1, 
perfect yet known, and in size approaches that of 
La Chapelle aux Saints. A fracture of the right 
temporal region points to a violent death; and the 
base of the skull has been opened extensively and 
the greater portion of the occipital foramen de¬ 
stroyed. The date of occupation is fixed by relation 
to the oscillation of sea-level at somewhere between 
130,000 and 70,000 years ago ; and Sir Arthur Keith, 
who contributed a prefatory note to an accountp 
with illustrations, of Dr. Blanc’s discovery in the 
Illustrated London News of July 5, regards these 
relics of Neanderthal man as contemporary with the 
lowest level of the Grotte des Enfants, Mentone. 

Recent Additions to the British Museum (Bloomsbury) 

Some striking examples of West African art were 
among the more important of the recent additions 
to the ethnographical collections of the British 
Museum, which were reported at the meeting of the 
Trustees on July 8. Of these one was a gift of the 
National Art Collections Fund—a cast bronze head 
which was excavated at Ife, the religious centre of 
the Yoruba people, and is said to represent Olokun, 
the Yoruba deity of the sea. Discovered in 1938, it 
is in good condition, and shows traces of red paint 
on the head-dress. Probably it belongs to the 
fifteenth or sixteenth century, though the date is 
uncertain. Its modelling is of a quality unique* 
among the artistic productions, of negro Africa, and 
bears comparison with the finer sculptures of civilized 
art. The second example of African art is a carved 
ivory tusk from Benin, which bears figures of fish 
and animals, symbolizing the king in his supernatural 
aspects. There is a receptacle for magical ‘medicine’ 
at the larger end. No similar example is known. 
The gift to the Department of Manuscripts of the 
diaries of Robert Needham Oust, an Indian civil 
servant well known as an orientalist among scholars 
of the nineteenth century, will be welcomed by all 
who are interested in the history of Indian aqfa 
oriental studies. The diaries were presented by iiis 
son, Mr. R. H. H. Cast. 

Utilization of Coal 

The British Coal Utilization Research Association 
held its first annual meeting in London on June 28, 
when Sir Evan Williams, the president, gave an 
account of its first year’s work, which has been largely 
concerned with the erection and organization of its 
research station in Fulham. It has been a subject of 
reproach that the coal industry has been largely 
indifferent to promoting efficiency in the utilization's 
of coal. They now foresee, the president said, that* 
the future will call for fuels of accurately controlled 
characteristics ; the development of these is being 
investigated. The programme of research in¬ 
cludes work on pulverized fuel firing which, it is 
believed, will play an increasingly important part in 
industry, and also an combustion in the fuel bed* 
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The study of producer gas is to receive greater 
attention in view of its present importance in heavy 
industry and its potential application to mechanical 
transport. Great store is laid by the coal industry 
on the open coal fire, and efforts are being made to 
minimize its admitted defects—smoke and labour. 
It is recognized that coal-burning appliances have 
suffered in comparison with gas and electrical 
appliances owing to the neglect of scientific principles 
in design, and it is hoped to raise the standards of 
performance and eliminate inferior and ineffective 
appliances. Efforts are being made to advance the 
use of coal for cooking. A solid fuel cooker has been 
designed for use on railways. Some of these have 
been installed on trains, including the Coronation 
Scot. It is believed that gravity feed firing will play 
a considerable influence on hotel and institution 
cookery in the future. 

Collective and Economic Security 

Political and Economical Planning (P E P) has 
issued two broadsheets dealing with the economics of 
collective security and instruments of economic 
security. In the former, relations between economic 
policy and a fresh effort to realize collective security 
are discussed and the necessity of military support 
for economic collaboration is emphasized, and the 
importance of ascertaining how far geography and 
the balance of strategic forces would permit military 
assistance if needed before inviting smaller countries 
into a system of collective economic security. The 
^maintenance of peace through collective political and 
economic security involves the application of prin¬ 
ciples similar to those which would be appropriate in 
time of war. The measures of self-defence now 
required of a system of collective security may be 
classified as those required for preserving and pro¬ 
moting the free exchange of goods and sendees 
between members of the system; steps needed to 
ensure that the advantages of participation in 
economic relations on those terms should no longer 
be available to nations which do not subscribe to the 
ebneeptions inherent in the free exchange system 
afid which now only participate in that system to 
destroy; and measures for extending assistance to 
neutral countries to enable them with safety to enter 
the orbit of the free system. Civilization’s resources, 
it is urged, should be used to maintain civilization, 
and the main economic implications of a policy of 
collective security are discussed in some detail, 
including the question of reciprocal aid, the utiliza¬ 
tion of limited resources, the difficulty of overvalued 
currencies, the possibility of organizing markets and 
Nazi political and economic exploitation. If civilize* 
is to be preserved it cannot be in isolation. Its 
'basis is international, and there is no alternative to 
collective measures. 

The second broadsheet, emphasizing the need 
for industrial reorganization, classifies the possible 
measures under four heads, according to their con¬ 
nexion with Government commercial policy, with 
the improvement of trading methods, with the 


finance of international trade and with export and 
import subsidies. The absence of any coherent 
British trade policy is criticized. The United Kingdom 
has a strong bargaining weapon for securing increased 
reciprocity in commercial relations with individual 
States in view of the importance to them of British 
import purchases, and it is suggested that fc most 
favoured nation’ treatment might be withheld from 
countries which resort to unfair trade practices. 
Much could still be dope to improve the mechanism 
of economic co-operation and the importance of 
control schemes and cartels being operated in the 
public interest and particularly in the interests of 
economics is stressed. The questions of export credits, 
import subsidy, and of selecting the appropriate 
measure for different purposes are then discussed, the 
final emphasis being laid on the need for more moral 
courage to form the nucleus of a system of collective 
economic security in which the benefits of free 
exchange would be limited to the free exchange 
group. 

Employment in 1938 

The report of the Ministry of Labour for tlie year 
1938 shows that on the average for the year the 
numbers in employment were about 120,000 less than 
in 1937 although higher than in any previous year 
except 1937, and more than 20 per cent higher than in 
1924, when the series of comparable statistics was 
begun (Cmd. 6010. London : H.M. Stationery Office, 
1939. 2s. net). The seasonal fluctuations were less 

than usual, the maximum variation in the rate of un¬ 
employment among insured persons in the general 
scheme being only 0*5 per cent as against variations 
of from 2 to 5 per cent in previous years. Seasonal 
improvement in the first half of the year, however, 
was much less marked than usual in the building and 
contracting industries, brick manufacture and the 
distributive trades, and was almost entirely offset by 
a decline in metal and metal goods manufacture, 
engineering, the textile industries, especially in the 
cotton industry, and the normal slackening in coal 
mining. In the second half of the year the seasonal 
decline in building and public works contracting, 
transport, distribution and the hotel and boarding¬ 
house service was counterbalanced by improvements 
in the textile industries, metal goods manufacture, 
and the vehicle and mining industries. The effects 
of the recession of 1937-38 were spread very unevenly 
over different areas of the country, being most marked 
in the north-western area, in which employment 
declined by 7*5 per cent, mainly through contraction 
in the cotton industry. Wales suffered severely with 
a fall of 5*4 per cent, mainly in the iron and steel and 
tin-plate industries. In the Midlands there was a 
fall of 3*4 per cent and in the south-eastern division 
no change. 

Reeebencb is made in the report to the policy of 
the Ministry in regard to the admission of foreign 
workers. Of the 22,347 permits granted during the 
year, 61*7 per cent were for employment in private 
domestic service. The figures do not include persons 
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admitted to the United Kingdom by the Home Office 
as refugees and who have been allowed to enter into 
employment as domestic servants in private house¬ 
holds. The Government policy of locating new 
factories and other establishments required in con¬ 
nexion with the defence programme in areas of heavy 
unemployment, so far as strategic and other practical 
considerations allow, has led during the year to the 
setting up of new establishments employing many 
thousands of workers in the Special Areas and in 
other areas of heavy unemployment. With regard 
to 'jm enile employment, the report points out that 
the estimated number of juveniles aged 14-17 avail¬ 
able for employment was about 159,000 less than at 
the end of 1937. The numbers aged 14 entering 
the industrial field have been decreasing since 1934, 
and by 1934 the decline in the birth-rate after 1920 
had influenced the numbers m the whole 14-17 group. 
Although prospects of employment for juveniles 
remained fairly good in most parts of Great Britain, 
they were less bright than m 1937. 

British Trust for Ornithology 

The fifth annual report of the British Trust for 
Ornithology reveals the remarkable progress made in 
the co-ordination of field studies in Britain in recent 
years, and much space is given to the results of these 
field investigations. They include the lapwing habitat 
inquiry, and that of the distribution of the corncrake, 
which is to be continued this year. In 1938, 1200 
completed returns were received referring to the 
corncrake and noting its decreasing numbers, most 
marked in Ireland and least in Scotland; efforts 
are being made to get information from the Con¬ 
tinent, where the species is also decreasing. The 
survey of black-headed gull colonies had 150 observers, 
and shows that few coastal counties have been 
colonized in the past twenty-five years, but there 
has been a marked inland spread. The sample 
census of heronries shows an increase of breeding 
stock in many places, and three heronries in England 
now have between 120 and 150 nests. The bridled 
guillemot Inquiry shows that few of this variety are in 
the English and Welsh colonies, but the percentage 
increases from about lat. 56° N. The woodcock 
inquiry showed by ringing that occasional British 
woodcock accompany the winter migrants when they 
return to their native breeding haunts. The wood¬ 
land bird inquiry gave special attention to the 
British sub-species of birds, which can be divided into 
four groups showing thirty-seven distinctive races of 
bird entirely confined to Britain. A new inquiry on 
the redshank is planned for 1939-40 and a hatching 
and. fledging inquiry will extend nationally the work 
started at Whipenade Bird Sanctuary. 

* 

Tuberculin Tests in Cattle 

tuberculosis is one oef the most serious 
that offictB catfclfi in Great Britain, causing 
which hajB'been estimated to amount 
disease in dairy hards 
mttdh human tuberculosis, 
era^arion of fc tqbe»- 


culosis from herds is now receiving serious attention. 
The detection of tuberculous animals by means 
the tuberculin test is employed in all schemes for^ 
the eradication of bovine tuberculosis, but in recent 
years modifications in methods of preparation, of 
tuberculin and in its application have been intro¬ 
duced. The need for detailed research into various 
problems associated with the tuberculin test was 
recognized by the Joint Tuberculosis Committee of 
the Medical Research and Agricultural Research 
Councils, and work on the subject was undertaken 
at the Institute of Animal Pathology, Cambridge, bv^ 
Prof. J. B. Buxton and Mr. R. E. Glover, and the 
results of their investigations are published in a 
report issued by the Agricultural Research Council 
(“Tuberculin Tests m Cattle”. H.M. Stationery 
Office. Is. 0d. net). After dealing with the different 
methods of applying the tuberculin test, sections are 
devoted to the value of several types of tuberculin, 
sensitization and desensitization of tuberculous and 
non-tuberculous cattle to tuberculin, and the pos¬ 
sibility of ‘doping 5 against the various tests. Experi¬ 
ments are also described in which attempts were 
made to sensitize normal cattle to tuberculin itself, 
and finally, the significance of reactions, resulting 
from infections with organisms closely allied to the 
bovine tubercle bacillus, is discussed. 

University of London : Principal's Report 

In recent years a corporate university spirit has 
made itself increasingly felt m London. Its growth 
has, naturally, been stimulated by the erection of*~ 
the imposing block of central buildings in Bloomsbury 
and the grouping there in association with them of 
several important schools and institutes. It will 
receive a further notable impulse from the opening 
of the new Students 5 Union. The Union has already 
proved its value as a centre of student life, and Lord 
Nuffield’s gift last year of £50,000, added to a grant 
of £25,000 from the National Fitness Council and 
one of £35,000 from the University Grants Committee, 
has enabled the Court to proceed to the construction 
and equipment on a generous scale of a permanent 
home for it. Among other interesting items of t&e— 
Principal’s report may be mentioned: a closer 
association with external students through a new 
system of communicating detailed examination results 
to all Intermediate Examination candidates and to 
the institutions responsible for their training ; a new 
Certificate in Natural History for prospective teachers 
of nature study in primary schools ; and the estab¬ 
lishment of an editorial board under the chairmanship 
of Sir Bernard Pares, who is retiring from the director¬ 
ship of the School of Slavonic and East European 
Studies, to be responsible for the publication of the 
Slavonic and East European Rertiew. 

New Entomological Journals 
The Entomological Society of Southern Africa 
was founded in 1937 and the first volume of its 
Journal, dated March 30, 1939, has come to hand. 
It contains seven papers, covering a very wide range 
of subjects, including taxonomic studies on Diptera 
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(B. de Meillon, H. K. Munro), the biology of a nest- 
living Sarcophagid (A. Cuthbertson), studies of new 
Thysanoptera (0. Jacot-Guillarmod), descriptions of 
South African moths (A. J. T. Janse), the control 
of temperature and humidity in small cabinets 
(M. X. IS. Immelman) and finally on the general 
classification of insects (J. Omer-Cooper). The journal 
is excellently printed and illustrated, and the first 
volume, including also index, obituary notices and 
list of members of the Society, extends to 163 pages. 
It is obtainable from the Honorary Secretary of the 
Society, P.O. Box 103, Pretoria, ISouth Africa, and 
from X. V. Swets and Zeitlinger, Keizersgracht 471, 
Amsterdam, Holland. The price of the volume is 
£1 2 *. 6 d. 

It is announced m the Bee World that an All- 
India Bee-Keepers’ Association has been founded 
with an official organ, the Indian Bee Journal , the 
first issue of which appeared in January 1939. Owing 
to various causes, modern apiculture has an uphill 
journey in order to take its appropriate place in the 
scheme of Indian agriculture. The difficulties are 
being surmounted and the inauguration of the above 
Association and its Journal is likely to become an 
important factor in future progress. The address of 
the Association is Jeolikote, Xaini Tal, U.P., India, 
and the annual subscription to the Journal is 3 rupees 
for one year, and proportionately less for two or 
more years. 

Earthquakes during April 1939 

According to the Central Seismological Bureau at 
Strasbourg there were 152 earthquakes each recorded 
at more than one observatory or experienced by 
people during the month of April. This was 52 more 
than during March (Nature, June 10 , p. 988). 
The greatest nmnber recorded on any one day was 
on April 6 , when 14 occurred, and the least number 
recorded on any one day was 2 on each of April 8 , 9, 
28 and 30. The most important shocks during the 
, month were probably those of April 1 (strength VHI) 

, felt near Mostaganem in Algeria, April 18 at 6.23 
G.C.T. in Chile (epicentre 27° S., 70° W. approx.), 
and that of April 30 felt at Guadalcanar and several 
other places in the Solomon Islands. The next most 
intense were the earthquakes of April 5 with epicentre 
near 20 c S., 168° W., in the New Hebrides, April 21 
at 4.29 G.C.T. (epicentre near Yeso), and April 23 
at 10.23 G.C.T. (epicentre in the, Atlantic near 
1° S., 17 c W.). Apart from these individual shocks 
there appears to have been a good deal of moderately 
intense seismological activity in Italy as earthquake 
shocks have been experienced at Livorno on more 
, than one occasion, in the Frioul district and near 
Mont Amiata. 

British Standards for A*R*P* Requirements 

The Home Office Air Raid Precautions Depart¬ 
ment has arranged with the British Standards 
Institution to prepare and issued on its behalf a 
special A.R.P, series of British standards for air raid 
precautions purposes. The preparation of these 


standards will be under the control of a special 
advisory committee, and in accordance with the usual 
practice of the British Standards Institution will be 
carried out in the closest co-operation with Govern¬ 
ment departments and the industry concerned. All 
communications relating to this work should be 
addressed to the British Standards Institution, 28 
Victoria Street, Westminster, S.W.l. 

Research in Pathology at Leeds 

The report for the years 1937 and 1938 of the 
Department of Pathology and Bacteriology of the 
University of Leeds, by Profs. Matthew Stewart and 
J. W. McLeod, has recently been issued, A summary 
of the routine examinations carried out is first given, 
followed by abstracts of the research work that has 
been done. This includes investigations on cases of 
silicosis and asbestosis, studies on the morbid 
anatomy and histology of chronic arthritis and its 
treatment with gold salts, and investigations on the 
morbid histology of diphtheria caused by the three 
types of the diphtheria bacillus. A report on cancer 
research is also contributed by Prof. R. D. Passey. 

Conference on Engineering Education and Training 

A Conference on Engineering Education and 
Training will be held at the Institution of Civil 
Engineers during February 6 - 8 , 1940. Sir Clement 
Hindley, president-elect of the Institution, will 
preside over the Conference, which is being organized 
by a general committee representative of engineering 
institutions, universities, technical schools and col¬ 
leges, engineering consultants, industrial organiza¬ 
tions, Government departments and other interests. 
It is proposed to publish a number of papers, to be 
circulated in advance, which will form the basis of 
discussion at the technical sessions of the Conference. 
Inquiries should be addressed to the Secretary, 
Institution of Civil Engineers, Great George Street, 
London, S.W.l. 

Two Large Sunspots 

Two large groups of sunspots were conspicuous on 
the sun’s disk during the past week. The larger of 
these groups, in latitude 4° south, appeared over the 
sun’s east limb on July 3 and became a complex 
group with an area exceeding 1700 millionths of the 
sun’s hemisphere. Its time of central meridian 
passage was July 9*3 U.T. The other group arose 
from a pair of tiny spots seen on July 4 in north 
latitude 6 °. Shortly after its centred meridian 
passage on July 8 * 2 , it had reached an area of 
1000 millionths. 

British Empire Cancer Campaign 

At the seventy-first quarterly meeting of the 
Grand Council of the British Empire Cancer Cam¬ 
paign held on July 10, the following grants were 
approved : £400 to Mount Vernon Hospital for the 
employment of Prof. F, Weigert for research on a 
special biochemical problem; £495 to the Strange- 
ways Research Laboratory, Cambridge, for the 
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salary of itb physicist. Dr. D. E. Lea, and £400 to 
Sir Robert Muir and Dr. P. R. Peacock for research 
to be carried out at the Glasgow Royal Cancer 
Hospital by Dr. Stephan Beck. This brings the total 
grants made to date by the Campaign for cancer 
research for the year 1939 to more than £49,000. 
The formation of a University of Cambridge Research 
Centre of the British Empire Cancer Campaign was 
approved. The initial Committee to supervise this 
Centre will consist of the Vice-Chancellor, Prof. 
H. R. Dean, Prof. J. A. Ryle, Sir Frederick Gowland 
Hopkins and Dr. Honor Fell, augmented later by 
other scientific workers at Cambridge. In future this 
Centre will co-ordinate all the cancer research being 
carried out at Cambridge and will itself initiate and 
direct research in the same way as the recently 
formed University of Oxford Research Centre of the 
Campaign. The Grand Council acceded to the 
request for affiliation from the Cancer Research Fund 
Committee (1934) of Northern Ireland, which now 
provides a link between the work of the Campaign 
and the cancer research being carried out at the 
University of Belfast and in Ulster generally. The 
following were elected members of Grand Council: 
Prof. J. A. Crowther (professor of physics in the 
University of Reading), Dr, H, T. Flint (director of 
physics at Westminster Hospital), Dr. R. W. Scarff 
(honorary secretary of the Scientific Committees of 
the Campaign) and Mr. D. G. Walker to represent 
the British Dental Association. 


The Colonial Service; Recent Appointments 
The following appointments and promotions in the 
Colonial Service have recently been made : W. T. S. 
Brown, assistant conservator of forests, senior 
assistant conservator of forests, Gold Coast; F. S. 
Danks, assistant conservator of forests, Cyprus, 
assistant conservator of Forests, British Guiana; 
H. W. Moor, senior assistant conservator of forests, 
divisional conservator of forests. Gold Coast; G. M. 
Tolmie, assistant conservator of forests, senior 
assistant conservator of forests, Gold Coast; B. E. 
Frayling, chief inspector of mines, Tanganyika 
Territory, chief inspector of mines, Nigeria ; J. K. 
Cox, inspector of plants and produce, agricultural 
superintendent. Gold Coast. 


Announcements 

Dr. Emi l Abderhalden, professor of physiology 
at Halle, and Dr. Max Planck, professor of theoretical 
physics at Berlin, have been elected honorary 
members of the Soei6t6 Philomathique of Paris. 


Lore* Hordes has been elected president of the 
National Society for the Prevention of Venereal 
Diseases in succession to Sir Basil Peto, a founder- 
member and president since 1920. 


Am in being arranged at the Science 

Masenftty Eeosington, in conjunction with the 

BW* ’and the photographic 
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day. The exhibition is being opened by the Marquess 
of Salisbury on July 20, and will be open to the 
public on July 22 for five weeks. 

A symposium on “Growth and Development” to 
be held at North Truro, Massachusetts, during 
August 7-11 has been organized by the journal 
Growth . Grants towards the cost of the conference 
have been received from the Macy and Rockefeller 
Foundations. The topics for discussion, with their 
principal speakers, are : cell division and differentia¬ 
tion (Prof. W. pf. Lewis, Prof. P. W. Gregory) : 
genes and development (Prof. Curt Stern, Dr. C. H. 
Waddmgton) ; chemical factors (to be announced) 
(Dr. J. Needham) ; regeneration, organization (O. E. 
Schotte, Prof E- W. Sinnott); concept of organism 
(Dr. J. H. Woodger). Further information can be 
obtained from Dr. Philip White, Rockefeller Institute 
for Medical Research, Princeton, New Jersey. 

The People’s League of Health has organized a 
scheme of clinical research to determine the influence 
of diet on expectant and nursing mothers in relation 
to maternal mortality and morbidity. Systematic 
observation and records are* being collected at the 
ten London hospitals which are co-operating with 
the League in this research. 

According to the Central Dutch Office of Statistics, 
the average duration of life in men is at present 65*1 
years and in women 66*4 years as compared with 
38*4 and 40*7 during the period 1870-1879. The 
infant mortality, which was then as high as 22 per 
cent in males and 20 per cent m females, is to-day 
only 5 and 4 per cent respectively. During 1870- 
1879 only 7*6 per cent of Dutchmen reached the age 
of eighty years, whereas in 1931-1935 no less than 
25 per cent reached that age. Holland has con¬ 
sequently the lowest mortality in Europe. 

The Council of the Royal Society of Arts offers a 
prize of £25 under the Thomas Gray Memorial Trust 
for an invention, publication, diagram, etc., which is 
considered to be an advancement in the science or 
practice of navigation, proposed or invented in the" 
period January 1, 1934 to December 31, 1939. 
Under the same trust, a prize of £25 for an essay on 
“The Carriage of Dangerous Goods by Sea” is offered. 
Further information can be obtained from the 
Secretary, Royal Society of Arts, John Street, 
Adelphi, London, W.C.2. 

A research scholarship of the value of £250 per 
annum and tenable for two years has been founded 
by the Wrought Light Alloys Development Associa¬ 
tion to encourage and facilitate research in the 
application of light alloys to ship construction. The 
scholarship will be administered by a Committee of 
the Institution of Naval Architects and it is hoped 
to make the first award in September 1939. Further 
information can be obtained from the Secretary, 
Institution of Naval Architects, 10 Upper Belgrave 
i Street, London, S.W.1. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

Notes on points in some of this week’s letters appear on p. 119. 
Correspondents are invited to attach similar summaries to their communications. 


The Glutamic Acid of Tumour Proteins 

In analysing tumour proteins, we 1 have isolated 
-without exception partially racemized glutamic acid. 
However, Chibnall and co-workers 3 recently reported 
the isolation of optically pure l( +)-glutamic acid in 
four cases. These authors did not use the same 
method which we employed, but a different procedure 
which is excellent for the rapid and efficient isolation 
of natural glutamic acid from standard proteins. 

Prof. Chibnall kindly sent us a copy of his pre¬ 
liminary note so that we could immediately carry 
out corresponding experiments. 

The essential difference in the method of the 
British authors lies in a preliminary purification of 
the dicarboxylic amino-acids by precipitating them 
twice as the calcium salts* from 90 per cent alcohol. 
We have investigated the solubility of the calcium 
salts and found that the calemm-d,Z-glutaminate is at 
least ten times as soluble as the calcium salt of the 
2-glutamio acid in 90 per cent alcohol. Although the 
pure racemic salt is relatively insoluble, the above- 
mentioned difference can become very important 
through the tremendous influence of contaminating 
material in crude extracts, which is well known to 
all those who have isolated active principles from 
natural sources. 

In our laboratory in recent months, Mr. A. M. 
Akkerman has investigated the ‘ternary’ system of 
d- and Z-glutamic acid hydrochlorides in 20 per cent 
hydrochloric acid at 0° C. It was found that the 
d, Z-hydrochloride is not a racemic compound but a 
racemic mixture (conglomerate), the solubility of 
which is exactly twice as great as that of the hydro¬ 
chloride of Z( + )-glutamic acid. Since we precipitate 
the crude glutamic acid by saturating the aqueous 
solution with hydrochloric acid at 0°C., we have also 
<r studied the solubilities in this concentration and found 
J that, although both forms are less soluble, they showed 
quite the same difference in solubility. 

In order to test the effects of these solubility 
differences upon the isolation, we have fractionated 
a mixture containing 75*5 per cent of pure Z- and 
24*5 per cent of pure d-glutamic acid according to 
the method of the British authors. We obtained 
66 per cent of the Z-glutamic acid originally present 
in the mixture in pure state — + 31*4°). 

The influence of accompanying substances is shown 
in the following experiment in which we used the 
hydrolysate from (fried calf’s embryo from which 
we had previously been able to isolate optically pure 
^-glutamic acid by our method. 600 mgm. of <Z,Z- 
glutamic acid were added to the hydrolysate from 
20 gm. of embryo tissue and the mixture fractionated 
according to the method of Chibnall etal. We obtained 
T16 gm. of pure Z-glutamic acid hydrochloride 
(Md “ + 31*2°). In a second experiment 700 mgm. 
of d,Z-glutamic acid were added to 7*8 gm. of an 
alcohol precipitate which was prepared from the same 
embryo tissue in a previously described manner 1 . 
The fractionation, when done according to the method 


of the British authors, yielded 506 mgm. of pure 
Z-glutamic acid hydrochloride ([a]x> — +31*4°). 

Since the criticism might be raised that the de¬ 
pressions of optical rotation in our preparations of 
glutamic acid from tumours could be caused by 
analytically undetectable impurities having opposite 
rotation, we have attempted the isolation of the 
d{ —)-glutamic acid. A resolution of the partially 
racemic glutamic acid by E. Fischer’s 4 procedure was 
not practicable since benzoylation itself produces a 
partial racemization. We have therefore treated 
a partially racemic glutamic acid from Brown-Pearce 
tumours with fermenting yeast according to the 
method of F. Ehrlich 5 and were indeed able to isolate 
pure d( —- )-glutamic acid ([a]j) — — 31*2°). 

In conclusion, it can be said that the method as 
it is employed by Chibnall et al ., in spite of very good 
yields obtained in the isolation of natural glutamic 
acid, appears not to be applicable for detecting the 
partial racemization of glutamic acid. In employing 
the method which we used, we recommend the 
inoculation with crystals of both enantiomorphs after 
saturation with hydrochloric acid, and further the 
recrystallization with the least possible loss of 
material. Details of our experiments will appear in 
the Zeitschrift fiir physiologische Chemie. 

F. K6gl. 

H. Erxleben. 

Organiseh chemisch Laboratorium, 

Rij ksuniversiteit, 

Utrecht. 

1 Z. phytiol , Chem 258, 57 (1939); KUnUche Wocherusrhnfi, 18, s01 
(1939). 

* Mature, 144, 72 (1939). 

* Foreman, Biochem. «/,, 8, 463 (1914). 

4 Fischer, E., Ber. deutichs chtm. Ges. } 32, 2464 (1899). 

* Biochem . Z 03, 379 (1914). 


Dissociation of the Haemocyanin Molecule 

Several proteins are dissociated by a change of 
the hydrogen ion concentration, by adding amino 
compounds or salts to the solution 1 » % > *s * and by 
exposure to various kinds of radiation 8 . 

The hsemocyanm molecule of Helix pomatia 
(molecular weight 6,700,000) may, upon a change of 
pH, dissociate into halves, eighths and sixteenths®. 
The reaction is reversible : the dissociation fragments 
recombine, if we bring the solution back to the 
original pH*. Certain amino compounds may also 
cause dissociation 1 . 

By means of the ultracentrifugeb* we have 
investigated the influence of different types of salts 
and of a few non-electrolytes in acetate (pH 5 2) and 
in phosphate (pH 6*0) buffers of molarity 0*08. 
Well-defined sub-multiples (•£, J, and of the 
original molecule) are obtained. The dissociation 
effect increases with the valence of the ions* The 1-1 
valent sodium and ammonium chlorides both have 
the same effect : no dissociation occurs in 0*2 molar 
solutions, while in 1*0 molar 78 per cent of the 
hsemocyauin is dissociated into half-molecules. Nearly 



112 


NATURE 



the same effect is obtained for the 1-2 and 2-1 valent 
sodium sulphate and calcium chloride in 0*2 molar 
solutions (32 and 27 per cent, respectively), but the 
dissociation is different in 1-0 molar solutions, where 
sodium sulphate gives only half-molecules and 
calcium chloride eighths and sixteenths. 

The dissociation effect of sodium chloride has been 
studied for a series of concentrations in acetate 
(pH 5*2) and in phosphate (pH 6*0) buffers of 
molarity 0-08, but in neither case were smaller 
components than half molecules obtained. In Fig. 1 
the amount of whole molecules is plotted against the 
molarity of the electrolytes including acetate buffers. 
The dissociation reaction starts at the molarity 0*3 
and ceases at 0-7, corresponding to a concentration 
of 22 per cent of whole molecules, after which con¬ 
centration no more dissociation occurs. The same 
limiting value (22 per cent) is obtained with phos¬ 
phate buffers of pH 6*0. When we use sodium 
chloride as dissociation agent, it is of interest to note 
that the reaction stops before all the whole molecules 
are dissociated (see graph). In solutions of molarity 
below 0*3 we have always got whole molecules. 

The dissociation effect is smaller for non-electro¬ 
lytes. The solutions investigated had a molarity of 
1*0 in non-electrolytes, 0*2 in sodium chloride and 
0*08 in phosphate buffer (pH 6*0). Glucose dis¬ 
sociated 64 per cent of ha&mocyanin into half mole¬ 
cules, glycerine only 32 per cent. Urea (very often 
used as a dissociation agent for proteins) causes a dis¬ 
sociation of 58 per cent which is of the same order 
of magnitude as that for glucose j in the case of urea, 
however, 25 per cent of the dissociation fragments 
are non-uniform low-molecular compounds. 

Reversibility has been observed in all cases where 
the dissociation had given only half molecules. The 
reaction is not completely reversible when the frag¬ 
ments obtained by the dissociation are smaller than 
half molecules. 

It is shown from this and earlier investigations 
that dissociation of the haemoeyanin molecule is 
produced by a great variety of substances, and it 
follows that the effect is a general rather than a 
specific reaction associated with a special type of 
compound. Certain molecules or groups may have a 
stronger effect than others, but all types, whether 
ions or uncharged molecules, influence the dissocia¬ 
tion of hfemocyanim, Sven Bkohult. 

Stig Claksson- 


Institute of Physical Chemistry, 

University, Uppsala. June 2. 

*3wJbcrg, Naive*, l», 1051 {10S7K 

•Svttffbara, awl Federal, X O., "Tbe tTHanacentriftig©*’ (Oxford: 



M~gul efiym, X 0* Pathol 
jte ttttgl j V*, 058 
mi n, m ami 
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Elimination of Administered Chloral Hydrate in 
the Urine as a Test for Liver Function 

While engaged in studying certain phases of the'' 
toxicity of chloral hydrate to the organism, we have 
made some observations regarding its urinary elimina¬ 
tion in normal and liver-damaged dogs which promises 
to offer a great deal of information regarding one of 
the most important functions of the liver, namely, 
its function of detoxication. 

Chloral hydrate was one of the first hypnotic drugs 
to be used in therapeutics, and its action and ultimate 
fate in the body have been worked out fairly satis¬ 
factorily. It is now generally agreed that chloral is 
not broken down in the body but is reduced to 
an alcohol which is conjugated with glucuronic acid 
and is excreted as the innocuous compound, tri- 
chlorethylglucuronic acid (uroehloralic or chloraluric 
acid). Tfiis method of excretion as uroehloralic acid 
accounts for nearly the whole of the chloral ad¬ 
ministered, though some authorities think that a 
small part of chloral may be excreted unchanged and, 
at most, minimal traces as inorganic chlorides and 
chloroform 1 . The reaction is represented as follows : 

CCIt.CHO-* CCljCH* OH + CH0.(CH0H) 4 C00H—UCU.GH,. 

CO(CHOH) 4 COOH. 

Chloral Trichlorethyl Glucuronic acid Uroehloralic acid, 

alcohol 

The liver has long been recognized as an organ 
which plays an important part in the process of 
conjugation with glucuronic acid. Recent researches 
by Hemingway et al. 1 on liver-kidney-lung-spleen- 
limb perfusion experiments have proved beyond 
doubt that this conjugation always takes place in 
the liver and nowhere else. Under normal conditions, 
therefore, that is, when the liver is functioning 
properly, any chloral that presents itself to the liver 
cells will be almost completely coupled with glucuronic 
acid, an apparently unlimited supply of which is 
obtainable in the body from the metabolism of carbo¬ 
hydrates or the glucogenetio amino-acids. If, however, 
the liver cells are damaged, due to the chronic ingestion 
of carbon tetrachloride for example, it is probable 
that this normal mechanism of conjugation will be 
disturbed, the liver cellB failing to mobilize glucuronic 
acid to the same extent as under ordinary conditions. 
If the administered chloral is not completely and 
satisfactorily conjugated, free chloral may make its 
appearance in the urine. < 

Working on this hypothesis, we have estimated 
free chloral in 24-hour urine samples of normal 
and liver-damaged animals after administration of 
200 mgm. per kilo, of chloral hydrate to dogs kept 
in metabolism cages on a standard diet. Liver- 
damage was brought about by the administration of 
1*5 c.c. per kilo, body weight of carbon tetrachloride 
on alternate days (every third day whenever Sundays 
intervened) for eighteen weeks according to the 
method of Lamson and Wing*. The presence of free 
chloral in the urine was estimated by the method of 
Friedman and Calderone* with the modification that 
animal charcoal (1 gm. per 10 c.c. urine) was em¬ 
ployed to decolorize completely the urine before S 
starting the experiments. This treatment prevents 
the masking of the final pink colour of the reaction 
by the yellow pigment of urine. The results of a 
typical set of experiments are given in the following 
table. 

It will be seen that, at least under the experi¬ 
mental conditions in our series, dogs with frankly 
damaged livers fail to conjugate chloral hvdrate with 



no. 3637, July 15, 1939 


NATURE 


113 


- 

Dog 

No. 

Weight 

kgm. 

Total excretion of free chloral 
hydrate In 24 hour urine after 
the administration of 200 mgm./ 
kgm. of the drag. Figures even 
in mflllgrams 





Days 





1 

2 

8 

4 

5 

Normal 

4 

5*5 

♦Nil 

Nil 

Nil 




5 

4*7 

Nil 

Nil 

Nil 



Liver 

1 

6*3 

30 

15 

12 

20 

40 

Damaged 

2 

6-1 

15 

IS 

10 

10 

50 


* ‘NIT indicates that either there is no free chloral hydrate in the 
mine or quantities less than 1 in 40,000 (0 *025 mgm./c.c.) are present. 


that degree of completeness characteristic of normal 
animals, thereby allowing significantly measurable 
quantities of free chloral to appear in the urine. 

Although our series of experiments is small, we feel 
that this measure of chloral elimination after the 
administration of a known dose of chloral may be a 
valuable adjunct to the other methods of diagnosis 
of liver function, and an extended trial seems justifi¬ 
able. 

We are grateful to Colonel R. N. Chopra for giving 
us facilities and help in carrying out this investigation. 

B. Mukbrji. 

Biochemical Standardization Laboratory, 
Government of India. 

R. Ghose. 

All India Institute of Hygiene 
and Public Health, 

Calcutta, India. 

May 20. 

—. 1 SoUmazm, "A Manual of Pharmacology**, 727 (1936). 

‘Hemingway, A., Pryde, J., Williams, it. T., Biochcm, 28, 136 
(1084). 

* Lamson, P. D., and Wing, J. Pham. flrp. Ther ., 29, 191 (1920). 

* Friedman, M. M,, and Calderone, F. A., J. Lab . and Clin, Med., 

19, 1882 (1984). 


Nature of the Growth-accelerating Substance of 
Animal Tissue Cells 

Ever since a technique for cultivating tissue cells 
in vitro has been developed, the isolation of the 
growth-promoting substances in the embryo extracts 
has been an important subject of research. Several 
important facts have been discovered during the 
attempts to isolate the growth-promoting substance 
of the chick-embryo juice tested on cultures of tissue 
cells of fowls. These investigations led in some 
respects to erroneous results, for example, the 
statement of the extreme lability of the active 
principles. 

Experiments have long since indicated that the 
growth-promoting substances are unspecific as regards 
the animal species. New facts obtained lately are in 
favour of the assumption that one substance only is 
responsible for the activity. 

In using beef embryo extract a most active growth- 
^^jromoting fraction was obtained by isolating the 
Nnucleoproteins by using the method of Hammarsten 1 . 
J When these nucleoproteins are dissolved in water by 
careful addition of sodium hydroxide and added to 
the culture medium of tissue cells a pronounced 
growth-acceleration takes place. With these sub¬ 
stances, strains of tissue cells can be maintained for 
, long periods of time. The ratio of phosphorus to 
* nitrogen in the active fraction is about 12 per cent, 
much lower than that found bv Hammarsten for the 


nucleoproteins of the pancreas, namely, 33 per cent. 
The nucleic acids found in the active nucleo-proteins 
belong to the thymonucleic acid type as well as the 
ribose nucleic acid type. The growth-promoting 
activity seems in the meantime to follow the fractions 
containing the ribose nucleotides. After reprecipita¬ 
tions of the nucleoproteins with glacial acetic acid in 
excess, the precipitate is most active and contains a 
relatively great amount of the ribose nucleotides and 
very little thymonucleic acid, whereas the non- 
precipitated substances remaining in solution con¬ 
tain relatively much thymonucleic acid and less 
ribose nucleic acid. These facts seem to agree very 
well with the statements of Jorpes 3 , Levene and 
Jorpes 3 and lately of Casperson 4 that the ribose 
nuoleic acid was found in actively growing 
animal cells and thymonucleic acid in the resting 
cells. 

The growth-promoting activity of the substance is 
destroyed after digestion with trypsin for a short 
length of time. Likewise the activity disappears 
after boiling for a few minutes. This indicates that 
the protein forms an important part of the active 
compound. Experiments have further shown that 
the active compound can be restored after coupling 
of two inactive components, the one thermo-resistant, 
the other thermo-labile—more likely the latter is the 
protein component. The active principle is probably 
of high molecular order since they are rather 'easily 
precipitated in the ultracentrifuge. 

Albert Fischer. 

Biological Institute of the 
Carlsberg Foundation, 

Copenhagen. 

June 9. 

1 Zeit. physiol. Chem., 108, 141 (1920). 

1 Ada med. scandinavica, 88, 503 (1928). 

* J. Biol. Chem.y 86, 389 (1930). 

4 Nature, 148, 602 <1939). 


The Last Thousand Feet on Everest: Possible 
Bacterial Factor 

Prof. Yandell Henderson, in his article in 
Nature of June 3, p. 921, emphasizes some of the 
difficulties facing the members of the expeditions to 
Mount Everest. The main handicap is the small 
amount of oxygen which can be breathed in per 
minute from such rarified air as exists at 29,000 ft. 
Prof. Henderson refers to my experiments on animals, 
which show clearly that mammals cannot be fully 
acclimatized to live under an oxygen pressure below 
10 per cent of an atmosphere such as exists above 
20,000 ft. These results have been confirmed by 
attempts of South American sulphur miners to 
establish permanent villages near this level. The 
highest permanent village is at 17,500 ft. 1 . 

The experiments with animals show also that even 
resting animals, which are not specially exercised or 
exposed to special muscular effort, cannot tolerate for 
an indefinite period the degree of oxygen-want in the 
tissues such as is suffered in an atmosphere containing 
less than 10 per cent of oxygen. From the symptoms 
in man and postmortem findings in animals, it may 
be concluded that all systems and organs are adversely 
affected by such severe anoxia and naturally the most 
important are the vital organs, namely, the cardio¬ 
respiratory system and the brain. Any attempt to 
assign supreme importance to any one organ is not 
likely to be successful, although the postmortem 
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evidence indicates heart failure as the immediate cause 
of death. It seems that much more information 
regarding changes in the human organism at the 
last thousand feet might be obtained from clinical 
•wards with patients suffering from severe oxygen- 
want. 

Much has been written on various aspects of the 
physiological problems of high altitude, but above 
20,000 ft. the problem enters the realms of pathology 
and clinical medicine. The physiology at the lower 
altitudes may therefore be of little help in elucidation 
of what is taking place in the human organism at 
excessive altitudes. Certain systems and organs have 
been very fully studied at the lower altitudes, and 
this tends to magnify their importance. However, 
one system, namely, the alimentary canal, has 
perhaps not received the attention it deserves. 

In the course of some feeding experiments with 
white rats, evidence has been obtained that, under 
very low oxygen pressure, toxic substances accumu¬ 
late in the gut. The toxic substances come from 
the food and from the tissues, but are probably 
oxidized under normal oxygen pressure and rendered 
harmless. Certain articles of diet, particularly certain 
proteins, seem to be most potent in producing these 
effects. By excluding these proteins from the diet, 
the resistance of the rats may be definitely increased. 
These adverse proteins include casein, egg albumin, 
meat and fish. Various other proteins have been 
investigated and zein, one of the proteins of maize, 
gives the best resistance, but a diet of whole maize 
alone is of no protective value. Adding zein to a 
maiz e diet improves the result, so that the zein 
appears to contain some favourable factor. 

Certain amino-acids of the proteins have been 
tested separately, and adverse effects are obtained 
with histidine, cystine and arginine. Under bacterial 
action, histidine gives rise to histamine, which may 
cause collapse and shock. Collapse is a symptom 
also of severe anoxia. It is possible also that poisonous 
compounds of guanidine may arise from arginine. 
Resistance to oxygen-want is increased also in rats 
fed on diets containing adsorbents, such as charcoal, 
fibre or paper pulp, and kaolin. These may act by 
removal of toxic products from the contents of the 
alimentary canal. The most favourable foods for 
increasing protection against oxygen-want include 
carrots (the most protective), parsnips, beetroot, 
apples and bananas, all of which have a low protein 
content and also contain same fibre. As stated above, 
zein is the best of the proteins, with gelatin second, 
but not nearly so good. Starch, glucose, fat, vitamins 
and salts seem to he inactive—that is, they do not 
affect the result one way or the other, and therefore 
may be used in addition to the above more favourable 
articles of diet. 

Undoubtedly, bacteria are responsible mainly for 
the adverse effects with most of the protein foods. 
Cate cannot tolerate the conditions at 14,000 ft., and 
this may be due to their protein diet. The variation 
in resistance observed in man may be due in part 
to variation in protein content of diet and to variation 
in bacterial flora in the intestine. The full details of 
tjhe above experiments are being published elsewhere. 

t J. Arqxuu Campbell. 
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Open Type Oxygen Apparatus 

It is suggested in "Natche of June 10 (p. 970) thatt 
the weight of this apparatus may possibly be stilr 
further reduced “by mechanical improvement of 
valves and cylinders” ; and as weight reduction is 
so important, the question is worth considering. The 
first Yibrac (not Vibrax, as on p. 961) bottles ever 
made were used for the 331b., 1,600 litre, 1924 
apparatus. The weight of steel was thus reduced 
almost exactly from 4 \ to 34 times the weight of 
oxygen, the former figure applying to the first, or 
1922, apparatus. Subtracting 19 lb., given in Mr. 
Peter Lloyd’s article as charged bottle weight for the 
latest 1,000 litre apparatus, from the total weight of~ 
25 lb., we get 6 lb. as the rough weight of the rest 
of the gear. This compares with 8 lb. in 1924, when 
the flow meter was not omitted. 

Further weight reduction by mechanical improve¬ 
ment seems doubtful, and the only hope is for 
metallurgists to produce a steel justifying a working 
stress higher than 27 tons/sq. in. That is the figure 
when Vibrac bottles are charged at Wembley to 
120 atm., and the pressure is raised to 132 atm. 
owing to a shade temperature of 113° F., the record 
for deck cargo on the route of transit. 

P. J. H. Unna. 

4 Deans’ Yard, 

London, S.W.l. 

June 14. 

An Experimental Attack on some Problems of 
Physiological Genetics 

Since 1937, experimental work with Drosophila 
melanogaster on two problems of physiological genetics 
has been in progress in this laboratory. 

(1) Experiments on the development of the mutant 
aristapedla (ss») which transforms the bristle on the 
antenna (arista) into a tarsus . In ss«-flies segmenta¬ 
tion of the antennal disk starts two days earlier than 
in normal flies 1 . Goldschmidt 3 therefore assumed that 
at 2 J days of larval age an evocator which determines 
leg segmentation is present in the germ, and all disks 
in the proper stage of development will react to this 
stimulus by tarsus formation. In normal flies the 
undeveloped antennal disk will not react to this 
evocator. In as#-larvae, however, the differentiation 
of the antennal disk is speeded up and the antennal 
disk will react simultaneously with the leg disk j£i 
starting tarsus segmentation. 

IF this explanation is correct, a compound of ss° 
with different leg mutants should show the mutant 
effect on the legs also, on the antenna of ss a t and 
mutants influencing the arista should show no effect 
on 8s a . Confirmatory results were obtained in several 
tests. Compounds of ss* with dachs and ss a with 
thickoid, mutants which influence the length and the 
thickness of the legs respectively, showed these leg 
effects on the tarsus-like part of the antenna in ss* 1 , 
A compound of with aristaless, a mutant reducing 
the arista and influencing the scutellar bristles, showed 
no effect on the antennae of ss a f but its usual effect^ 
on the bristles coulfcl be observed. Transplantations^ 
of antennal disks were performed between 400 larvje 
of ss* and normal at different stages of larval age 
from 2 J days to pupation. s^-Disks transplanted into 
normal larvae always developed into leg-like struc¬ 
tures ; normal antennal disks transplanted into 
wP-larvse developed into normal antennae with arista?. 
The negative results of these transplantation experi- 
tia&rfe oan probably be explained by the fact that 
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* ss* is determined at a very early larval stage (2£ days) 
p£ior to which successful transplantation is extremely 

, ^difficult. 

(2) Experiments on the development of mutant wing 
characters . With the help of an electrically heated 
needle, small defects were made during the develop¬ 
ing young pupal wings. No significant effect could 
be detected on the degree of notched if vg^-pupae 
were operated on. However, a significant effect on 
the venation could be observed. If the defect was 
made on the basis of the wing at a pupal age of 12-18 
hours, the distal cross-vein was mostly missing or 
reduced in the hatching flies. Pupal wings from 
^plexus (px) and net stocks, mutants which show extra 
venation, were operated at the 
basis at the pupal age of 12—24 
hours, and the hatching flies 
showed reduction in extra vena¬ 
tion and the distal cross-vein. 

It was possible to get operated 
wings without any extra vena¬ 
tion in px and net flies, while the 
other wing as unoperated con¬ 
trol showed the px and net type 
clearly. Identical results were 
obtained after the defect was 
made by a cold needle. 

Developmental studies indi¬ 
cated that the formation of the 
distal cross-vein and the extra 
venation takes place after the 
rest of the venation has been 
formed at 18-24 hours of pupal 
age. By operation at the pupal 
age of 12-24 hours, a general 

* process of formation of veins is 
probably inhibited. The exact 
location of the defect does not 
seem to influence the degree and 
place of reduction of venation so 
long as the defect is placed in the proximal third of the 
pupal wing. Defects placed in the distal part of the 
wing result in destruction of distal parts without effect 
on the venation. Operations after 24 hours of pupal 
age result in local destruction of the tissue. Extreme 
changes in the shape of the wings were sometimes 
observed after operation. A detailed analysis of these 

I idies will he published elsewhere. 

A great part of these studies has been suggested 
by Dr. It. Goldschmidt. His advice and help are 
gratefully acknowledged. 

Department of Zoology, Wbbkbb Bbatto. 

University of California, 

Berkeley, Calif. 

April 5. 

1 BaTkaachlna, E. I. f Arch. Entwicklfftnoch., 115, 448-463 (1929)* 

* Goldschmidt, R., 'Tlmiologioal Genetics*' (New "York: McGraw- 
Hill Book Co., 1938.) 


has not come into general use for nuclear problems 
though several investigators are using it for work on 
the cosmic rays. If the method could be made 
precise, it would have great advantages over ex¬ 
pansion chamber technique in dealing with certain 
types of nuclear problem. Recently, having made 
experiments with Dr. Heitler on the heavy particles 
in the cosmic radiation by this method, we decided 
to re-examine the question of its precision in detail. 
In view of the importance of developing more 
powerful methods of measuring neutron and gamma- 
ray energies, the results seem to us to suggest that 
the method merits the serious consideration of those 
engaged in nuclear research. 
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Energy of High-Velocity Neutrons by the 
Photographic Method 

, Eon many years it has been known that after the 
1 development of certain types of photographic plates, 
the tracks of any heavy ionizing particles which have 
passed through the emulsion are represented by a 
succession of developed grains. Several investigators 
have examined the question of the precision with 
which the length of the track can be taken as a 
measure of the energy of the particle. Opinion on 
the question has been divided 1 * 1 **, and the method 


100 200 800 
Length of track In eye-piece divisions 
Fig. 1. 

Curve (a), B + D protons by counter method. Curve (6), B + D 

PROTONS BY PHOTOGRAPHIC METHOD. PEAK 6 DUE TO D + D PROTONS. 

We first passed protons from boron under deuteron 
bombardment, through a mica window and tan¬ 
gentially into an Ilford half-tone 5 plate, measured 
the length of the 'tracks’ and drew the appropriate 
range-frequency curve. The corresponding curve 
obtained by counting methods 4 is shown in curve 
(a), Rig. 1, and our results in curve (6), the two scales 
having been chosen to make peaks 'a* and coincide. 
It will be seen that the resolving power of the photo¬ 
graphic method is comparable with that of the 
counting experiments for protons in this range of 
energy. The results shown in Pig. 1 enable us to 
calculate the stopping power of the emulsion and 
hence the range of particles in peak This turns 
out to be 14*8 cm. of air and is evidently due to 
particles from the D + D reaction. 

We next passed neutrons, from various light 
elements bombarded with deuterons, tangentially 
through similar plates and measured the lengths of 
the tracks’ of the directly knocked on protons. We 
could thus determine the neutron energies in a 
way analogous to that employed by Bonner and 
Brubaker 8 * 4 using the expansion chamber technique. 
Our results for B -f D neutrons and for Be 4- D 
neutrons are shown in Bigs. 2 and 3, together with 
the results obtained with the expansion chamber. It 
will be seen that the photographic method has a 
resolving power considerably higher than that 
achieved with the expansion chamber. 

We would direct particular attention to the great 
saving in labour which the photographic method 
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Fig. 2. 

Curve (a), B -hD neutrons by expansion chamber 
METHOD. 1,000 TRACKS PROM 11,000 STEREOSCOPIC 
PAIRS. 

Curve (6), B + D neutrons by photographic 
METHOD. 4 HR. EXPOSURE. 

Curve (c), end point op energy spectrum of 

NEUTRONS FROM Li + D BY PHOTO GRAPHIC METHOD. 


affords. For the analysis of the energies of the neutrons 
from the Li *f D reaction by the expansion chamber 
method, 20,000 stereoscopic pairs of photographs were 
taken from which 1,600 tracks were suitable for mea¬ 
surement, We have measured the energy distribution 
of these neutrons by the photographic method. The 
3.000 tracks for the analysis are all contained in 
three square centimetres of an Ilford half-tone plate 
obtained in a single exposure of a few minutes. 



Energy (Mev„). 

Fig. 3. 

Curve [d], Be +1) neutrons by expansion 

CHAMBER METHOD. 580 TRACKS PROM 3500 STEREO¬ 
SCOPIC PAIRS. 

Curve (e). Be + D neutrons by photographic 
METHOD. 20 MEN. EXPOSURE. 960 TRACKS. IN¬ 
TENSITY op 1 Mev. peak bow in comparison with 

OTHERS DUE TO IGNORING SHORTER TRACKS. 


For experiments with neutrons the photographic 
method has the following important advantages: 
(a) It is equivalent to a continuously sensitive high- 
pressure expansion chamber. (6) It involves a 
minimum of material and does not give rise to 
disturbing scattered neutrons, (c) The photographic 
jplate is small and can be placed very near the 
neutrenfqiMxSe* with a corresponding gain in intensity. 

Wth become 

vantages* wniph could 
nrith the e^qpanaibn 
•<. ** 
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A complete description of the experiments in 
which we have examined the energies of the neutronsL 
from all the light elements under deuteron bombard-^ 
ment and a discussion of further applications of the , 
method will be published shortly. 

C. F. Powell. 

G-. E. F. Fertel. 

H. H. Wills Physical Laboratory, 

University of Bristol. 

June 3. 

1 Taylor and Dabholkar, Proc. Phi/s. Soc , 48, 285 (1936). 

* Blau, J Phyz, vii, 5, Cl (1934). 

8 Livingston and Bathe, Rev. of Mod . Phys , 245 (July 1937) -. 

* Cockcroft and Lewis, Ptoc. Roy Soc , A, 154, 251 (1930). 

’ Bonner and Brubaker, Phys Rev , 47, 910 (1935). 

* Bonner and Brubaker, Pkys . Rev , 50, 308 (1936). 


Directional Distribution of the Hard and Soft 
Component of Cosmic Radiation 

With a two-fold coincidence apparatus we have 
determined the intensity distribution of cosmic radia¬ 
tion in the north-south and east-west planes. The 
measurements were made in all four directions with 
zenith angles (S) varied by 5° steps from the vertical 
to the horizontal. Every position was measured once 
with no absorber and a second time with 36 cm. lead 
between the counters. From the results it is possible 
to determine independently the directional distribu¬ 
tion of the hard and of the soft component: 


Bard component: J2(S) X 10* =2+59 cos a S (1) 
Soft component: #($) x 10* » 3 + 27 cos** 5 $ (2) 

»*- 

r 

The intensities are given in coincidences per' * 
cm 1 /sec./unit solid angle. The following interpretation 
of these results seems to us justified. 

The intensity of the hard component can be 
resolved into the intensity of two factors. The first 
represents the meson intensity, giving rise to a 
variation corresponding to cos *3. Assuming that the 
majority of the mesons are created at a height 
equivalent to about 8 cm. mercury pressure, below 
the top of the atmosphere, further that the number 
of the mesons created there with energies greater than 
E is given by j 

N = constant /FX (2+ 

with 1 y = 1*8, and that the meson intensity decreases 
chiefly through spontaneous decay, thus it will be 
a function only of the distance between the place 
where they have been created and the observer : 


r (r-URJrcE 

const. / dE 


const. 

T ; 


( 4 ) 


where t is the life-time of the meson at rest 
10~ B sec.), E q is the energy of the meson at rest 
8 x 10 7 ev.), c is the velocity of the light, E x ig^ 
the energy necessary to travel through the atmo- \ 
sphere 2 x 10 fl /oos$ ev.), I is the distance of A 
the observer from the place where the mesons were 
created. 

A pressure of 8 cm. mercury in a vertical direction 
corresponds to a height of about 16 km. For more 
inclined directions we must take into consideration 
that a meson created at 8 cm. mercury below the top 
the atmosphere will be in this inclined direction 
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at a greater height from the observer at sea-level 
*even when measured vertically. Thus for the distance 
* measured in the inclined direction we obtain : 

! - As( 16 -°»» + “■» 20 ‘<*c-a)=HSIr w 


(For greater elevations such as 11 km. use the baro¬ 
metric formula: A li = 14,620 (log — log p 2 ) 
metres.) 

From (4) it follows that the intensity varies in¬ 
versely as Z 1 ’ 8 ; together with (6) we may compute 
that the intensity must vary according to cos 8 * 3 8 ; 
be. experimental result being a cos 8 8 variation. 

The second part of the intensity of the hard 
component consists of heavy particles created by 
neutrinos in multiple showers, the neutrinos them¬ 
selves being a product of the meson decay 2 . It is, 
however, not quite excluded that neutrinos with 
magnetic moment are able to produce a coincidence 
with the help of two soft secondary electrons 3 . It can 
easily be seen that this part of the intensity should 
be invariant for every direction, since (1) the meson 
intensity can be taken as uniformly distributed over 
all directions at the place of origin ; (2) the majority 
of the mesons are already disintegrated before they 
reach the apparatus, thus the number of the neutrinos 
will only slightly increase in more inclined directions 
through the number of those produced in further 
deoay ; and (3), on the other hand, the decrease in 
the number of the neutrinos in the inclined direction 
will also be negligible on account of their small 
absorption. This constituent of the intensity corre¬ 
sponds to the first term on the right hand side of (1). 

In the case of the soft component, we can again 
distinguish two parts, the first consisting of electrons 
produced at the disintegration of the mesons, or 
cascade electrons created by them. This part of the 
intensity should vary according to the meson 
intensity, that is, with cos a * 3 8; but we must also 
take into account that the probability with which the 
decay occurs in the region surrounding the apparatus 
is inversely proportional to the energy of the meson. 
Thus the intensity will be expressed now by 


J — const, 
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and we get finally from considerations analogous to 
those above that this part of the soft component 
should vary as cos 3, *8. The experimental results are 
in good agreement with a variation corresponding to 
cos 8 * 6 8, the second term on the right hand side of (2). 

The second constituent of the soft component 
furnishes again a constant intensity. It consists of 
electrons created by neutrinos. The same considera¬ 
tions as above hold also in this case ; thus this part, 
corresponding to the first term in (2), should be 
invariant for all directions. We believe we have 
found here an explanation why the relative intensity 
of the soft component increases again not only for 
irmore inclined directions but also at very great 
r depths*. 

So far as the reliability of the measurements permit, 
we are able to estimate the amounts of the different 
kinds of radiation observable at sea-level from the 
vertical direction. 66 per cent of the radiation 
consists of mesons, 30 per cent of electrons produced 
in meson decay or cascades initiated by them, 6 per 
cent of electrons and heavy ionizing particles created 
by neutrinos. 


We wish to express our gratitude to the Hungarian 
Council for Natural Science, and the Hungarian 
Academy of Science for financial support. 

J. Bakn6thy. 

M. Fobb6. 

Institute for Experimental Physics, 

University, Budapest. 

May 27. 

1 Euler, H., and Heisenberg, W., Erg d, exact. Natunoiss., 17, 38 (1938). 
1 Yukawa, H., Proc. Phys. Math. Soc . Jap., 19, 712 (1937). 

* Bethe, H., Proc. Camb. Phil Soc., 31, 108 (1935). 

4 Bamothy, J., and Forrd, M., Phys. Rev., 55, 870 (1939). On 1,000 m. 
water-equivalent depth, about 60 per cent of the radiation con¬ 
sists of soft particles. 


Effect of an Electric Field on the Viscosity of 
Liquids 


Prof. E. N. da C. Andrade and C. Dodd have 
described 1 their investigations of the effect of an 
electric field on the viscosity of a number of organic 
liquids. They state that they found an increase of 
viscosity of up to 60 per cent in polar liquids, while 
non-polar liquids showed no increased viscosity. 

We would point out that work of a similar kind was 
performed by us in 1935 s . 

We succeeded in allowing that the increase of 
viscosity, which in some cases was more than 100 per 
cent, is due to the passage of the electric current 
through the liquid. Increased viscosity was also 
observed in non-polar liquids (benzene, hexane, 
carbon tetrachloride) when the latter had been 
artificially contaminated by the addition to the pure 
preparations of a few drops of the same liquid 
saturated with hydrochloric acid vapour, or of a few 
drops of acetone. In our opinion, this seeming increase 
of viscosity in a liquid under the action of an electric 
field is a purely hydrodynamic phenomenon due to 
the convection of a non-homogeneous liquid placed 
in an electric field. 


Physical Institute, 
Leningrad State University, 


S. SOSSINSEU. 


NaTUEB, 143, 26 (1939). 

1 Acta Physiroohimiea UR.S.S., 5, 691 (1936). 


Wn are sorry that the interesting paper of Sokolow 
and Sossinski, referred to in the above letter, escaped 
our notice, and we are very glad that our attention 
has now been directed to it. We agree that in it the 
authors clearly established a large effect of electric 
field on the apparent viscosity of polar liquids, and 
that the effect is accompanied by the passage of an 
electric current, both of which facts are among 
our observations. We think, however, that the 
method which Sokolow and Sossinski used, namely, 
a capillary of square cross-section, with the field 
applied to two opposite sides, is less precise than our 
disposition : we used a capillary of rectangular cross- 
section, with side ratio I to 50, and the potential 
applied to the long sides. In our case the field is 
uniform; in the other case, owing to differences of 
dielectric constant between liquid and glass, it is far 
from being homogeneous, which may be one of the 
causes of certain discrepancies which we have noted. 

Owing to the fact that the upper limit of the fields 
used by Sokolow and Sossinski was 17 kv./cm,, while 
our fields went up to 40 kv./cm., the Russian workers 
were unable to observe the saturation effect, namely. 
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that the viscosity-increase becomes constant at high 
fields, which was one of the most striking of our 
results. This saturation is not accompanied by a 
saturation of current, which shows that the close 
relation between current and viscosity-increase 
suggested by Sokolow and Sossinski is unlikely to be 
correct. Their comparatively small number of fre¬ 
quencies and small range of frequency in the case 
of alternating potential, namely, the two frequencies 
50 and 1,000 oycles/sec., as against our range of 0 to 
10,000 cycles/sec., with determinations throughout 
the ranges, prevented them obtaining our effects in 
this part of the work. They have not calculated the 
effect which a low-frequency alternating current 
should have if at each stage static equilibrium existed 
between field and viscosity increase. If allowance 
for the variation of potential is made, we find that 
for 50 cycles/sec. the effect is the same as at a steady 
potential. 

We believe that their explanation, that the effect 
is due to hydrodynamic convection, is not tenable 
in view of our results. It will not explain either the 
saturation at large fields or the lack of par al lelism 
between current and viscosity increase. The con¬ 
ditions of Hofmann’s experiments, on which Sokolow 
and Sossinski base their argument, are so different 
from those of our experiment that we do not think 
they are applicable. The explanation is also not in 
accordance with later experiments of ours which were 
not referred to in our letter in Nature. In these 
we have carried out experiments with three different 
gaps, namely, 0-2 mm., 0-22 mm. and 0-28 mm., 
and have found that the effect at constant field, in 
terms of volts per cm. of gap, diminishes as the gap 
increases. This is one of the facts that led us to 
attribute the effect to the building up of compara¬ 
tively rigid ionic layers on the opposite walls of the 
channel, layers which reach a limiting thickness at 
high fields. Assuming a constant thickness at satura¬ 
tion, we are able to explain quantitatively the 
influence of gap width on the effect. 

E. N. da C. Akdbadb. 

C. Dodb. 

Physios Laboratory, 

University College, 

London. 


A New Model of the Point Charge Electron and 
of Other Elementary Particles 

We wish to introduce a point charge electron 
which conserves a number of properties of the 
Lorentz electron and which can be taken over into 
quantum theory without any difficulties. 

The Lorentz model of the electron (a charge e 
spread over a region of space of the order of a certain 
fundamental length l) is a satisfactory description of 
classical optics of wave-lengths X > l. If v - 1 = X < Z, 
this theory contains the classical analogue of 
'Showers*. This can be seen from the equation of 
movement of the co-ordinates qa(t) of the centre of 
the electron. If the electric field is decomposed in an 
ecshEojoal field B' a (a *= 1,2,3,) and the retarded field 
of this charge density ep{x a — q a ), this equation takes 
the farm (if g? 0 *): 

-f + ...)=» 

^ «*>*'*. + • • • ( 1 ) 
rac|)ertipnfl£ to superimposes on the 
4 oi freqpanoy v an additional 

h nnmodaal oocatwite. 


oscillation with the frequency v/n. The quantum 
interpretation of the emitted radiation is the Compton* 
effect and the simultaneous emission of n quanta of ^ 
energy Av/n. 

e a (2 ly 1 is the mass due to the energy of the electrical 
and the (non-electrical) cohesive forces in the electron. 
We use the four-vector of the electrodynamic potential 
Ai to describe the electric, and a real and scalar 
potential to describe t he cohes ive forces. ep a = eq a o, 
ept = ip and ep v = eV 1 — q 2 .p are the four-vector 
of charge density and a real and scalar density which 
produce the fields Ai and <|/. 

Let L(Ai) be the Lagrangian of electromagnetism 
and L(4>) that of the ^-field. The field equation and - 
the equation of movement for q a (t) follow from a 
variation principle based upon the Lagrange function : 

L = L(Ai) + £-(<]>) + p t Ai + p v i|) . . . (2) 

This theory has the remarkable property that the 
total energy of a charge at rest tends to e a (2Z)~ 1 if 
the charge distribution tends to a point charge : 
p (x a ) —► B(x a ). I signifies now the fundainental length 
introduced by the Yukawa field (and not the radius 
of the charge distribution). The equation of move¬ 
ment has been derived elsewhere 1 . In the limit of 
a point charge, equation (1) of the Lorentz electron 
results. Therefore our point electron conserves all 
properties of the Lorentz electron including the 
'shower terms’. If v > ^-waves are emitted, the 

quanta of which are neutral particles of 2/i/e* — 274 
electron masses. 

Because of the point character of the charge, 
quantization presents no formal difficulties. If L does 
not contain any non-classical (spin) terms, all the 
classical formulae remain valid. The electron has a 
finite self energy H 0 = e a (2Z) _1 . 

If the spin terms of the form elycf^Ai/^Xk occur, 
we have to add a pseudoscalar potential ^ 1234 (which 
leads to terms dYWkYrtyikrsISx*) ia order to obtain a 
finite self-energy. Analogous considerations hold 
for the heavy particles the L of which contains 
isotope spin 1 terms and the complex meson field <£{. 
In order to arrive at finite self-energies, the formulae 
of Kemmer* can be applied. Due to the complica¬ 
tions* arising from the non-commutability of these 
terms, H 0 will be a complicated function of e*(2Z)- x . 
It is hoped that this function converges only for 
certain values of H 0 and so explains the discrete! 
masses of the elementary particles actually observed** 

E. 0. G. Stuecccelbeeg. - 

Institut de Physique, 

University, Geneve. 

June 21. 

1 Staectalberg, OJL Acad . Sci. f to the press. 

* Keromer, Proc. Boy. 8oc., 168, 127 (1988). 

• Staeckelberg, IJAtubb, 143, 560. <1989). 


Toxidty of Salvia reflexa 

Mint weed (Salvia reflexa) has been shown to be - 
responsible for heavy losses of stock in Queensland 1 . 
Chemical investigation of the plant failed to demon¬ 
strate the presence of any of the poisonous principles 
commonly found in plants. Poliowing on the work 
of Rimington* with J Trihtdii8 J we were led to investi¬ 
gate the nitrate and nitrite content of S. reflexa > and 
the ^ possibility that methsemoglobinsemia due to 
nitrite poisoning would follow the ingestion of the 
plant. The dried plant was found to contain up to 
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5 per cent of nitrate calculated as potassium nitrate, 
and an enzyme is present in the plant capable of 
reducing nitrate to nitrite, apparently through oxida¬ 
tion of glucose. 

Two pounds of the dried plant mixed with water, 
allowed to stand for twenty hours and fed to a sheep, 
produced fatal methaemoglobinaemia, the oxygen- 
carrying capacity of the blood being reduced in five 
hours to approximately 30 per cent of the normal. 

Furthermore, the higher nitrate content of the 
plant* is of itself capable of being toxic without the 
intervention of the reducing enzyme and was shown 
in subsequent experiments. We suggest that Salvia 
reflexa may be typical of a group of plants which 
under appropriate conditions can accumulate nitrogen 
as nitrate very rapidly and thus at times be poisonous 
to stock. 

A full account of this work will shortly be published 
in the Australian Veterinary Journal . 

C. H. Williams. 
H. J. G. Hines. 

University of Queensland, 

Brisbane. 

May 29. 

1 Commonwealth Council for Scientific and Industrial ^Research. 
Pamphlet No. 49. Melbourne (19S6). 

* Bimington, C., South African J. ScL, 80, 472 (1933). 

* Cf. Seekles, and Sjollema, B„ Arch . win. jpraJd. Tierhetikunde, 

65, 331 (1932). 


Salaries of Scientific Workers 
lx Nature of July 1 there appears an advertise¬ 
ment asking for applications for a post under the 
Ministry of Agriculture and Fisheries, which requires 
a botanist with an honours degree and at least two 
years experience of research in systematic botany. 
The starting salary offered is £156 per annum. We 
would like to point out that this salary is not only 
incommensurate with the training required, but is 
also far below the normal salaries obtaining in 
Government departments for men of science holding 
equivalent qualifications. 

In the same issue of Nature there is an advertise¬ 
ment under the name of University College, South¬ 
ampton, requiring the services of a research assistant 
of graduate standing who will receive free board and 
residence and a remuneration of £50 per annum. 
We also wish to direct attention to the salary offered, 
£250 a year, in the same advertisement for the post 
of superintendent of the Branch for Southern Rivers, 
Freshwater Biological Association. 

Relstet Fremlin. 

(Secretary.) 

Association of Scientific Workers, 

30 Bedford Row, 

London, W.C.l. 

July 4. 


Points from Foregoing Letters 


F. K6gl and H. Erxleben state that the method 
used by Chibnall et al., although very suitable for 
the isolation of natural glutamic acid, appears not 
to be applicable for detecting the partial racemization 
of glutamic acid in hydrolysates from tumour pro¬ 
teins. The presence of racemic glutamic acid in tumour 
proteins was shown by the isolation of the d-form. 

S. Brohult and S. Claesson have investigated the 
influence of different types of salts and of some non¬ 
electrolytes on the dissociation of the hfiemocyanin 
molecule. The dissociation reaction, usually rever¬ 
sible, seems to be of a general type, as it is caused by 
ions as well as by uncharged molecules. 

B. Mukerji and R. Ghose suggest a new method 
for measuring liver function. Under ordinary con- 
editions, no free chloral appears in the urine of dogs 
given this substance. When the liver is damaged by 
the chronic administration of carbon tetrachloride for 
18 weeks, appearance of free chloral in significant 
amounts following the administration of the drug was 
observed in the urine, 

Albert Fischer states that the growth-promoting 
principle of embryo extract is found in the fraction of 
nucleoproteins isolated by the method of Hammar- 
steru The ratio of phosphorus to nitrogen is rather 
low. The active fraction contains ribose nucleotides 
and very little thymonueleic acid. The activity is 
destroyed after digestion with trypsin and after boil¬ 
ing for a few minutes. Restoration has been possible 
after coupling of two inactive components. Precipita¬ 
tion in the ultracentrifuge indicates that the active 
principle is of high molecular order. 

Evidence has been obtained with white rats by 
J. Argyll Campbell that under very low oxygen 
pressure toxic substances accumulate in the intestine. 
Certain proteins, for example, casein, egg albumin, 
meat and fish, in the diet give adverse effects. 
Certain amino acids, for example, histidine, arginine 


and cystine, also give adverse effects. Bacteria are 
held responsible for the toxic substances. 

Werner Braun reports on some experimental work 
in physiological genetics. Using the fruit fly as 
material, he records experiments on the development 
of the mutant responsible for the transformation of 
the bristle on the antenna into a tarsus, and on the 
development of mutant wing characters. 

0. F. Powell and G. E. F. Fertel have developed a 
technique for the determination of the energy of 
protons and neutrons by measurement of tracks made 
by these particles on special photographic plates. 
For many investigations the method has great 
advantages over the expansion chamber technique. 

J. Bamdthy and M. Forr6 find that the results 
obtained by measuring the direotional distribution 
of the soft and hard component of cosmic radiation 
can be explained by assuming that the radiation at 
sea-level consists of 65 per cent mesons, 30 per cent 
electrons produced in meson decay, and 5 per cent of 
electrons or heavy ionizing particles created by 
neutrinos, this part of the intensity being invariant 
for aU directions. 

S. Sossinski points out that he and Sokolow 
published in 1936 work in which they showed that 
an electric field has a great effect on the viscosity 
of polar liquids, a fact to which attention was 
recently directed by Andrade and Dodd, and suggests 
a hydrodynamic explanation. E. N. da C. Andrade 
and G. Dodd, in reply, regret that they overlooked 
the paper in question, and point out that their 
work goes much beyond that of Sokolow and 
Sossinski. They suggest that the effect is due to the 
building up of comparatively rigid ionic layers on 
the opposite walls of the channel. 

E. C. Gr Stueokelberg derives an expression for a 
point charge electron which can be taken over into 
quantum theory. 
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RESEARCH ITEMS 


Biology of Cerambydd Beetles 

C. F. C. Beeson and B. 21. Bhatia have published 
an article “On the Biology of the Cerambycidse”. 
in which they present data collected during twenty-four 
years on the food plants, distribution, life-cycle and 
other biological features of 350 species of this family 
of beetles from India, Buraia and Ceylon (Ind. 
Forest Fee., Ser. Entom., 5, No. 1; 1939). The total 
number of species of Cerambycidse, or longicom 
beetles, known to occur in the Indian region is 1182. 
It appears that the sal (Shorea robusta) is the tree 
which supports the largest number of species, some 
37 different Cerambyeidae being known from it. The 
beetle Stromatium barbatum is recorded to have no 
fewer than 311 different food plants, which indicates 
a very unusual range of polyphagy. The food plants 
of at least 250 species of these insects have not been 
previously published, and a total number of 568 
species of Indian trees, shrubs and woody climbers 
is now known to be attacked by one or more kinds 
of Cerambycids. Boplocerambyx spinicomis is 
potentially the most injurious forest insect in India, 
This is partially due to its liability to cause bad 
epidemics among the sal forests. Even a small out¬ 
break of this insect, affecting eight square miles of 
forest in the United Provinces, resulted in 45,000 
trees being killed, representing nearly a million 
cubic feet of timber. The most serious epidemic was 
estimated to have attacked about seven million trees 
before it was checked. The new data given for the 
biology, etc., of this species are more complete than 
for any other : for many of the species little more 
than the host tree and the locality are at present 
available. It is mentioned that sun-loving or di- 
uraally active species may frequent the foliage and 
flowers of trees without any of them breeding as 
larvaa in the wood or feeding as adult beetles on the 
foliage or other parts of such trees. 

Ring Spot Disease of Lettuce 

The fungus Marssoniana Panattoniana in epidemic 
form rapidly destroys lettuce seedlings and may also 
destroy older plants. Even a mild attack causes 
browning and perforation of the leaves which give 
rise to the name ‘ring spot'. The disease is an im¬ 
portant one in England, and has at various times 
caused considerable damage in Europe and America. 
Winter lettuce is the crop most affected, the disease 
being rare on plants grown under glass or planted out 
in spring. Experiments earned out over three years 
by Greta B. Stevenson at the Biological Field Station 
of the Imperial College («7. Pom. and Sort. Sci. f 17, 
27 ; 1939) have shown that the disease is readily 
transmitted by seed - Diseased plants gave apparently 
good seed which, however, under suitable conditions 
produced a heavily infected crop. On the other band, 
sprayed and segregated mother plants gave seed which 
produced healthy plants where commercial seed gave 
valueless crops. The djseaeein&y also be contracted 
from the remains of a previous infected crop, though 
such remains normally lose their infeotrvity after 
about eight months. A similar fungus was found on 
a common weed (Ortfpti oapUMris Wallr.) growing 


near diseased plants, and it is believed that this may 
be a source of infection. Sixteen commercial varieties 
of lettuce were all foimd to be equally susceptible to 
ring spot. Reduction of the disease was affected by 
spraying the seedlings with Bordeaux mixture 
(3:6: 50) and by treatment of the seed with a 
filtered 10-per cent solution of bleaching powder. 

Chemistry and Genetics 

In a paper given before a joint meeting of a number 
of American Societies {Amer. J. Bot 26 ; 1939), 

A. E. Blakeslee points out the growing importance of 
chemistry in genetics and other branches of botany. 
The paper is concerned mainly with the results 
achieved by treatment of plants by solutions of col¬ 
chicine, a toxic substance which has proved remark¬ 
ably effective in inducing polyploidy. It is recog¬ 
nized that polyploidy following hybridization has 
been a feature in the evolution of some species and 
the use of colchicine provides a means whereby such 
allotetrapoids (multiple diploids) may be produced 
at will from sterile hybrids. This fact alone opens 
great possibilities in plant breeding. Other possi¬ 
bilities are also outlined in a survey of induced varia¬ 
tions of chromosome number in Datura. Reference is 
also made to the little explored field of chemistry in 
relation to genetical characters. It is described how 
two externally similar types of Budbeckia can be r 
readily distinguished by their colour reaction with 
caustic potash or caustic soda. It is quite possible 
that in other cases also simple reactions might be 
employed to distinguish between similar homozygous 
and heterozygous types, thus enabling much economy 
in breeding experiments. Some problems of cytology 
and propagation which might have light thrown upon 
them by such methods are discussed at the end of 
the address. 

Chromosome Numbers for the British Flora 

The New Phytologist , 38, No. 1, May 1939, con^- 
tains under the heading of “The Merton Catalogue’” 
a first attempt to provide chromosome numbers for 
the species of the British flora, compiled by Pamela F. 
Maude of the John Innes Horticultural Institution, 
Merton. Such a list Is, of course, incomplete at the 
present time, but that it can be attempted shows 
that cytologists have been much more thorough in 
their attack on the native flora than is generally 
realized, and the list, with its numerous gaps, is a 
stimulus to further work and gives invaluable indica¬ 
tions where such work is particularly needed. The 
list reveals that of 626 British genera of flowering 
plants, 444 have been examined, and of 2,256 species 
an the London Catalogue, numbers can be supplied 
for some 1,300. Authorities are cited in each case, 
usually the latest reference being cited, but, at times, 
the preference is for a more important reference or 
to a more accessible (European) paper. This catalogue 
Wifi be invaluable to both systematist and cytologist. 
It is published under the auspices of the Association 
for the Study of Systematic^ in Relation to General 
Biology. ¥ 
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Chromosomes of the Sawflies 

The characteristic diploid chromosome number in 
*the Tentliredinidae, the sawflies, is sixteen, although 
in Claudius and a few other species allied to this 
genus the n um ber is twelve. A. D. Peacock and Ann R. 
Sanderson have investigated the cytology of another 
sawfly, Thrinax macula Kl. (Trans. Roy. Soc. Edin., 
1939), in which the diploid number is fourteen as 
found in the blastoderm, follicle cells, oogonia, 
oocytes and polar nuclei. This species is a female- 
producing parthenogenetic one in which, however, 
rare males sometimes make their appearance. Some 
of the latter were fortunately found and they appear 
*t<> be haploid with a chromosome number of seven. 
During the maturation of the egg only one non- 
reductional division takes place in which there is 
neither synaptic pairing nor tetrad formation. The 
diploid number is presumably maintained in this 
species by the omission of synapsis, as is probably 
the case in the majority of parthenogenie animals 
in general. It is to be noted, however, that two 
maturation divisions do occur in some female- 
producing parthenogenetic sawflies. During spermato¬ 
genesis the first maturation division is abortive and 
the second is equational, as is commonly found in 
the Hymenoptera. 

Chromosome Rearrangements in Drosophila 

B. P. Kaufmann (Genetics, 23, 154; 1938 ; 24, 
101 ; 1939) and B. P. Kaufmann and Ruth C. Bate 
(Rroc. Nat. Acad. ScL, 24, 308-371) have analysed 
some chromosomal abnormalities in the progeny of 
X-rayed Drosophila melanogaster. One individual 
showed a duplication abcdgfeefgh in the nature of a 
“reversed repeat*. This is shown to have arisen from 
the breakage and reunion of two sister chromatids 
derived from one paternal chromosome. Complex 
configurations were found. One configuration in¬ 
volved ten breaks and attachments, of which five 
were in one chromosome arm. Another showed that 
both chromatids of the duplicated section had been 
broken at two similar loci accompanied by a third 
break in each of the chromatids which had occurred 
at different loci. 

Position Effect 

Hairy wing (Hw), a well-known and much used 
dominant character near the distal end of the 
X -chromosome of Drosophila melanogaster , has been 
shown by M. Demerec and M. E. Hoover (Genetics, 
24, 68, 271-277 ; 1939) to be due to a duplication, of 
a single band of a salivary gland chromosome. This 
band is known to be associated with achate (ac), 
which reduces the dorso-central bristles. Further, as 
in Sturtevant’s Bar case, it is shown that when two 
bands are represented on one chromosome they have 
a greater effect than if they were distributed between 
two chromosomes. Unfortunately, no case of crossing- 
over between the two bands has yet been observed. 
This may probably be due to the fact that crossing- 
over is normally low in the region y-sc where Hw 
is placed. 

Heterosis 

L. C. Luckwtle (J. Genet., 37, 421-439) has 
investigated the stage in the life-cycle of hybrid 
tomatoes at which heterosis is manifested. There 
was little correlation between heterosis in the seed 
and in the mature plant. In some hybrids heterosis 


was present in the shoot primordium on the 16th 
day and persisted until the 145th day, while in other 
hybrids heterosis arose subsequent to the 16th day. 
The author considers that in intraspecific hybrids 
heterosis may be dependent on complementary size 
determining genes as visualized by Jones. For inter¬ 
specific hybrids, however, he produces evidence to 
support East’s hypothesis. 

Structure of South-east England 

Defenxn'Q South-east England as the region lying 
south and east of the main chalk escarpment between 
Dorset and The Wash, S. W. Wooldridge and D. L. 
Linton have written a closely reasoned mono¬ 
graph on the development of its structure and relief 
(“‘Structure, Surface and Drainage in South-East 
England”. Institute of British Geographers Publica¬ 
tion Xo. 10. 1939. 12s. 6d.). The broad lines of the 
structure of this area are well known, but the two 
authors have added much detail and traced in lucid 
fashion the genetic development. They begin with the 
early Palaeozoic floor. Particular interest is attached 
to the concealed junction of the Armorican and 
Caledonian structures which runs beneath the Lower 
Thames Valley. Southwards the cover rocks show 
competent folding and northwards only gentle 
fiexuring. After the emergence of the chalk floor, a 
full cycle of erosion ran its course and the greater 
part of the area lost its upper divisions of the chalk. 
The mid-Tertiary flexures south of the Thames and 
the mid-Tertiary foldings and the subsequent pro¬ 
duction of the late Miocene and early Pliocene pene¬ 
plain are then traced. The invasion of the Pliocene 
sea and the emergence of the Pliocene sea-floor 
followed, and the lower Thames is shown to 
have had a course well north of its present channel. 
Then came the effects of the Chiltem and eastern 
ice sheets and the general subsequent uplift of the 
area. The monograph is well illustrated by maps 
and diagrams. 

Range of Possible Existence of Stoneley Waves 

This problem has been studied by K. Sezawa and 
K. Kanai (Bull. Earthquake Res . Inst., Tokyo Imp. 
Univ., 17, Part 1, 1-8; March 1939). First they 
obtained the velocity equation for waves of this type 
which are particular forms of Rayleigh waves, and 
from this equation calculated the velocity of trans¬ 
mission in the critical conditions of the equation 
which allow waves of this type to exist. From tables 
and graphs in two limiting cases of Poisson’s ratio, it 
is seen that Stoneley waves exist within a narrow 
range of p'/p for every ratio of p'/p. The authors 
point out that this feature is remarkable, particularly 
when the ratio of p'/p is nearly unity, at which con¬ 
dition Stoneley waves could not exist unless 
Wiechert’s condition, p'/p = p'/p, be almost satisfied. 
On the other hand, when the ratio of p'/p is relatively 
small, say less than 0‘5, or relatively large, say 
greater than 2, the range of p'/p in which Stoneley 
waves exist is relatively wide, Wieohert’s condition 
being then rather unimportant. The greater the 
ratio p'/p, the greater the ratio p'/p for the real 
existence of the waves. The velocity of transmission 
of the waves is independent of the wave-length, that 
is, they are not dispersive. It is likely that in between 
the critical values the velocity of transmission is less 
than either one of the velocities of distortions! 
waves in both media. The waves are found not 
to exist for the range 0*503 >p'/p >0-4927, the 
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corresponding velocities of transmission ranging 
between vWp 0-9926 vV-/P* where p, p', axe the 
densities and \l, y/ 9 the elastic constants of the 
adjacent media. 

Structure of Vitamin B 6 

Vitamin B d is that factor of the vitamin B complex 
which prevents or cures an acrodynia-like dermatitis 
in young rats. If factor 2 is added to the usual 
thiamin and riboflavin supplement, vitamin B fl not 
only produces a cure of the dermatitis but also a 
stimulation of growth. It has also been found that 
a severe microcytic hypochromic anaemia developed 
in puppies when the rat antidermatitis factor 
(vitamin B fi ) was apparently the only missing com¬ 
ponent of the diet, and the anaemia was cured by 
the addition of this factor to the diet. The con¬ 
stitution of vitamin B s has now been established by 
a group of workers in the research laboratory of 
Merck and Co., Inc. (J* Amer. Ohem . Soc 61, 1237— 
1247 ; 1939), whose results confirm those obtained 
by Kuhn and co-workers published this year. The 
vitamin was isolated from rice bran as the hydro¬ 
chloride CsHnOsNCl of a base C a Hn0 3 N(m.p. 160°). 
The methyl ester of vitamin B a was oxidized to a 
lactone and a dibasic acid. The acid was shown to 
be 2-methyl-3-methoxypyridine-4, 5-dicarboxylic acid 
and vitamin B 6 to be 2-methyl-3-hydroxy-4, 6- 
(hydroxymethyl)-pyridine. The 3-cyano-4-ethoxy- 
methyl-6-methyl-2-pyridone was made from ethoxy- 
acetylacetone and oyanoacetamide. This 2-pyridone 
derivative was used for the synthesis of the lactone 
of 2-methyl-3-methoxy-4-hydroxymethyl-5-carboxy- 
pyridine and the 2-methyl-3-methoxy-4, 5-pyridine 
diearboxylic acid. This lactone and this acid were 
found to be identical with the lactone and dibasic 
acid obtained by the oxidation of the methyl ether 
of vitamin B« t and the latter was thus proved to be 
2-methyl-3-hydroxy-4,6-di-(hydroxymethyl)-pyridine. 
A complete synthesis of vitamin B # from ethoxy- 
acetylaoetone and oyanoacetamide was accomplished. 
The synthetic vitamin B* hydrochloride was shown 
to be identical with the natural product. A single 
dose of 100 gamma of the synthetic vitamin B b 
hydrochloride gave a curative effect which paralleled 
that of the natural vitamin B 6 . 

Metabolism of Chloronaphthalenes 

R. V. Cleary, J. Maier and G. H. Hitchings (J. Biol. 
Ohem., 127, 403 ; 1939) have studied the metabolism 
of a mixture of poly chloronaphthalenes. The sub¬ 
stance was found to be absorbed completely when 
given in olive oil solution to albino rats in doses up 
to 16 mgm. per day. No significant storage of the 
material could be detected in hong, liver, skin or 
kidney, nor was any significant amount excreted in 
the urine. Both the rat and dog apparently were able 
to remove and excrete the chloride promptly. A rise 
in the urinary ethereal sulphate fraction, but no sig¬ 
nificant change in the neutral sulphate excreted, was 
noted following chloronaphthalene feeding in the dog. 

Testing of Electric Fuses 

he is of considerable importance to know the time 
necessary for the melting of fuses upon the oocurrence 
of short circuit. This time must be short 

damage to the apparatus or to 
yffli th^fuae, before the fuse has 
jmportant in the oases of 
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branches of a network, which is protected by a main 
fuse, when each branch contains an auxiliary fuse. 
These fuses protect the main fuse, so that the ‘blowing 1 * 
of one of them does not disturb the other branches. 
In a paper m the Philips Technical Review of April, 
by J. A. M. van Liempt and J. A. de Vriend, an easy 
method is described of testing fuses by a cathode 
ray oscillograph. The melting time of a fuse depends 
on the short-circuit current. If this time is sufficiently 
short to allow the dissipation of the heat being 
neglected, then the short-circuit current is several 
times the limiting current, that is, the maximum 
current the fuses can carry for unlimited time. 
G. C. Meyer found in 1906 that the melting time coukf - 
be expressed by a formula. He found that if the 
fuses were initially at room temperature, then the 
time multiplied by the square of the short-circuit 
current equals a constant for a given material which 
is called the relative inertia constant. The value of 
this constant, for example, may be 1,000 for copper 
and 40 for lead. By recording the current at the 
moment of the melting of the fuse as a function of 
the time until it melts with the aid of a cathode ray 
oscillograph, the short-circuit current and the time 
can be determined from the same oscillogram. The 
authors also show how the measurement can be made 
with alternating current. In this case it is simplified, 
as for the calibration of the time no separate oscillo¬ 
gram is necessary, the time-scale being read off 
immediately from the oscillogram for the calibration 
of the current. 

Supernova 

H. Zanstra (Occasional Notes, Mon. Not . Roy . 
Astro. Soc., No. 4, March 1939) has dealt with the 
main characteristics of these objects. Some of these 
extra-galactic novae have a brightness equal to nearly 
100 million suns, a remarkable contrast to the ordinary 
nova, which has a brightness about one thousandth 
of this. In 1934 Baade and Zwicky suggested that 
these extremely bright objects were not ordinary 
novae, but presented a class by themselves—the class 
of supemovae. In the Contributions from the Mount 
Wilson Observatory (Nos. 600, 601 and 602), there is 
a comprehensive study of all these supernovas from 
1885 to 1938, and in these Baade deals with their 
photographic brightness at maximum, Baade and 
Zwicky with their light curves, and Minkowski with 
their spectra. It is remarkable that the absolute 
photographic magnitudes of the supernova and the 
spiral nebula in which it appears axe nearly the same, 
on the average about — 14*2. The origin of such a 
cataclysm, producing a brightness of 7 x 10 7 suns, 
presents a problem on which it is possible to speculate, 
and which will probably exercise the minds of the 
theorists for some time. A supernova outburst is 
something entirely different from an ordinary nova 
outburst on a large scale, although there is a close 
similarity in the spectra. Certain differences, how¬ 
ever, exist, and Minkowski, who has examined the 
bright bands in the later stages of the supernovas, 
has not been able to identify them with certainty as 
belonging to known atoms or ions. The behaviour 
of the spectrum is peculiar, and it is very probable 
that the conditions under which matter is excited 
in supernovas axe most abnormal. Zwicky at the 
Palomar Observatory is undertaking a systematic 
survey with an instrument of large field, and since 
the autu mn of 1936 has discovered seven supernovas. 
It is hoped that sufficient material will soon be avail¬ 
able for a study of these very interesting objects. 
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* CYTOGAMY: A NEW SEXUAL PROCESS IN JOINED 
PAIRS OF PARAMECIUM CAUDATUM 

By Dr. Ralph Wichterman, Temple University, Philadelphia 


T WO sexual processes have been described for 
Paramecium in which three mieronuclear (pre- 
gamic) divisions lead to synkaryon formation. One 
process, called conjugation (cross-fertilization), may 
"defined as the temporary union of two individuals 
involving three mieronuclear divisions, nuclear ex¬ 
change and the establishment of a new synkaryon 
in each conjugant. 

The second process, called autogamy (self-fertiliza¬ 
tion) was described by Biller 1 for Paramecium aurelia 
as occurring in single animals only. Here three 
mieronuclear divisions lead to the formation of 
gametic nuclei which fuse and form a synkaryon in 
the single animal. 

I have observed a third sexual process in joined 
paramecia which appears to be intermediate to true 
conjugation on one hand and autogamy on the 
other. It resembles conjugation since two animals 
join together along their oral surfaces as in conjuga¬ 
tion, but there is no nuclear exchange between 
the members. Instead, the three mieronuclear 
divisions lead to the formation of the gametic nuclei, 
but a synkaryon is established in the same individual 
as in autogamy. I am therefore proposing a new 
term, cytogamy > for this phenomenon as distinct from 
autogamy in single individuals and true conjugation 
f involving a nuclear transfer in joined pairs. 

A new method of studying living joined Parajnecium 
caudatum with a view of obtaining a better under¬ 
standing of the problem of sexuality and nuclear 
behaviour was begun two years ago. By using 
a recently developed precision micro-compression 
chamber, it is possible to observe in the living con¬ 
dition the behaviour of nuclear phenomena over a 
fairly long period of time. In addition, accurate 
time relationships can be determined during the 
union. In this preliminary note, the method and 
observations may be stated briefly as follows : 

With a micro-pipette, a single pair of recently 
joined paramecia is removed from a pedigree 
culture, placed in a small drop of culture fluid on 
the circular glass slide of the micro-compressor and 
studied at approximately 26° C. Extremely fine 
adjustments to within a few microns make it possible 
to prevent gradually the joined paramecia from 
spiralling between the two pieces of glass. When 
the joined animals move slowly, detailed observations 
may be made. In this manner, the divisions of the 
micronuclei and their behaviour have been seen and 
^photographed on 35 mm. and 16 mm. motion picture 
iIn>v_The behaviour of the micronuclei in cytogamy 
jloselypparallels the described accounts of conjugation 
jtp to tht© stage of pronuclear exchange. 

Cytogarc\ous paramecia, which are considerably 
smaller thr^n typical vegetative ones, are very 
insecurely attached to each other at their anterior 
ends at the KWinning of the process. They can be 
separated very** easily in the first hour or two of 
union. After tl'iey have been joined firmly, there is 
a progressive ^ cTiedifrerentiation of the ingestatory 
structures whicnV appear to pass into a sol state. 
' rt he micronudeus each cytogamont leaves its 


plaoe near the macronucleus and then gradually 
increases in size. This enlargement takes approxi¬ 
mately 4-5J hours, while the subsequent anaphase 
and telophase stages require only about 18 minutes. 

The ‘crescent* prophase stage and long anaphasic 
telophasic separation spindle, so characteristic in 
accounts of conjugation, is shown clearly. The 
swollen part at the centre of the separation spindle 
is passed into the cytoplasm (mieronuclear chromatin 
extrusion) where active cyclosis moves this fragment 
about until it ultimately degenerates. Each product 
of the first mieronuclear division enters into the 
second where again two long spindles in each indi¬ 
vidual are visible. This second division requires 50 
minutes for completion from the time the first division 
products are formed. The anaphase and telophase 
stages take place still more rapidly, requiring only 
nine of the fifty minutes. 

Mieronuclear products, even while* dividing, are 
moved about in the streaming protoplasm. Degenera¬ 
tion of three of the four products of the second 
division is observed. The remaining product enters 
into the third pregamio division, resulting in the 
formation of two pronuclei in each individual. The 
pronuclei of each single individual of the joined pair 
are seen to fuse and form a synkaryon in the same 
individual . Ho evidence has been obtained to 
indicate a transfer of pronuclei as is supposed to 
occur in conjugation. 

To simulate normal conditions, the cytogamous 
paramecia are allowed to spiral freely except during 
those stages when critical observations are made. In 
fact, the joined paramecia may be removed from the 
small drop of culture fluid in the chamber and placed 
in a larger volume until a further observation is to 
be made, at which time they may be replaced in the 
chamber. On the other hand, the entire process may 
be observed in the micro-compression chamber. Since 
practically all the other stages of mieronuclear 
behaviour can be verified with stained slides of 
joined paramecia, it seems very unlikely that the 
stage of nuclear transfer would be the only one 
affected by the relatively slight amount of com¬ 
pression to which they are subjected at certain 
times. 

One is struck by the non-synchronous character of 
the nuclear activity in the individual members of a 
pair ; that is, one member may show a nuclear stage 
definitely more advanced than that of its mate. 
This condition is seen occasionally. Recently Penn®, 
using stained slides, also observed this phenomenon 
in a reinvestigation of the cytology of conjugation in 
P. caudatum. Although he believed he was studying 
conjugation, it appears very likely from his account 
and photographs that cytogamous individuals were 
seen instead. In such joined individuals, where the 
mieronuclear divisions are out of phase with each 
other, the conclusion that there is a simultaneous 
pronuclear transfer which characterizes conjugation 
seems irrational. 

After the individuals of a pair separate along their 
margins, a thin, clear, highly elastic strand holds the 
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organisms together. This strand, which finally 
breaks, consists of the fused and stretched apices of 
the paroral cones. Joined individuals may remain 
together for about 13£ hours at 26° C. 

DiUer writes, “Whenever conjugation is found in 
a culture, autogamy is likely to be taking place 
simultaneously ; and conversely, when no conjugation 
is occurring in a culture, autogamy is unlikely to be 
seen”. He says further that autogamous animals 
were “sticky” and more likely to stick to the wall 
of the pipette during transfers. It is very reasonable 
to suppose that Diller may have been observing pairs 
of individuals undergoing cytogamy instead of pairs 
undergoing conjugation as he believed. 

Before this present work was undertaken, I was 
impressed by not being able to find dear and con¬ 
vincing cases of nuclear exchange after studying 
many slides of fixed and stained ‘conjugating’ 
parameeia from different sources. I believe now that 
I may have been studying cytogamous individuals 
and not true conjugants. The fact that a dividing 
third pregamic or maturation spindle presses against 
the contiguous membranes of joined parameeia is not 
evidence enough to enable one to infer pronudear 
exchange, even though the membranes may appear 
to be stretched. It may indicate, however, that in a 
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cytogamont, the membrane in this region of the 
paroral cone is very elastic. 

In all my pedigree cultures, individuals when- 
joining in cytogamy are never strongly attracted to 
each other as is so strikingly demonstrated in 
Sonneborn’s 3 sex reaction of parameeia. In cyto¬ 
gamous union, they become rather feebly and 
insecurely joined in the beginning of the process; 
mass pedigree cultures left standing in the laboratory 
for approximately seven days after inoculation 
usually demonstrate this type of union with resulting 
cytogamy. Perhaps cytogamy takes place in single 
strains of Paramecium and true conjugation only 
when diverse strains are present. ' - 

Finally, my observations 4 . 5 have led me to question 
the work of others where a transfer of pronuclei is 
presumed to occur in “conjugation”. The question 
may be raised as to how often joined cytogamous 
individuals in a culture of Paramecium (or even other 
oiliates) have been mistaken for true conjugation by 
investigators. 

1 Bluer, W. J . Morph 59, 11-67 (1936). 

1 Penn, A. B. K., Arch. Protistenk., 89, 45-54 (1937). 

8 Sonnebora, T. M., Proc. Nat. Acad . Sci., 28, 378-385 (1937). 

* Wichtennan, It., Biol Bull., 73, 396-397 (1937). 

8 Wlchterman, R , Biol Bull., 75, 376-377 (1938). 


THE MUSEUMS ASSOCIATION 

Jubilee Conference at Cheltenham 


A T its annual conference held at Cheltenham in 
the week commencing July 2, the Museums 
Association celebrated the fiftieth anniversary of its 
foundation. In his presidential address, the Bight 
Hon. Viscount Bledisloe appropriately dealt with 
the state of museums fifty years ago and with the 
progress that has been effected in the intervening 
years. Speaking of the needs of the future, he sug¬ 
gested that at least one open-air folk museum might 
be established in England, for example, in the Forest 
of Dean. He also directed attention to the lack of 
any English museum illustrating agriculture. 

In addition to a gracious message From its patroness. 
Her Majesty Queen Mary, the Association received 
many messages of greeting and congratulation from 
kindred societies, including the International Museums 
Office, the American Association of Museums, and 
the International er Museen verband. 

On behalf of the Standing Commission on Museums, 
Sir Albert Seward read an address prepared by Sir 
Evan Charteris; and an address from Mr. Arundell 
Esdaile, president of the Library Association, was 
also read. 

Conveying the congratulations of the Royal 
Society of Arte, Lord Amulree, its chairman of 
Council, delivered an address on the museum as an 
aid to the encouragement of arts, manufactures, and 
■commerce, in which he put forward the attitude of 
the Royal Society of Arte to the question of museums. 
He recalled that the Society held in 1760 the first 
important exhibition of contemporary art in England, 
and in the following year what was probably the 
first industrial exhibition m the world. The latter 
exhibition gave rise to “the Society’s Repository or 


Model Boom”, which could be claimed as the first 
industrial museum. The part played by the Society 
in the establishment of the Science Museum, South 
Kensington, and its subsequent activities in this 
field were also discussed. 

Prof. Anders Bugge conveyed greetings from the 
Norwegian Association of Museums, and Mr. E. C. 
Chubb and Mr. A. R. Penfold those of the South 
African and Australian and New Zealand Associations. 

Sir Robert Witt, chairman of the National Art- 
Collections Fund, gave an account of the relations of 
that organization to the work of museums and ark 
galleries. * 

One of the most important features of the Con¬ 
ference was an address by the Right Hon. Earl De La 
Warr, president of the Board of Education, on 
“Museums and Education”, in which he referred to 
the great value of local museums in teaching the 
right use of leisure, and in assisting schools to 
develop the practical and realistic side of school work. 
The Board of Education is prepared to accept 
applications for grants from local education authori¬ 
ties for museum activities specially arranged fortJ?V 
benefit of school children. Museums deserve 
for all the trouble they are taking in helpings 
to-day, and encouragement towards stir 
activities in the future. j 

An address which was received by f? 
with the very greatest enthusiasm was \ 

His Excellency Don Salvador de MadarV 
of the International Museums Office, 
and World Peace”. To visit an art nc 
a Velasquez, a Watteau, or a Consta* 
mate the true character and inn^r 
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Spanish, French, and English nations. Art museums 
are of great importance in educating the emotions 
aqd m promoting a feeling of human unity. Their 
policy might be to bring out that power of man over 
matter which is opposed both to the exploitation of 
poverty and to the use of power over other men. 

speaking on “The Function of Natural History 
Museums"’, Dr. W. E. Swinton, of the British 
Museum (Natural History), referred to the great 
facilities for education in museums, but made a plea 
for the education of the adult as well as the child. 
A great deal of the so-called educational work done 
in museums is not related to their true function and 
..gsfcjte equally well be carried out by other institutions. 
The great value of natural history museums is to 
bring the visitor back to the basis of tilings. Hr. 
Swinton made a plea for simpler series of exhibits 
with fewer specimens (and preferably some that 
could be handled), and with clear explanatory labels. 

A private meeting of the Association discussed air 
raid precautions in museums, and it is understood 
that the recent Government handbook on this 
subject received some criticism. 

Among the other discussions held during the 
Conference was one initiated by Dr. John Rothen- 
stein. director of the Tate Gallery, entitled “Towards 
a Policy for Art Galleries”, and a long discussion on 
Mr. S. F. Markham’s “Report to the Carnegie 
Trustees on the Museums of the British Isles”. 


In the course of various excursions, the long 
barrows of Belas Knap and Notgrove were inspected, 
as were the Roman Villa at C’hedworth and the new 
Corinium Museum at Cirencester; also the Saxon 
Church at Deerhurst and Tewkesbury Abbey. 
Gloucester Cathedral and the Gloucester Museums 
were also visited. Garden parties were given by 
Viscount Bledisloe at Lydney Park and by Mr. 
Robert Holland-Martin at Overbury Court. 

The Conference Exhibition was one of the largest 
ever held. As well as various trade stands, it included 
a collection of photographs by the Royal Institute 
of British Architects to illustrate contemporary 
museum architecture ; examples of Cotswold crafts ; 
an extensive display of material from the Leicester 
City and County Schools Loan Department of the 
Leicester Museum ,* two new loan cases prepared by 
the Victoria and Albert Museum and three by the 
Yorkshire Federation ; and an exhibit by the Reading 
Museum of modem methods of casting. 

At the annual meeting of the Association, honorary 
membership was conferred upon the Right Hon. 
the Earl of Hare wood, M. E. Foundoukidis, Dr. E. E. 
Lowe, Mr. T. Sheppard, and Mr. William Wyndham. 
and the first diplomas under the Association’s training 
and examination scheme were presented. 

The next conference of the Association will 
be held at the Liverpool Public Museums in Julv 
1940. 


ASSOCIATION OF SHORT-CIRCUIT TESTING 

AUTHORITIES 


D URING the last ten years, owing to the increase 
in the size of electrical power generating 
stations and of the machines they employ, together 
with the greatly increased voltages used for distribu¬ 
tion, very difficult problems in switchgear technique 
and design have come to the front, which make it 
necessary to make a practical test of modem circuit- 
breakers of an unprecedented size. During an 
accidental short circuit, enormous currents may be 
generated, and if the circuit be not broken by suit¬ 
able switchgear, great damage may be done to very 
expensive cables and generators. After intensive 
research, switchgear manufacturers realized that they 
must provide themselves with testing facilities on a 
very much larger scale than was hitherto in existence, 
in order that the apparatus manufactured should 
meet the new conditions satisfactorily, performing its 
functions, to the specified ratings, to the satisfaction 
both of user and manufacturer alike. The design of 
circuit-breakers has now become a specialized science. 

The manufacturers have therefore erected high- 
power testing stations, fully provided with the most 
up-to-date equipment for the testing of circuit- 
breakers, fuses, reactors, transformers, etc. Without 
fjpeee facilities, manufacturers would have found it 
-practically impossible to comply with the demands 
imposed upon them by the rapidly changing con¬ 
ditions in the supply industry. The owners of these 
high-power short-circuit testing stations soon realized 
that their separate endeavours would be of much 
greater benefit to the industry if the results of their 
experience and research in this highly specialized 
"icld could be pooled, and this resulted in the forma- 
Jjf the Association of Short-circuit Testing 


Authorities (ASTA). It is a company limited by 
guarantee and not having a share capital. In order 
to comply with the Board of Trade requirements, 
the articles of association provide (a) that the income 
and property of the Association shall be applied solely 
to the promotion of its objects as specified in a pub¬ 
lished memorandum, and (f>) that no addition to the 
regulations contained in the articles of association can 
be made without the permission of the Board of Trade. 

We have received from the head office of the 
ASTA, 36 Kingsway, London, W-C.2, an interesting 
illustrated publication giving general information on 
the short-circuit testing and certification of electrical 
apparatus. The names of eight of the largest electrical 
companies in England, which form this Association, 
are given. Prior to the formation of ASTA, individual 
owners of short-circuit testing plants had tested and 
certified the products of some manufacturers who had 
no testing facilities of their own. Other manu¬ 
facturers held the view that there should be a national 
testing plant under the control of the National 
Physical Laboratory and a suggestion to this effect 
was made to the Home Office. The Department of 
Scientific and Industrial Research was asked to con¬ 
sider this suggestion, and, in reply to a questionnaire 
issued by the Department, the owners of short- 
circuit testing stations directed attention to the 
following points: 

(1) That there are in existence or under con¬ 
struction short-circuit testing plants of a greater 
capacity than exist in any other country in which 
switchgear is being manufactured. 

(2) That most of the manufacturers who have no 
testing plants would be satisfied if they could obtain 
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testing facilities for circuit-breakers of a maximum 
capacity of 250 million volt-amperes with a voltage 
limit of 11 kilovolts. 

(3) That if the existing testing stations could place 
the necessary facilities at the disposal of the D.S.I.R., 
this seemed to be the most economical method of 
meeting the situation. 

The Department saw the advantage from the 
national point of view of utilizing the existing 
facilities, and it has now been agreed that the ASTA 
will collectively place at the disposal of the D.S.I.K. 
facilities equivalent to one ‘test bay* a year for 
testing circuit-breakers up to the agreed limits of 
capacity and voltage, and, further, that the D.S.I.R. 
will appoint a resident officer at any test plant where 
testing is being carried out, with a view to certifica¬ 
tion of the results by the National Physical Labora¬ 
tory, These arrangements will enable the N.P.L. 
on request to undertake, supervise and certify the 


results of tests of switchgear manufactured by nor 
members of ASTA. Manufacturers wishing to have 
short-circuit tests carried out by the Association wi$h 
a view of obtaining a certificate from the N.P.L. 
should apply in the first instance to the director of the 
National Physical Laboratory, Teddington, Middlesex. 

The testing stations are at Hebbum-on-Tyne, 
Trafford Park (Manchester), Stafford, and Witton. 
Birmingham. The generators are of unusual design, 
capable of short-time rated outputs in excess of the 
normal outputs of the largest power stations, and 
mechanically constructed to withstand the stresses 
resulting from repeated short circuits. The privacy 
„ of all tests is rigidly ensured, but a reasonable number 
* of persons nominated by a client are welcome to 
witness them. Members of the Association do a 
considerable amount of research work, not only for 
manufacturers, but also in the general interests of 
the electrical industry. 


‘TIME-OF-DAY’ ELECTRIC TARIFFS 


D URING the last few years, electrical engineers 
have given much study to the development of 
tariffs for electric power which will benefit both con¬ 
sumer and producer and lead to an increased demand 
for their product. Dr. Hopkinson pointed out fifty 
years ago that a steady load could be generated 
much more cheaply than a variable load, although 
their total loads for a given time were the same. 
This follows because with a steady load you require 
less machines in reserve than you do when there are 
peaks in the ToStib-fbr which much reserve plant is 
required which is only used for a comparatively short 
time. The total annual cbsts of a supply station 
depend on the running costs and the overhead costs, 
the former usually being only about one eighth of 
the latter. Hence any saving in the capital costs of 
the reserve plant enables appreciable savings to be 
divided between producer and consumer and would 
probably attract new consumers. One way of securing 
a uniform load is by means of a ‘time-of-day’ tariff. 
The rate at which the meter registers could be con¬ 
trolled by a ripple current superimposed on the supply 
current. The ideal ease of continuous variation would 
be difficult, but if the rate at which the meter registers 
was changed at the supply station two or three times 
a day, the consumers being notified of the times of 
these changes, most of them would naturally be care¬ 
ful to keep down their consumption during the times 
when the meter was registering a high charge. This 
would increase the ‘diversity’ of the load and make 
it more uniform, thus lowering the station cost. 

At first sight, this seems unpractical and far¬ 
fetched, but as several European cities use a ‘time-of- 
day* tariff the discussion of one of these methods given 
in a paper by D. J. Bolton of the Regent Street 
Polytechnic, to the Institution of Electrical Engineers, 
on May 10, entitled "Superimposed Control Applica¬ 
tions with Special References to Tariffs and Load 
Levelling”, is worth studying. 

The following axe the details of the tariff of a 
Paris company. Consumers axe divided into groups 
according to the ‘size’ of their installation. The size 
is defined by the maximum power consumption and 


depends on the number of rooms. The charge is 2 kw. 
per day for a one-room apartment, 3 kw. per day for 
two to four rooms, 4 kw. for five to six rooms, etc. 
Consumers whose power demand is less or equal to 
this amount are supplied through a single dial meter, 
and are charged at the following rate. If the first 
‘bloek* of the amount is charged at 3d, a unit, the 
second block will be charged at ljd. per unit, an A 
the remainder at 0*54d. per unit. The size of the 
first block is dependent on the number of rooms, and 
the second block size is always half the first block 
size. Large consumers can have supplies on a two- 
part tariff consisting of a small fixed charge to cover 
lighting consumption and a running charge varying 
with the time of the day. The fixed charge depends 
on the number of rooms and ranges from 1 Is. to £2 a 
year for a one to six room flat. In addition to this 
fixed charge, all the energy passes through a special 
meter having three registrations. These are put into 
operation at appropriate times of the day by means 
of timed relays on a centralized control system. V 

A Paris company was started in 1924 at a sproiai 
rate for off-peak consumption but was changed into 
the three-rate tariff system outlined above. This 
tariff is little used in the purely domestic field, but 
there is a definite and growing utilization of it in 
the commercial field for large-scale cooking, oven 
heating and thermal storage. There would probably 
soon be a growing demand for it for domestic pur¬ 
poses, if the cost of the special metering required were 
reduced. This Paris company’s charges for the peak 
period are 2-5t£. per unit. This period lasts from 
3 until 6 p.m. during the winter months. Eor the 
‘day’ period, which lasts from 7 until T 1 a.m. anc^ 
2 until 3 p.m. in the winter months and from 2 
6 p.m. in summer, the price is 1*3<£ per unit, and 
for the night period mid'all other times it is 0*53d. 
per unit. 

Mr. Bolton oojsSludes that the function of a ‘time- 
of-day* tariff/rn Great Britain, both in the com¬ 
mercial a^aomestic field, would be to develop new 
loads np* yet reached. It should supplement rathei 
thau^supplant existing methods of charge. 
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SCIENCE NEWS A CENTURY AGO 

laying the Keel of the Great Britain 

On July 19, 1839. the keel of the Great Britain was 
laid in a dock at Bristol. This marked the begi nn i ng 
of the construction of by far the largest iron ship of 
the time. Like the Great Western , she was built for 
the Great Western Steamship Co., for work on the 
Atlantic. Her construction was due to the collabora¬ 
tion of Isambard Kingdom Brunei, Thomas Richard 
Guppy, William Patterson and Captain Christopher 
Claxton, R.N. At first it was intended to build the 
ship of wood, hut the unusual size led to the adoption 
6? iron. The largest iron vessels afloat were only of 
about 700 tons, but when completed the Great 
Britain had a displacement of 3,618 tons. She was 
289 ft. long between perpendiculars, 50J ft. wide and 
32J ft. deep. Her flat keel was made of wrought iron 
plates $ in. thick and 20 in. wide, welded into lengths 
of 50-60 ft. Her stem and stem frame were both 
wrought iron forgings. The ship had five watertight 
bulkheads. Before the ship was commenced, Ciaxton 
and Patterson made a careful study of iron for ship¬ 
building. They found that iron afforded greater 
strength, buoyancy and capacity, and that iron 
beams 2J in. thick would have the strength of 
wooden beams 2 ft. thick. The Great Britain was 
not only the largest iron ship, but the largest wrought 
iron structure for any purpose. 

Re-discovery of the Aurora Islands 

The Athenaeum, in its accounts of the papers read 
to the Royal Geographical Society on June 24, 1839, 
included references to the voyages of the Medina 
and Mary belonging to Mr. Burrows of New York, 
who on a recent expedition had re-discovered the 
Aurora Islands, which lie half way between the 
Falkland Islands and South Georgia. In its issue of 
July 20, 1839, the journal said : “A letter from our 
United States Correspondent gives us some par¬ 
ticulars of this expedition which are romantic enough 
to deserve to be recorded. It appears that some four 
years since a neighbour and friend of Mr. Burrows, a 
Capt. Johnson, after consulting with and communi¬ 
cating to him his views and intentions. Bailed from 
New York to the Antarctic Seas. Letters were 
received from Johnson when in a high latitude, and 
stm sailing south* since which no information has 
been received either from or of him. These circum¬ 
stances weighed upon the mind of Burrows, who 
thinking there was a possibility of rescuing his 
friend, resolved to follow the example of Capt. Back, 
and to proceed in search of him. Two small vessels 
were accordingly fitted out for the expedition. The 
success in the principal object has been small, 
although the hazards run were great and the labour 
most oppressive.’ 1 When beyond the Falklands ice¬ 
bergs were met with. “Subsequently Mr. Burrows, 
when exploring in his boat, was wrecked on an 
Jseberg, but he was rescued by another boat driven 
*>y accident to the spot, where for three days he and 
liis crew^had been without food. For six months he 
persevered, but without discovering any positive 
.evidence of the fate of his friend. He found, indeed, 
(dear traces of eight different wrecks, a house con* 
structed from the wrecked vessels and fitted up as a 
winter residence; several graves were near it, and 
fone body not interred. What a history ‘in little* is 
hi this last fact.” 


A Uranian Society 

lx July 1839, a preliminary meeting was held m 
the Meteorological Society’s rooms, Bartlett’s Build¬ 
ings, Holbom, for the purpose of founding a society 
for the advancement of astronomical science. The 
society was to be called “The Uranian Society”. 
According to the Mechanic and Chemist , Mr. W. H. 
White, F.R.S., the senior secretary of the Astrono¬ 
mical Society, presided at the meeting. Various 
resolutions were passed relating to membership, 
subscriptions, committee and officers, and it was 
agreed “that the anniversary of this society be held 
on the 22nd of March, that being the birthday of 
the immortal Laplace”. 

Sepulchral Urn 

The Gentleman's Magazine for July 1839 contains 
the following information: “A curious discovery 
has recently been made on the ridge of hill which 
divides the Vale of Ovoca from the Vale of Redcross 
near Kilbride, County of Wicklow. The ridge of the 
hill affords many remains of remote antiquity, some 
are blocks of stone 15 ft. in length, laid parallel to 
each other, resembling burying places made for men 
of gigantic stature. A farmer was raising stones in a 
wild and solitary' part of the mountains to fill up 
gaps; about two feet below the surface he turned 
up a flag, under which was a stone coffin, containing 
an urn in an inverted position, under which were 
two small bones laid parallel to each other. The 
coffin, consisting of six flags, was eighteen inches long, 
the sides were seven inches high, and ten broad, put 
together with neatness, the comers rectangular and 
the sides perpendicular ; the inside perfectly clean 
and free from dust or mould. The um was four 
inches deep, swelling in the middle, and contracting 
at both ends.” 


UNIVERSITY EVENTS 

Aberdeen. —At the graduation ceremony held on 
July 6, the honorary degree of LL.D. was conferred 
on Prof. C. L, Burt, professor of psychology in the 
University of London, and on Prof. A. Low, professor 
of anatomy in the University of Aberdeen from 1925 
until 1938. 

The degree of D.So. was conferred on Dr. J. 
Farquharson, for a thesis entitled “Magnetism and 
Polymerisation” ; L. C. Snook, for a thesis entitled 
‘"The Effect of Diet on Ketonemia and Pregnancy 
Disease in Breeding Ewes” ; and on H. Waring, for 
a thesis entitled “The Relation of the Pituitary 
Gland to the Chromatic Function of Fishes” {in 
absentia ). 

St. Andrews. —The degree of M.A. ad eundem 
gradum has been conferred on Dr. E. Finlay Freund- 
lich, Napier lecturer in astronomy. The degree of 
D.Sc. has been awarded to Dr. J, D. Robertson for 
a thesis entitled “The Nature and Movements of 
Interstitial Fluids and Aqueous Humour”. 

Dr, F. L. Amot, whose work on ionization in 
gases has been approved for the degree of Se.D. by 
the University of Cambridge, has resigned his post 
as lecturer in natural philosophy in the United 
College, having been appointed to a lectureship in 
bis old University of Sydney, New South Wales. 
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APPOINTMENTS VACANT 

Applications are Invited for the following appointment-*, on or 
before the dates mentioned: 

Graduate Lecturer in Engineering at Lincoln Technical College 
—Director of Education, City Education Office, Lindum Hoad, 
Lincoln (July 19). 

Lecturer in Chemistry (Organic) at King’s College, Newcastle- 
upon-Tyne—Registrar (July 19). 

Teacher op Mining Subjects at Leigh Municipal College—Director 
of Education, Education Department, Town Hall, Leigh, Lancs 
(July 20). 

Dietitian at the Middlesex Hospital, W.l—Secretary-Superin¬ 
tendent (July 22). 

ASSISTANT TECHNICAL Advisers in the Engineering Branch of the 
Air Raid Precautions Department—Establishment Officer, Home 
Office, Whitehall, S.W.l (quoting Technical Adviser) (July 22). 

Lecturer in Mechanical Engineering —Secretary, Robert 
Gordon’s Technical College, Aberdeen (July 22). 

Assistant HI (Engineer) at the Fuel Research Station, East 
Greenwich—Establishment Officer, Department of Scientific and 
Industrial Research, 16 Old Queen Street, S.W.l (quoting J. 39/9) 
(July 24). 

op the Chemistry Department in the Municipal Technical 
College, Bolton—Director of Education, Education Offices, Nelson 
Square, Bolton (July 24). 

Assistant Lecturer in Electrical Engineering at York 
Technical Institute—Secretary for Education, Education Offices, 
York (July 24). 

Two Assistant Marketing Officers —Secretary, Ministry of 
Agriculture and Fisheries, 10 Whitehall Place, S.W.l (July 24). 

Lecturer in Physiology— Secretary, King’s College, Strand, 
W.OJ2 (July 25). 

Assistant Master to teach Physios— Headmaster, Royal Nava 
College, Dartmouth (July 25). 

Lecturer in Metallurgy and Chemistry in the Technica 
College, Coventry—Director of Education, Council House, Coventry 
(July 26). 

Chemists and Assistants HI In the Royal Ordnance Factories— 
Under-Secretary of State (C. 5), War Office, S.W.l (quoting Appta. 166) 
(July 27). 

Cartographers (Une&tabliahed) in the Hydrographic Department 
of the Admiralty—Secretary, Civil Service Commission, Burlington 
Gardens, W.l (July 27). 

Lecturer in Engineering at the Cape Technical College, Cape 
Town—J. A. Ewing and Co. (London), Ltd., 73-74 Cbisweu Street, 
E.C.l (July 28). 

Public Analyst and Government Bacteriologist In the Isle of 
Man—Government Secretary, Government Office, Isle of Man (August 

Temporary Assistants Grade IH (Male) In the Meteorological 
Office—Under-Secretary of State, S.2.B. (Met.), Air Ministry, Adastral 
House, Kings way, W.C.2 (August 14). 

Principal Agricultural Officer in the Federated Shan States, 
Burma—High Commissioner fbr India. General Department, India 
House, Aldwych, W.0.2 (quoting Appointment 5/153B) (August 14). 

Assistant Lecturer in Engineering —Registrar, University, 
Manchester 18 (August 14), 

Lecturer in Natural Philosophy in the United College, St. 
Andrews—Secretary, University, Bt. Andrews (August 15). 

Senior Lecturer in Bantu Studies at Rhodes University College, 
Grahamstown—Secretary, Office of the High Commissioner for South 
.Africa, Trafalgar Square, W.C.2 (August 17). 

Assistant Mistress to teach Physics—P rincipal, Ladles’ College, 
Cheltenham. 

Assistant engineer, for the Drainage and Irrigation Department, 
Malaya—Crown Agents for the Colonies, 4 Millbank, S.W.l (quoting 
M/5765). 

Mechanical and Automobile Engineers in the Royal Army 
Ordnance Corps—Under-Secretary of State (A.G. 9), War Office, 
S.W.l. 

Technical Officers and Assistants U and in at various Royal 
Air Foroe Stations—Under-Secretary of State, Air Ministry (y.2. 
A/B. 8019), Berkeley Square House, Berkeley Square, W.l. 

Civilian Education Officers, Grade HI, In the Royal Air Force 
Educational Service—Under-Secretary of State, Air Ministry (E.S.l) 
(&. and M.), Adastral House, Kings way, W.C.2. 


REPORTS AND OTHER 
PUBLICATIONS 

(not vtdxwUd in the monthly Book t Supplement) 

Great Britain and Ireland 

Hull Museum PuhHcattons. No. 202! The Old Dutch Whalers. 
By Thomas Sheppard, Pp. 20. Ho. 203; Viking and other Belies at 
Crayke, Yorkshire. By Thomas Sheppard. Pp. 12+6 plates. No. 
204; Prehistoric East Yorkshire, Bariy Valentines, and Record of 
Additions. Edited by Thomas Sheppard. Pp. 42 (Hull: Hull 
Museum.) 1266 

Royal Botanic Gardens, How. Bulletin of MisceHancous Informa¬ 
tion, 1938. Pp. tv+549+5 plate*. (London: HAL Stationery Office.) 
12#, Bd, net. [276 
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North of Scotland College of Agricultmc. Guide to Experiment 
and Demonstration Plots at Craibstone, 1939. Pp. xii+65. (Aberdeen * 
North of Scotland College of Agriculture.) [270 


Other Countries 

Proceedings of the U.S. National Museum. Vol. SO, No, 3052. 
Species of the Foramlniferal Family Camerinidae In the Tertiary and 
Cretaceous of Mexico. By R. Wright Barker. Pp. 306-330 + plates 
11-22. (Washington, D.C.: Government Printing Office.) [206 

The South African Journal of Science. VoL 35 : Being the Report 
of the South African Association for the Advancement of Science, 
1938, Pietermaritzburg. Pp. xx+514. (Johannesburg : South African 
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SCHOOL BIOLOGY 

TN Great Britain and in other countries the 
* present century, and particularly the last 
twenty years, have seen great efforts made to 
improve the school curriculum. It is true that 
these efforts have been largely experimental, and 
it cannot be said that they have produced that 
balanced course which would meet with general, 
even if not universal, approval. That is partly 
due to the difficulty of viewing with detachment 
the traditional courses through which we ourselves 
have passed, and partly to the endeavour to create 
new courses by interpolation of new subjects 
without due regard to the unity of the educational 
scheme as a whole. 

Yet behind these efforts there are apparent 
ideals which in the end may greatly modify 
education in schools of all degrees. One affects the 
pupil as an individual, for the clear trend of 
modem education is to lay more stress upon the 
personality, whioh must be developed through its 
*^wn response and through the encouragement of 
initiative. The biological truth that it is not so 
much the impression from without, but the 
response of the organism from within which counts 
in development, appears to be a sound foundation 
for educational method. 

The second ideal has been forced to the front by 
the antagonisms which have become so insistent 
within the nations themselves, and it affects the 
pupil not as an individual but as a member of 
society. It asks for knowledgeable citizens, able 
to see and think for themselves, to balance opposing 
points of view and to make their own decisions, 
self-confident enough in their own judgment to 
be independent. It implies that the schools must 
plan their courses deliberately to contribute to 
the foundation of sound citizenship. 


AND CITIZENSHIP 

These thoughts were evidently in the minds of 
speakers taking part in the educational discussions 
which had a prominent place in the Ninth Imperial 
Social Hygiene Congress held in London last week. 
There the emphasis was laid upon the subject of 
biology, and while this is but one of the arts and 
sciences which must contribute to the develop¬ 
ment of youth, it embraces interests and methods 
which offer advantages of their own. Particularly 
it presents an easy and natural gradient to human 
affairs, from the discussion of the common pro¬ 
perties of all living things and their inter-relations 
to the dependence of man upon common plants 
and animals, and so to his general relation to his 
environment. But part of the environment of man 
is man himself, and so a logioal scheme of bio¬ 
logical studies must in the end include not only 
aspects of human physiology but also a wider 
human biology, objective studies of human popu¬ 
lations, human relationships, racial significances or 
perhaps insignificances, and the like. 

A new and forcible argument for the universal 
teaching of biology in schools was advanced by 
Prof. James Ritchie in an address upon the 
“Supply and Training of Teachers in Biology”. 
Sir Richard Gregory and others have in the pages 
of Nature and elsewhere directed attention to fixe 
difficulties which have arisen between the nations 
because of the inordinate progress of scientific 
knowledge and invention in recent years, and the 
failure of mankind to assimilate these advances 
and weld them into a social and moral unity. Prof. 
Ritchie suggested that the failure is partly due to 
the exclusiveness of science, and that the remedy 
lies in the creation of a national appreciation of 
the social and moral implications of scientific 
knowledge. So soon as biological knowledge, and 
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that embraces knowledge of human relations, 
becomes a common heritage of every child in the 
country, the nation would be conditioned for 
that blending of knowledge and moral sense 
which has lagged behind in this age of scientific 
progress. 

If that prognosis be accurate, the introduction 
of biological teaching into all schools, under 
graded schemes covering the school life of a pupil, 
becomes a matter of national importance. Distinct 
progress has been made in Great Britain since the 
Zoology Organization Committee of the British 
Association reported in 1921 that “it is a common 
fact that in England alone, among civilized 
countries, a boy and girl can reach the age of 
18 or 19 years and leave school without having 
received any school instruction in animal physiol¬ 
ogy or the natural history of animals”. At 
that time, many lands abroad had already estab¬ 
lished graded courses in biology which were shared 
in, not by a few scholars passing on to a specialized 
course in science in the universities, but by all 
pupils without exception.^ Some of the lee-way 
has been made up in Great Britain, particularly 
in England and Wales, though Scotland still seems 
to lag behind; but much has to be done before 
biology can be looked upon as a school subjeot 
universally adopted. 

Yet if the subject holds in its interests and 
content the values that have been claimed for it, 
its introduction and prosecution in the proper 
spirit in schools is a matter of national import, 
which may have beneficial repercussions towards 
the amelioration of social relations within the 
nation and between nations. Several speakers in 
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the course of the discussions at the Social Hygiene 
Congress pointed out that upon the universities 
lies a heavy responsibility in this respect, that 
they undertake the training of the majority of the 
men and women who as teachers are to become 
the disseminators of biological knowledge through¬ 
out the nation; and it was suggested that, with 
a few exceptions, they have failed to live up to 
their responsibilities. University courses, particu¬ 
larly in zoology, are not adapted to give the 
student who is to become a teacher that contact 
with a nim als in their relations to environment 
and to each other which must form a groundwork 
in school teaching. 

Furthermore, the universities have uncon¬ 
sciously done an ill-turn to the service of biology 
as a national asset by favouring research at the 
expense of school teaching , the best men are 
usually guided into the paths of scientific investi¬ 
gation, and second raters are often looked upon as 
good enough for the services of scientific education 
and the investigations it so badly needs. Yet if 
there is any situation that requires re-examination 
in the nations to-day, it is the chasm between 
scientific progress and the knowledge and spirit to 
use that progress solely for the benefit of mankind. 
No certain method of bridging this gap is evident 
But any reasonable suggestion is worthy of trial, 
and if, as has been suggested, the national teaching 
of biology is likely to create a scientific attitude of 
mind such that appreciation of the social and 
moral implications of science becomes second 
nature, then the best men and women are not too 
good for a task upon which may depend the 
ultimate progress of humanity. 


ANALYTICAL ASTROPHYSICS 


An Introduction to the Study of Stellar Struc¬ 
ture 

By S. Chandrasekhar. (Astrophysical Monographs 
sponsored by The Astrophysical Journal,) Pp. 
ix+609. (Chicago : University of Chicago Press; 
London: Cambridge University Press, 1939.) 
50$, net, 

T^DDXNGTGbTS ‘Tntemai Constitution of the 
Stars” was pubfishod in 1926 and gives what 
as dashes! account of his own 
^ gjsneraL state of the theory 


at that rime. Since then, a tremendous amount 
of work has appeared. Much of it has to do with 
the construction of stellar models with different 
equations of state applying in different zones. 
Other parts deal with the effects of varying 
chemical composition, with pulsation and tidal and 
rotational distortion of stars, and with the precise 
relations between the interior and the atmosphere 
of a star. The striking feature of all this work is 
that so much can ho done without assuming any 
particular mechanism of stellar energy-generation. 
Only such very comprehensive assumptions are 
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made about the distribution and behaviour of the 
^energy sources that we may expect future know¬ 
ledge of their mechanism to lead mainly to 
more detailed results within the framework of the 
existing general theory. 

The work does actually appear at the present 
time to be entering upon the new phase in which 
known physical laws of energy generation will be 
employed. For nearly ten years, it has been 
generally believed that the main source of stellar 
^energy is nuclear transmutation. But only in the 
last year or two have sufficient laboratory data 
on nuclear reactions accumulated to facilitate 
the quantitative study of its mode of operation ; 
and only this year has Bethe been able to 
give the first general survey of the possibilities 
which is fairly free from hypothetical steps. 
Incidentally, it is also likely that the theoretical 
details of the absorption of radiation in stars 
soon acquire a more trustworthy physical 
basis. 

The time is therefore opportune for the publica¬ 
tion of an authoritative survey of the general 
theory of stellar structure. Indeed, there seems to 
be a demand for two rather different expositions, 
designed for readers with different requirements. 
Astrophysicists in general would doubtless wel¬ 
come, before the subject fully enters its new phase, 
an expert summary of the main results achieved 
since the appearance of the “Internal Constitution 
of the Stars”. This is not the book which has 
been written by Dr. Chandrasekhar. But such a 
book would apparently he more in keeping with 
the avowed aims of the present series of mono¬ 
graphs, and one hopes that the editors may yet 
supply this need. On the other hand, the develop¬ 
ments which we anticipate during the next few 
years will almost certainly engage the attention 
of research workers whose training has been in pure 
physics. They will require an accessible and 
authoritative account of the astrophysical setting 
of their work, and they will find their need to a 
very great extent met by Dr. Chandrasekhar’s 
book. 

The scope of this book is deliberately restricted 
to the most fundamental aspects of the theory. 
It constitutes in fact a oourageous attempt to 
reduce a branch of astrophysics to analytical or 
'rational’ form after the manner of classical 
mathematical physics. The spirit which inspires 
* it is revealed in the author’s remark that “the 
logical rigor and beauty of Carath6odory’s theory 
[of thermodynamics] may be regarded as an ex¬ 
ample of the standard of perfection which should 
be demanded eventually of any physical theory, 
including the theory of stellar structure”. So it is 
not surprising to find the first ‘astrophysical’ 
chapter headed ‘ Integral Theorems on the Equili¬ 


brium of a Star” and giving a series of elegant 
inequalities involving the central and mean values 
of the temperature, pressure, and density in stellar 
configurations about which the fewest possible 
assumptions are made. The next astrophysical 
chapter is on gaseous stars and may roughly be 
described as an up-to-date version of the theory 
initiated by Eddington. This is followed by a full 
account of the bearing of the chemical composition 
of stars on the general theory, discovered by 
Eddington and Stromgren, and of its application 
by the latter to the interpretation of the Hertz- 
sprung-Russell diagram, and describes methods 
which are certain to play an essential part in 
future developments. The next chapter regards 
the subject from a fresh point of view ; the outer 
envelope of a star may be studied under simplified 
assumptions, and Dr. Chandrasekhar shows how 
this study leads to significant conclusions about 
the central condensation of stars and also yields 
partially independent checks on the preceding 
work. Subsequent chapters deal with theoretical 
stellar models in which various general assumptions 
are made concerning energy generation, or in 
which the matter may be wholly or partially 
degenerate, and describe the application of the 
latter to the theory of white dwarf stars. The 
closing chapter forms an introduction to the theory 
of energy generation by nuclear transmutation, in 
which no attempt is made to maintain the rigorous 
treatment hitherto employed. Many of the 
methods and results in these chapters are new, 
as are many of the extremely useful tables which 
give both astrophysical results and auxiliary com¬ 
putational material. 

These chapters oocupy, however, barely half the 
book. Others are devoted to physical principles, 
general thermodynamics, radiation theory, and 
quantum statistics. While each is a masterly 
account of the topic reviewed, it is probably true 
that the bulk of the material contained in them is 
nowadays part of the general equipment of the 
type of reader most likely to benefit by the rest 
of the book. There is also a chapter of a hundred 
pages on “Polytropic and Isothermal Gas Spheres” 
which is effectively a pure mathematical tract 
on Emden’s differential equation, and might 
preferably have appeared separately in that 
form. 

The material is throughout presented with 
enviable crispness and clarity of expression. The 
work will undoubtedly become an indispensable 
handbook for future researchers in this field. 
Nevertheless, one is compelled to think that they 
would find its size, and incidentally its price, more 
acceptable had the non-astrophysical portions been 
drastically reduced. 

W. H. MoCbba. 
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THE FUNCTION OF EDUCATION IN DEMOCRACY 


Educating for Democracy 
Planned and edited by J. I. Coben and R. M. W. 
Travers. Pp. xxx+458. (London • Macmillan 
and Co., Ltd., 1939.) 10$. 6d. net. 

HE challenge to democracy at the present 
time derives part of its strength from the 
way in which education has been made to serve 
the purposes of the Fascist State. Those who believe 
in democracy have, however, been slow to realize 
that education for democracy is something quite 
different from education for Fascism, though an 
admirable pamphlet on “Bias in Education” 
issued last year by the Association for Education 
in Citizenship indicates that the danger of the 
tendency for education to become little more than 
a means of adjusting the individual to certain 
restraints on his or her liberty is already realized 
in some quarters. The present book is an admirable 
attempt to state the function of education in 
English democracy, and the participation of twenty- 
three authors has in no way prevented the presenta¬ 
tion of a consistent and convincing exposition of 
the possibilities of deliberately planning our 
educational system to serve the purposes of 
democracy on a factual rather than a political 
basis. 

The several esRays vary considerably in scale 
and scope. Together they give a very comprehen¬ 
sive picture of the possibilities and they are char¬ 
acterized by a remarkable unity of thought. 
Scientific workers will welcome the expression 
given to the importance of bringing our education 
into vital relations with the deeper and more 
significant movements in our national life, of which 
probably the most significant is the modem 


transformation of industry under the influence of 
science Sir Percy Nunn emphasizes the import¬ 
ance of the general outlook of the Bchool and the 
spirit which dominates its activities, and of laying 
greater stress to-day on the intrinsic value of 
man’s creative powers. It should he an essential 
function of the school to awaken and develop the * 
special gifts and talents which in time will enrioh 
the commimity with their fruits. 

A dominant theme in this symposium is the 
necessity of considering the school as an organ of 
the community and not a self-contained world. 
Scientific workers will find in the volume not only 
a lucid statement of the functions and contribution 
of education from the nursery school to the uni¬ 
versity, but also stimulating and suggestive com¬ 
ments on important problems such as the functions 
of the universities and of the technical colleges, 
freedom of teaching and limitation of entry to the 
universities, recruitment for the professions, the 
elimination of bias in adult education, the place 
of science in modem education, the significance of 
the social sciences, the opportunities in industrial 
psychology and vocational guidance and selection. , 
Sir Philip Hartog contributes a discussion of the 
place of examinations in the social system and 
Prof. K. Mannheim an analysis of the sociological 
approach to education and the function of group 
analysis in helping the individual to make his 
adjustments. 

Few will put down this book without being 
convinced that democracy can only fail to 
meet the challenge of Fascism to-day not by 
inherent weakness but by sheer neglect of the 
possibilities that lie in its hand. R B. \ 



BEDFORD COLLEGE, LONDON 


A History of Bedford College for Women, 

1849-1937 

By Dr, Margaret J. Tuke. Pp. xvi+364+12 plates. 
(London, New York and Toronto : Oxford Uni¬ 
versity Press, 1939.) 10a. 6d. net. 


nPHERE were several reasons why the history 
* of Bedford College should he written, and 
every reason why Dame Margaret Take, who took 
chief responsibility for guiding its destinies 
i# perk>& of tweflr^thxee years, should have 

includes a great 
tie information 



of past and present members of the College. But 
with an admirable sense of proportion, she tells 
the story so as to bring out, not only the part 
which the College has played in the advancement 
of the higher education of women, but also the 
striking and often amusing changes in the social*' 
background and setting of the College, during the 
long stretch of years since 1849, the date of its 
foundation. 

Opened in that year at a house in Bedford 
Square, London, the College was at first really little 
other than a school for young ladies of the place and 
period. Gradually it began to assume something 
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more nearly approaching the status of a college, 
j^nd in 1874 moved to more suitable and dignified 
premises in York Place, Portman Square. Four 
years later, the University of London, then an 
examining body, threw open its doors to women 
candidates, and Bedford College, as it was and is 
still called, naturally availed itself of the oppor¬ 
tunity thus provided. Good work continued to 
be done in adverse oircumstanoes, the buildings 
being crowded and ill-adapted for their purpose. 
There were, we are told, no proper lecture theatres, 
there was only an apology for a laboratory situated 
in a basement, and adjoining a small gymnasium 
which was the sole provision for physical exercise. 
There was not adequate room for meals, and the 
library was rudimentary. 

These details are worth recalling, because a 
comparison with the fine buildings occupied by 
the College in Regent’s Park since 1913 suggests a 
singularly apt illustration of the enormous strides 
made by the cause of women’s education; and 
Bedford College enjoys the distinction of having, 
so to speak, seen the whole thing through. It 
became a school of the University in 1900, and 
was granted a Royal Charter in 1907. Naturally, 
there had existed during the more strenuous period 
a desire to become affiliated to one of the great 
and long established colleges, especially as the 


expenses of adequate equipment for work on the 
science side would thus have been avoided or 
minimized. But the party which believed in a 
great and complete university institution, run by 
women for women, prevailed, with the results 
which we now see. 

From the first, the services of men were sought 
and obtained for help which men can generally 
best give. In their time, for example, the names 
of F. W. Newman, Mark Pattison, Erasmus Dar¬ 
win and Arthur Acland were associated with the 
College, which is under a lasting obligation to the 
last-mentioned for his work in setting the finances 
of the College in good order. 

But having said so much for the men who have 
been associated with the College, we must end by 
saying that had it not been for certain outstanding 
women there could have been no Bedford College as 
we know it. Mrs. Reid, the founder and benefactor, 
“Eleanor Smith of Oxford” (sister of H. J. Smith, 
the distinguished mathematician), Miss E. Pen¬ 
rose, the lady on whom the title of principal of 
the College was first conferred, Miss Hurlbatt who 
succeeded her and carried on until the appoint¬ 
ment, in 1906, of Miss Tuke, in whose time the 
mighty changes indicated above have mostly 
taken place—these are the persons who really 
made Bedford College what it is. 


NEURO-PHYSIOLOGY 


Physiology of the Nervous System 
By Prof, J. F. Fulton. (Oxford Medical Publica¬ 
tions.) Pp. xv-f-675. (London, New York and 
Toronto : Oxford University Press, 1938.) 25s. 

net. 

I N recent years, considerable attention has been 
paid to neuro-physiology, and marked advances 
have taken place in our knowledge of the sub¬ 
ject. As so few monographs have been available, 
Prof. J. F. Fulton’s book “Physiology of the 
Nervous System”, which he describes as an ex¬ 
position of the experimental approach to the 
subject, is of special interest. 

In this monograph, Prof. Fulton has emphasized 
two concepts. The first is the evolutionary prin¬ 
ciple of levels of function which implies that head- 
ward segments of the brain have become dominant 
over caudal, and that when higher parts are 
removed many activities of lower segments are, 
after a time, released. The second relates to the 
extensive interaction normally occurring between 
somatic and autonomic reflexes. 

The historical notes which are placed at the 


head of each chapter are of interest, and the 
author may be congratulated on the manner in 
which he has drawn the threads together. In 
some instances, the account demonstrates how the 
subject came to be developed. For example, it is 
pointed out in reference to postural reflexes that 
“Sherrington had been using the decerebrate 
preparation to study individual reflexes and the 
underlying mechanism of reflex transmission within 
the nervous system. After Magnus had left Liver¬ 
pool, Sherrington and Magnus independently noted 
the effects of rotation of the head on the posture 
of a decerebrate cat. When Sherrington learned 
that Magnus had seen the reaction, he urged him 
to pursue it and stated that the observation would 
be his to elucidate.” That Magnus carried out these 
observations with great success is now a matter of 
history. 

Prof. Fulton has succeeded in giving an admir¬ 
able account of the functions of the central nervous 
system in relation to somatic reflexes. It is 
regrettable, however, that the author has not been 
able to pause and give more attention to the 
question of chemical transmission of the nerve 
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impulse at the synapse- It must be pointed out 
that those originally responsible for the hypo¬ 
thesis have never applied it to the central nervous 
system. The experiments which are quoted as 
conclusive evidence against chemical transmission 
in the sympathetic ganglion, namely, that the 
liberation of acetylcholine has no relation to dis¬ 
charge of impulses, have been repeated since the 
publication of this book, and have not been 
confirmed. 

It is scarcely possible, in view of the evidence in 
support of chemical transmission in the ganglion, 
to dismiss the hypothesis with the statement “that 
the humoral concept of central transmission has 
served its purpose”. It may be recalled that only 
a few years ago the postulates of Keith Lucas, 
which are now stated to harmonize in a striking 
manner with the new concept, were also supposed 
to have served their purpose. 

The treatment of the autonomic nervous system 
is open to criticism. Important investigations have 
been omitted and the chapter as a whole lacks 
balance and body. It is difficult to understand 
why Prof, Fulton has attempted a new definition 
of the autonomic nervous system. Langley's 
original definition of the autonomic system, “The 
nerve cells and nerve fibres, by means of which 
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efferent impulses pass to tissues other than multi- 
nuclear striated muscle”, was clear and satis 
factory. It should be emphasized that reflex 
responses involving involuntary tissues may be 
elicited in response to stimulation of a somatic or 
a visceral afferent nerve. Furthermore, somatic 
reflexes may be obtained on stimulation of visceral 
afferent nerves. It is not necessary to extend the 
concept of the autonomic system to include visceral 
afferent fibres. 

An excellent account is given of the recent wor^, 
on the cortex, and Prof. Fulton is undoubtedly 
right m emphasizing “the co-existence of autonomic 
and of somatic representation which makes possible 
simultaneous and appropriate adjustments in the 
outflow of both autonomic and somatic systems”. 

There is no doubt that Prof. Fulton has 
succeeded in carrying out a difficult task with 
distinction. He has given an excellent summary 
of the experimental investigations carried out in 
recent years, and his book will undoubtedly 
stimulate further work. The bibliography is a 
remarkable achievement: it includes 1361 
references to anatomical and physiological papers. 
This section of the book will be of great value to 
senior students and research workers. The mono¬ 
graph is an important contribution to the subject. 


NITROGEN FIXATION AND NUTRITION 


Cattle Fodder and Human Nutrition 
With Special Reference to Biological Nitrogen 
Fixation. By Prof. Arfcturi I. Yirtanen. Pp. 
vi+108+8 plates. (Cambridge: At the Uni¬ 
versity Press, 1938.) 7a. 6 d. net. 


HTHE process of nitrogen fixation is at once one 
^ of the most intriguing and elusive of the 
unsolved problems of microbiology. It is apparently 
brought about only by the living cells of certain 
bacteria and algae, and the immediate products 
of nitrogen fixation are in consequence mixed with 
those of protein degradation whose presence is 
inevitable in an active cell. This fact has made 


it very difficult to determine which nitrogen com¬ 
pounds, found in the cells or in their surroundings, 
are to be regarded as the early products of fixation. 

The important contributions that Prof. Virtanen 
has made to the theory of nitrogen fixation arose 
from his discovery that the nodules of certain 
legumes often secrete combined nitrogen into the 
root surroundings, and that this nitrogen is almost 


f hi the form of Z-aspartic acid and to a smaller 
jtafc of fralanine* He argues that the products 
^l^^^je^adaMon should consist of a variety 


of amino-acids and consequently cannot account 
for the aspartic acid, which he claims is a primary 
product of nitrogen fixation. It may be said here 
that, while this contention is very reasonable, it 
has not been proved that the products of fixation 
have remained unaltered in passing from the 
bacteria, through the nodule tissue, to the exteriofc^ 
Prof. Virtanen supposes the bacteria to produce 
hydxoxylamine, which is not detected since it 
reacts at once with oxalacetio acid (found in pea 
sap) to form an oxime which is then reduced to 
aspartic acid. In support of his theory, Virtanen 
has been able to obtain a fixation of nitrogen by 
crushed nodules supplied with oxalacetio acid. 
But we are still in complete ignorance as to how 
the nitrogen is caused to combine, or as to whether 
hydroxylamine is in fact the first-formed product. 

The nature of the process by which nitrogen! 
compounds are secreted from legume nodules is 
in itself a remarkably interesting problem. Prof. 
Virtanen seems to have established the existence 
of such a process and of the uptake of the secreted 
compounds by other plants if grown in association 
with a legume. But attempts to oonfirm his results 
have sometimes succeeded and sometimes not, and 
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* one feels that there are factors controlling the 
secretion process that have not yet been detected. 
V The book under review comprises four lectures 
given in England during the autumn of 1937. In 
the first two of these the author gives an excellent 
and very clear exposition of his experiments on 
the secretion of nitrogen compounds by legumes 
and of his resulting theory of nitrogen fixation. 
The third lecture deals with the supposed lack of 
vitamins in the diet of the Finns. The conclusions 
to be drawn from the analyses quoted depend on 
--the minimal requirements of average human 
beings for each vitamin, a point concerning which 


authorities are not well agreed. The fourth lecture 
describes the now well-known A.I.V. process of 
ensilage, which was developed by the author, who 
urges that with its help, protein-rich legume fodder 
can be preserved with its content of vitamins for 
winter feed, thus improving the vitamin content 
of winter milk, to the great benefit of the populace. 

The book concludes with a general survey in 
which the reader is very nearly convinced that the 
work on investigating nodule secretions on one 
hand, and the development of the A.I.V. silage 
process on the other, formed in themselves an 
example of “associated growth”. H. 6. T. 


A STUDY OF DEWPONDS 


Dewponds in Fable and Fact 

By Alfred J. Pugsley. Pp. x + 62 -f 8 plates, 

(London: Country Life , Ltd., 1939.) 3s. 6d. net. 

R. PUGSLEY describes his little book as 
“mainly another nail in the coffin of an 
already dead idea”. He goes on to say, however, that 
“the body won’t lie down”, which is true enough. 

The originator of the belief that certain upland 
ponds are maintained in times of drought by 
direct condensation -from the atmosphere appears 
*to have been Gilbert White of Selbome. Letter 
XXIX in “The Natural History of Selbome” sets 
out the theory in detail. This simple and, at first 
sight, attractive idea gained ready acceptance. It 
has been demolished scientifically on various 
occasions; but the writings of the demolishes 
have never enjoyed a publicity comparable with 
the writings of Gilbert White. Mr. Pugsley’s book 
contains an adequate summary of the literature, 
and like other competent investigators he has 
reached the conclusion that the behaviour of the 
so-called dewponds is accounted for by the 
ordinary agencies of rainfall and evaporation. 
In describing the ‘dew* pond idea as “one of the 
biggest pseudo-scientific swindles that has ever 
been foisted on unthinking readers of popular 
periodicals by writers who have not troubled to 
examine the facts themselves”, he can scarcely he 
accused of over-emphasis. 

The word ‘dewpond’ is, it appears, of relatively 
recent origin, the earliest reference to the term 
i^being in a pamphlet by Rev. H. P. Slade published 
in 1877. The title-page of Slade’s pamphlet, 
reproduced by Mr. Pugsley, might lead one to 
suppose that it was a blatant and valueless ex¬ 
position of the old dewpond hypothesis. It was, 
on the contrary, a very thorough study of the 
factors involved in the maintenance of a pond 
on the north-east Berkshire Downs, based on 


accurate observations of rainfall, water-level and 
consumption by animals. As Slade’s work is now 
almost forgotten, it is of interest to recall that it 
was noticed and warmly praised by G. J. Symons 
in his “British Rainfall”, Mr. Pugsley also pays 
tribute to the work of E. A. Martin, who seems to 
have been the first to demonstrate the fact that 
the surface temperature of the water in a so-called 
dewpond scarcely ever falls below the dew-point 
of the air above it. 

Although, in face of the evidence summarized 
so clearly by the author, the traditional ideas 
about dewponds must be thrown overboard, 
there is no doubt at all that they served, and 
continue to serve, a most useful purpose in areas 
where surface water supplies are difficult to get. 
Their construction calls for great skill acquired 
by long experience, for it must be remembered 
that the materials naturally available in these 
areas do not readily lend themselves to durable 
water-tight construction, and the power to retain 
water indefinitely is the essence of the contract. 
It is a mistake to suppose, however, that there is 
anything secret or mysterious about the mode of 
construction. Mr. Pugsley details quite a number 
of methods. Another myth exploded in the book 
is that many of the ponds date from neolithic 
times. He points out that the cleaning process which 
must be carried out at fairly frequent intervals 
necessarily involves the removal of some of the 
puddled material from the bottom of the pond. He 
estimates, therefore, that such a pond would not 
last more than 100-150 years, unless entirely remade. 

The book contains some pleasing photographs 
of typical dewponds and it may be cordially 
recommended to those who desire, at trifling cost 
to themselves, to have at hand a means of clari¬ 
fying the ideas of their unscientific friends on the 
subject of dewponds. E. G. B. 
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THE MCDONALD OBSERVATORY, FORT DAVIS, TEXAS J 

By Prof. Otto Struve 


O N May 5, the president-elect of the Univer¬ 
sity of Texas, Dr H P Rainey, formally 
dedicated the McDonald Observatory and declared 
it open for research “as an enduring symbol of 
the insatiable desire 
of man to discover 
the secrets of the 
universe and as a 
symbol of the free¬ 
dom of man's mind 
to explore the 
boundless areas of 
truth without any 
restrictions whatso¬ 
ever”. 

The new observa¬ 
tory is located in 
the Davis Moun¬ 
tains of western 
Texas, at an alti¬ 
tude of 6,825 ft. 
above sea-level. The 
principal instru¬ 
ment is an 82-inch 
reflector completely 
designed and built 
by tiie Warner and 
Swasey Company of 
Cleveland, Ohio. 

The disk for the 
mirror—of Pyrex 
glass—was cast by 
the Coming Glass 
Works on Decem¬ 
ber 31, 1933, and 
was ground and 
figured by Mr. 
a A. R, Lundin, 
optical expert of the 

Warner and Swasey Company. Dx. J. S. Plaskett, 
director emeritus of the Dominion Astrophysics! 
Observatory at Victoria, B.C., acted as scientific 
consultant for the Company and performed the 
laborious optical tests in the shop, before the mirror 
was installed in its cell on Mount Locke. The 
folk*wing is quoted from Dr. Plaakett’s address 
given at the dedication: 

“The 82-jnah mirror was thoroughly tested in 
the optical shop by measures of radius of curvatures 
of various zones The resulting longitudinal aberra¬ 
tion at the fqcpas were on the average only one 
tbp^andtjh of sin inch and these, translated into 



[Photo by Paralto Studio 1 Austin, Texas. 

McDonald Observatory at Fort Davis, Texas, on Mount 
Locke. 


deviations of the surface from the true form, only 
amount to seven ten millionths of an inch—one 
thirtieth of a wave of visual light The spurious 
diffraction disk at the focus has a diameter of 

about one five 
thousandth of—aft- 
inch, while the aver¬ 
age diffusion disk 
computed geo¬ 
metrically is about 
30 per cent smaller 
than this amount. 
The Hartmann cri¬ 
terion, T, effectively 
the weighted mean 
diameter of the geo¬ 
metrical diffusion 
disk in terms of one 
one hundred thou¬ 
sandth of the focal 
length, is 0 05, 
which indicates that 
the aberrations of 
the 82-inch mirro^ 
are only two fifths 
of those of the best 
mirror previously 
tested.” 

The mounting is 
a modification of 
the cross-axis type 
used in the Viotona, 
Delaware and 
Toronto tele¬ 
scopes. Thetubro 
relatively short, the 
prime focus being 
only 27 ft. (/,4). 
The declination axis 
is quite short, in order to allow the beam to enter 
the polar axis after two reflections from small 
plane mirrors. At the lower end of the polar axis 
is a constant temperature room which houses the 
large Coud6 spectrograph employing prisms seven 
inches in height and five inches in width. These^ 
prisms were made by Adam Hilger, Ltd., frcr 
light flint glass by Chance. The linear dispersion 
of the present arrangement is 3 A/mm., but 
additional cameras of the Schmidt type and a 
powerful diffraction grating as the dispersing unit 
will be provided in the near future. The effective 
focal length oftheCoud6 arrangement is 158 ft (//23). 
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The Cassegrain, focal length is 91 ft. (//13). 
Three spectrographs are now in use. The dispersing 
fcnit of one consists of a pair of quartz prisms, 
made by Banach and Lomb, four inches in aper¬ 
ture ; or of a pair of light flint-glass prisms made 
by William Gaertner of Chicago. The collimator is 
one metre in length. A camera lens of UV Jena 
glass, having a focal length of 500 mm., gives a 
linear dispersion of 50 A./mm. at 4000 A with the 
quartz prisms, or of 25 A /mm. with the glass 
prisms Three Schmidt cameras of // 2 , //I and 
jJG 5 provide smaller dispersions. The limiting 
magnitude with the 50 A /mm dispersion is 


as were several other spectrograph lenses at the 
McDonald Observatory, was made by J. W. 
Pecker of Pittsburgh, Pennsylvania. 

A low-dispersion spectrograph is used at the 
Cassegrain focus interchangeably with a large 
direct camera and a filar micrometer for 
visual double-star work. This spectrograph 
is used principally for the determination of 
spectral types and luminosities of very faint 
stars 

There is no Newtonian arrangement, and the 
principal plate holder is in the prime focus itself. 
The guiding is done from the rim of the tube. The 
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The 82-ihch reflector of the McDonald Observatory 


about 9 -5 *, that of the //I Schmidt camera is 
about 15. 

Another spectrograph is equipped with a dif¬ 
fraction grating ruled by Prof. R. W. Wood 
(aluminium on glass) and with a grating ruled by 
Dean Henry G. Gale of the University of Chicago 
(speculum metal). Both gratings were excellent 
and concentrate a large amount of light in the first 
er on one side. We expect that the aluminium 
grating will be particularly useful in the infra-red, 
while the speculum metal grating, recently plated 
with gold, will be used in the green and near red 
regions of the spectrum. There are two camera 
lenses, one designed by Dr. G. W. Moffitt, the 
A other by Prof. F. E. Boss. The linear dispersion 
of the shorter focus lens is 80 A./mm. This lens. 


mechanical construction of this elaborate instru* 
ment is due to Dr. G. W. Moffitt and Prof. G. Van 
Biesbroeck. 

The prime foous is also equipped with a slitless 
spectrograph of novel design, due principally to 
Mr. L. McCarthy. The field is approximately 40 ; 
in diameter, and the limiting magnitude is 15 or 16. 
The dispersion is about 250 A /mm. 


Programme of Work and 
Organization 

The telescope has already produced valuable 
results. Dr G. P. Kuiper has obtained numerous 
spectra of faint proper motion stars and has 
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discovered several new white dwarfs and about two 
dozen stars of a class designated by him as sub¬ 
dwarfs. Dr A, Unsoeld of Kiel and the present 
writer have obtained a large amount of valuable 
speetrographic material for the study of line- 
profiles and of equivalent widths in the ultra-violet 
region of the spectra of early-type stars. Dr. J. 
Greenstein and Dr. C. K. Seyfert have taken 
photographs in the prime focus for star counts and 
for the determination of the colours of condensa¬ 
tions m large spirals. Dr. Elvey and the writer 
are collaborating in the determination of the 
spectroscopic orbit of the remarkable spectroscopic 
binary and eclipsing variable [i x Scorpii; the 
former will undertake the study of the line profiles 
of the principal helium lines broadened by an 
unusually large amount of rotation, while the latter 
will measure the radial velocities. Remarkable, 
but as yet unexplained, variations in the line 
profiles have been detected. 

One of the most interesting features of the 
Observatory is its organization. The entire 
Observatory was built from a bequest of one 
million dollars left by Mr. W. J. McDonald, a 
banker of Paris, Texas, to the regents of the 
University of Texas, “for the purpose of aiding 
in erecting and equipping an astronomical observa¬ 
tory ... for the study and promotion of the 
study of astronomical science”. Under a 30-year 
contract, the McDonald Observatory will be 
operated Jointly by the University of Texas and 
the University of Chicago, the Yerkes Observatory 
supplying the staff and the larger part of the 
operating expenses. The present writer combines 
the functions of the directors of both observatories 
Dr C. T. Elvey acts in the capacity of assistant 
to the director, and is in charge of the McDonald 
Observatory during the absence of the director. 
The permanent staff of the McDonald Observatory 
includes Dr. C. K. Seyfert, Dr. Daniel Popper and 
Mr. Walter Linke. The astronomers of the Yerkes 
Observatory rank as research associates and are 
given the privilege of using the reflector. The 
co-operative plan, now in force for seven years, 
has proved eminently satisfactory from all points 
of view. A considerable part of the original 
McDonald bequest has been saved and set aside 
for future development, or, in case the co-operative 
plan is dropped at the end of the present contract, 
for the independent operation of the Observatory 
by the University of Texas. 


Dedication Ceremonies 

fit the generosity of the Warner and 
a number of distinguished 
ip| |^.finYij&ed m guests bf the firm to 
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attend the dedication and to take part in a three- 
da v symposium on 4 ‘Galactic and Extragalactic 
Structure”. Prof E. A Milne came from England?, 
and spoke on “Cosmological Theories”. Prof. 
Bertil Lindblad, of Sweden, spoke on “Theoretical 
Interpretation of Spiral Structure” and Dr. J. H. 
Oort, of Holland, discussed ""Present Problems”. 
Other invited papers were contributed by Dr. H. 
Shapley, Dr. R. J. Trumpler, Dr. Edwin Hubble, 
Dr B. J. Bok, Dr. Walter Baade, Dr. Cecilia 
Payne-Gaposchkin, Dr. Joel Stebbins, Dr. H. N. 
Russell, Dr. G. P. Kuiper, Dr. S. Chandrasekhar^ 
Dr W W. Morgan, Dr. C. T. Elvey and Dr. Otto 
Struve. Several important papers were also 
presented at the session of the south-western 
division of the American Association for the 
Advancement of Science held at Alpine, Texas, 
forty-two miles from "the Observatory, on the 
day preceding the dedication. Prof. Arthur JL 
Compton, of the University of Chicago, gave 
an evening lecture entitled “Physics Views the 
Euture”. 

The dedication ceremony on May 5 was attended 
by more than four hundred guests. Some sixty 
astronomers, including the directors of nearly all 
large American observatories, attended the sym¬ 
posium and participated in the discussions. The 
members of the staffs of the Yerkes and McDonald 
Observatories have derived an immense amount 
of benefit from the papers and discussions. The 
meeting has meant much for the Observatory and 
the two universities, and it has been described by 
a regent of the University of Texas as the most 
important scientific event in Texas history. A 
resolution passed by the visiting astronomers, after 
having been proposed by Dr. Hubble, seconded 
by Dr. Russell and transmitted by the chairman 
of the meeting, Dr. W. H. Wright, reads in part: 

"The astronomers who attended the dedication of 
the McDonald Observatory and the conferenca^bn 
galactic and extragalactic structure which followed, 
were deeply impressed, not only by the site of the 
Observatory and the perfection of the great tele¬ 
scope, but also by the remarkably high standards 
maintained throughout the discussions. The 
symposium is generally recognized as the most 
profitable that has been held in America, and it 
should serve as a model for future conferences”. 

The Warner and Swasey Company, in financing 
the symposium, in arranging a true Western "chuck* 
wagon dinn er’ for more than four hundred guests' 1 
on the day of the dedication, in arranging a special 
cowboy ‘rodeo’ at a neighbouring ranch, and in 
inviting many of the visiting astronomers on a 
trip to the famous Carlsbad Caverns National Park, 
have set an example of generosity which it will 
be hard to duplicate. 
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THE RECENT TREND OF RADIO DIRECTION-FINDING 


T HE radio direction-finder is an instrument for 
determining tlie direction of arrival of electric 
waves of the frequencies normally used in radio 
communication. Although it was introduced 
during the early years of the present century, it 
did not become a practically useful instrument until 
L tne ‘valve-amplifying receiver was developed and 
provided the necessary sensitivity in the reception 
of radio signals. In its early form, the radio 
direction-finder, using closed loop aerials and 
operating on wave-lengths of from a few hundred 
to several thousand metres, was applied as an aid 
to marine navigation, and as a means of locating 
the position of unknown transmitting stations ; in 
addition, however, the instrument provided a 
very useful tool in connexion with the study of 
the mode of propagation of electric waves. 

Arising out of these applications, it was noticed 
that under certain conditions of wave propagation 
and beyond certain minimum distances of trans¬ 
mission, the directional indications of the instru¬ 
ments were subject to large and variable errors, 
which were found to be due to the action of the 
horizontal components of eleotrio force in the 
^arriving waves on the horizontal sides of the 
receiving loop. The remedy for this state of affairs 
was to be found in a British patent applied for 
by F. Adcock in 1918, in which it was proposed 
to replace the closed receiving loops by pairs of 
spaced vertical aerials, so connected together that 
the resultant action of any horizontal components 
of electric force could be reduced to a negligible 
amount. The practical utility of this invention 
was demonstrated in 1926, and soon afterwards 
thjp Adcock direction-finder became a commercial 
proposition for medium wave-lengths. 

This advance had the effect of increasing the 
range of usefulness of ground receiving stations to 
several hundred miles, at which distances polariza¬ 
tion errors ranging up to 45° or more with the loop 
aerial were reduced to less than one tenth of this 
amount with the spaced vertical aerial. limitations 
of space have delayed the application of this im¬ 
proved direction-finding system on board ship, but 
the closed loop type used on medium wave-lengths 
e^sas so far been found sufficiently accurate for the 
comparatively modest range requirements of 
marine navigation. Since about 1930, two factors 
have had a major effect upon the trend of radio 
direction-finding investigations and their applica¬ 
tion. In the first place, the growth of aerial trans¬ 
port has given rise to a demand for accurate radio 
bearings of aircraft at distances ranging up to 


several thousand instead of several hundred miles ; 
and secondly, the general trend of radio communica¬ 
tion to shorter and shorter wave-lengths has 
necessitated the extension of direction-finding 
technique in a corresponding manner. For the 
particular case of aerial navigation, various radio 
beacons have been developed by which a pilot may 
be guided to an aerodrome and enabled to land 
under conditions of poor visibility, but the scope 
of such aids is usually limited to comparatively 
short ranges, except in the case of long straight 
air routes, such as exist in the United States of 
America. 

In order to provide a useful radio-bearing service 
to aircraft at ranges between 200 and 2,000 miles, 
it is necessary to resort to the use of short waves, 
so that the comparatively minute transmitter 
power available on the aircraft may produce 
sufficient field intensity at the ground receiving 
station. For this purpose, spaced aerial direction¬ 
finders have been developed to a high standard of 
performance for the wave-length band 10-100 
metres. Such instruments are now available, with 
either a simple aerial receiver in which the bearing 
is determined by rotating a goniometer search coil 
to a zero or minimum signal position, or a dual 
receiver and cathode-ray tube indicator in which 
the bearing is read from a visual trace on the 
fluorescent screen. 

A detailed theoretical and experimental study 
of the principles of design and construction of such 
short-wave direction-finders has led to the con¬ 
clusion that their inherent instrumental aoouraoy 
should be of the order of 1°, with maximum error 
values of 2° or 3° under the most severe conditions 
of reception of horizontally polarized waves. When 
such direction-finders were used in practice, how¬ 
ever, it was found that the observed bearings of 
transmitting stations in known positions were 
subject to errors much greater than this, some¬ 
times ranging up to 10° or 20°. This raised the 
question as to whether the instrument was still 
defective due to some undetected fault, or whether 
the measurements indicated departures of the 
arriving waves from the great cirole plane between 
transmitter and receiver. 

To assist in the resolution of this question, 
resort was had to an alternative means of direction 
finding, which, although first described by T. L. 
Eckersley in 1921, has not been brought into use 
as a practical instrument until within the past few 
years. In this case, the reception takes place on a 
pair of identical vertical closed loops, spaced a 
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fraction of a wave-length apart and symmetrically 
connected to the central receiver in such a manner 
that certain instrumental defects inherent in the 
use of open aerials can be eliminated. It is con¬ 
venient to use a visual receiver of the cathode-ray 
tube type, and various tests have demonstrated 
that the inherent instrumental accuracy of such 
apparatus is somewhat higher than that previously 
attainable. 

When used for taking bearings on short-wave 
transmitting stations, however, it was found that 
the accuracy was not materially better than that 
hitherto obtained. It is to be concluded, therefore, 
that on the short wave-lengths tinder consideration, 
a severe limit is set to the accuracy of radio 
direction finding under certain conditions by 
vagaries in the propagation of the electric waves 
employed. The direction-finding instruments in¬ 
dicate the actual direction of arrival of the waves 
to a high order of accuracy, hut this is not 
necessarily the direction of the transmitter, but 
rather that of the point of reflection or scattering 
of the waves from the ionosphere. It is perhaps 
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fort una te that it is possible to avoid using the 
bearings obtained under such conditions, ancj. 
increased knowledge and experience will soon 
indicate in precisely what circumstances it is safe 
to rely upon the radio hearings obtained. Mean¬ 
while, the use of these short-wave direction¬ 
finders is adding considerably to our knowledge of 
the mode of propagation of electric waves through 
the ionosphere. 

In the range of wave-lengths below 10 metres, 
direction finding is in the early stages of develop¬ 
ment, but instruments of the closed loop and 
spaced aerial types have already been used for 
ascertaining the possibilities of the art on wave¬ 
lengths down to 3 metres. It seems likely that 
within this wave-length hand, some application is 
likely to be found in ascertaining the positions of 
radio sounding balloon transmitters at ranges up to 
one hundred miles or so. In this sphere, however, 
much more research is needed on the propagation 
of waves as well aB on the design and construction 
of the direction-finding instruments 

R. L. S-R. 


BIOLOGY, THE SCHOOL AND SOCIETY* 

By T, H. Hawkins 

Education Officer, British Social Hygiene Council 


T HE acceleration of scientific invention during 
the last generation has been such that it has 
now considerably outdistanced the ability of man 
to assimilate knowledge and to make it an essential 
part of his social and ethical relationships. This 
was the theme of the address given before the Ninth 
Imperial Social Hygiene Congress by Prof. J. 
Ritchie, of the University of Edinburgh, who 
suggested that the failure is in some measure due 
to the exclusiveness of science, and that its 
remedy partly lies in the creation of a world-wide 
appreciation of the social and moral implications 
of scientific knowledge. That this appreciation 
can in part be brought about by biological know¬ 
ledge was the keynote of the educational sessions 
of the Congress, which was attended by delegates 
from all parts of the Empire. 

At the opening session, the speakers concerned 
themselves with the teaching of biology as a factor 
in health and character training. Mr. C. R. E. 
Gillett, "University of Reading, in comparing the 
pjder public and newer State schools, suggested 
that the lafcfcefc are now attempting to turn out a 
Which hitherto baA presumably belonged 

ft U of Uie.Vinlih Imporiftl Social 
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exclusively to the former, namely, a citizen 
qualified to play his part in our changing form of 
democratic government. This citizen would be 
keenly aware of his responsibilities to the com¬ 
munity and would he imbued with such a sense of 
social duty that he would readily undertake those 
tasks which contribute to the welfare and estab¬ 
lishment of communal life. But whether the 
to serve has demonstrably expressed itself Is a 
matter of great doubt, and here only education 
would make it effective. The part that biology 
can play in health and character formation will 
only become apparent if the pupil be made to feel 
keenly aware of the value of his training. Active 
co-operation will be needed between teachers of 
physical training, domestic science, and biology, 
and this should be unified by a 'positive 5 atti¬ 
tude towards health on the part of the school 
staff as a whole. The part of the biological teache^, 
in this co-ordinated form of health education woulA w 
he that of the true scientific investigator, seeking^ 
with the children to eluoidate real problems, 
rather than being a mere imparter of factual 
information. If children were allowed to co¬ 
operate fully in the elucidation of simple medico- *» 
biological problems, they would not fail to develop 
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a critical and inquiring attitude to their own health 
problems, -one which is active and forward and 
not a mere morbid dwelling on bodily ills. 

In considering character formation, it is well to 
define the main objectives of biological teaching; 
first, the acquisition of information ; secondly, the 
development of methods of thinking ; thirdly, the 
induction and application of principles; and 
fourthly, the formation of attitudes. The forma¬ 
tion of desirable attitudes can be fostered by 
effective science teaching based on direct personal 
experiences. The problem of sex education is 
complex and difficult, but at least the biology of 
sex can be treated objectively by the teacher as a 
problem which is as vital as any other. Whether 
the teacher is able to deal with the ethical, moral 
and emotional aspects of sex will depend largely 
on his own personality and character. The recogni¬ 
tion that most of the problems besetting the world 
are fundamentally biological might lead people to 
seek for biological solutions. Ecology and heredity 
could be used to discuss the inter-relationships of life 
and the effects of selective breeding,while, in common 
with other sciences, laboratory methods could be 
used to distinguish between speculation and opinion. 

Dr. E. C. Kelly, director of the Iodine Educa¬ 
tional Bureau, dealt with the efforts that are 
being made to reduce the gap between those who 
^are engaged in ascertaining the theoretical facts 
of nutrition and those whose duty is the applica¬ 
tion of that knowledge to the practical affairs of 
public health. Go-operation between educationists, 
medical men and agriculturists might be consider¬ 
ably extended. While the vital problem of mal¬ 
nutrition and sub-standard health is fundamentally 
one of food production, yet education also has an 
essential place. The application of education 
should he extended in two directions. The newer 
knowledge of nutrition and its principles must 
fitst he made known to those who are in a position 
to influence others, such as Government officials, 
health, agriculture and education officers, em¬ 
ployers of labour, missionaries and other welfare 
workers. But there is also the great problem of 
educating those whose nutrition it is desired to 
improve. Besides teaching the right use of food 
in relation to such aspects as cooking, storage and 
preservation, there is urgent need for educational 
measures to overcome innate conservation, pre¬ 
judice, religious scruples and food taboos. The 
teaching of biology in schools might help to over¬ 
come these prejudices by reaching towards the 
essential unity of Nature, and, in checking the 
continually increasing pace of analytical inquiry, 
effect a harmonious synthesis of all the complex 
knowledge now at our disposal. 

Prof. H. D. Kay, University of Reading, sug¬ 
gested that the gaps* in the teaching of nutritional 


science will only be filled when two conditions have 
been satisfied. One is the need for the training of 
a sufficient number of teachers capable of dealing 
with agricultural and rural biology to enable all 
senior and secondary school children in country 
districts and small towns to receive adequate 
elementary instruction in environmental science. 
The other is the need for the training of a sufficient 
number of teachers having a sound up-to-date 
knowledge of the elements of nutritional science 
to enable all pupils in senior and secondary schools, 
in town and country alike, to receive adequate 
instruction in this field. That the former condition 
merits immediate attention is borne out by the 
fact that less than ten per cent of the future 
farmers of Great Britain attend agricultural 
colleges or farm institutes, whereas practically all 
now pass through senior or secondary schools. 

An educationist, Mr. W. L. Sumner, of Univer¬ 
sity College, Nottingham, went on to explain the 
function of the school in creating an ideal of health 
as an attainable goal. Whilst no detailed physio¬ 
logical knowledge is required, on the other hand a 
smattering of the old formal botany and zoology 
would not suffice, a statement which was expanded 
by Prof. L. P. W. Renouf, University of Cork, and 
Mr. J. H. Lloyd, University of Wales. Throughout 
all science courses, the human and everyday value 
of science should be stressed. Pood and feeding 
and problems connected therewith might find 
their way into other school studies. Arithmetic 
might deal with food prices and food values, lists 
of ingredients, comparison of consumption, etc. 
The pages of history and geography are full of 
stories of diet which could be used to good 
advantage. A knowledge of elementary dietetic 
principles would enable the public to distinguish 
between what is true and what is misleading in 
the advertising of foodstuffs. This knowledge 
would have far-reaching effects on the health of 
the nation ; during the last twenty years amazing 
changes have taken place, but the problem of 
better food for all has still to be resolutely tackled. 
The psychological and aesthetic aspects of food and 
feeding are further considerations to which the 
teacher might give his attention. The presentation 
of food in attractive form and in pleasant sur¬ 
roundings is a matter in which English people 
might gain much from Continental methods. 
Although it would be inadvisable to attempt to 
copy directly these methods, their study might lead 
to the introduction of an eclectic spirit. 

With these considerations in mind, the Congress 
turned to discuss the equipment of the ordinary 
teacher in biology. Although the development of 
biology in schools during the last ten years has 
been really remarkable, Prof. Ritchie pointed out 
that Great Britain still lags far behind nearly every 
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other country in the world, and school courses are 
often ill-adapted for their purpose in education. 
Now that the educationist has realized that the 
pupil is no empty sarcophagus into which the 
mummy called 'information* should he stuffed, 
then the objective of making use of the child’s 
own initiative and response might be achieved. 
As in the world of living things, the educationist 
is realizing that it is the response from within and 
not the impression from without which counts. 
Another conception which is helping to direct the 
flow of educational practice has arisen from the 
difficulties and disturbances which have upset the 
peaceful course of national life in Tecent years. 
By inducing independence of thought and balance 
of mind, school education should lay the founda¬ 
tions of mental stability and of the appreciation 
of the significance of social relationships which 
would prepare the child for the responsibilities of 
citizenship. 

The fundamental interest of children in Nature 
opens up easy ways of inducing response and 
initiative. To be effective, biology teaching should 
run in graded stages throughout the whole school 
period, as indeed it does in many countries. 
Further, it should place the pupil in contact with 
living things, in school and out of sohool, as a 
basis for the understanding of the activities and 
relationships of life. Finally, it should in its later 
stages boldly proceed to link man with the rest of 
the animate world, and show how he, too, in his 
relation to natural environment, and to his 
animate or social environment, is constrained by 
the laws of Nature. 

The difficulty of finding teaeherB qualified to 
conduct biology teaching with these ends in view, 
leads to the question as to whether the universities 
have attempted to meet the need for teachers of 
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biology. They should introduce more of the living 
animal; there should be more first-hand contact^ 
with Nature, a greater familiarity with British 
plants and animals, their relationships with each 
other and with man himself. In their glorification 
of research, which is often pedestrian in nature, 
and their belittling of school teaching, further 
blame must be apportioned to the universities. 

Other speakers amplified three main points 
which arose from the addresses* the need for 
inculcating the right mental outlook and for 
developing perspective and initiative, and a con¬ 
demnation of academic biology. During the dis¬ 
cussions, one felt that a genuine attempt is being 
made to meet those criticisms of school science 
teaching which is contained in the Spens Report, 
and that a step forward has been made to appre¬ 
hend the possibilities of biology. Prof. F. T. 
Brooks, University of Cambridge, suggested that 
the wide extension of 'refresher* courses in the 
universities would make a valuable contribution 
to meet present deficiencies. 

The part played by biological education in 
contributing to the welfare of native societies was 
described by delegates from New Zealand, Aus¬ 
tralia, Africa, Malaya, West Indies, Ceylon and 
other parts of the Empire. Sir Frank Stockdale, 
agricultural adviser to the Colonial Office, em¬ 
phasized the need for co-operation betweenj 
education, agricultural and health officers of 
communities that live close to the soil. In most 
tropical countries, a bias is already being given to 
education in teaching improved methods of 
agriculture, personal and social hygiene, housing 
and sanitation. In this connexion the need for 
an adequate training of teachers in human 
biology was stressed by many of the colonial 
viators. 




OBITUARIES 


Maria Ogilvie Gordon, D.B.E. 

T^IAME MARIA OGILVIE GORDON died on June 
' 24, and with her has passed a pioneer in 

woman’s share of scientific education and research. 
Eldest daughter of the Rev. Alexander Ogilvie of 
Aberdeen, she received her schooling in Edinburgh. 
She then, 1880-90, studied at University College, Lon¬ 
don, where she won the gold medal for zoology and 
comparative anatomy under Ray Lankester. In 1893 
she was awarded the London, D.So. Meanwhile, 
1891—9$, she had undertaken an investigation of 
meant and fossil corale under Jfertwig and Zittel at 
ffi p niah . She could not in those days enter the 
■Q&lpsi4s aft official student, but merely 
wtnfcas receiving kindly assist¬ 


ance from the professors and others of the staff. 
Under these conditions she published two important 
papers on corals, one in the Transactions of the Royal 
Society and the other as a supplement to Palasonto- 
graphica . In recognition of their merit, she was in 
1900 granted the Ph.D. of Munich with highest 
honours. The occasion was specially noteworthy 
because it was the first time this degree had boen^ 
conferred upon a woman. 

Corals led Dame Maria into other fields than 
zoology and paleontology. In 1891, she accompanied 
Baron von Richthofen on a geological excursion to 
the South Tyrol, and listened to him expounding his 
thirty-year-old application of Darwin’s theory of 
atolls to the irregularly disposed Triassic dolomites 
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of the region. Afterwards, without losing Richthofen’s 
friendship, she contested his interpretation, and 
Attributed most of the seemingly capricious behaviour 
of the rocks to hitherto undetected thrusts. Those 
who recall the fate of somewhat similar criticisms of 
Tiddeman’s reef-knolls in the Carboniferous of Great 
Britain may expect that a considerable proportion 
of Richthofen’s conception will survive; but there 
can be little doubt of the permanent value of many 
of Dame Maria’s contributions to the palaeontology, 
stratigraphy and tectonics of the district. Here we 
may single out, as specially characteristic, her claim 
to have established recurrences of powerful earth 
movements with pronounced changes of strike. 

In the fastnesses of the Tyrol, Dame Maria suffered 
from more than the usual isolation of a research 
worker in field geology, but at home she never lacked 
co-operation in the discussion and presentation of 
her observations. In 1932, when she received the 
Lyell Medal of the Geological Society, she gratefully 
recalled help received from men like Geikie, Topley, 
Lapworth, Peach and Home. Altogether, she pub¬ 
lished about thirty original works, rather more than 
half of them in German. British readers also will 
never forget her translation of ZitteVs “History of 
Geology and Palaeontology” (1901). 

Dame Maria, in spite of her scientific activity, 
found time to take a leading part in advancing the 
welfare of women and children in general. She 
married in 1895, and had one son and two daughters, 
of whom the elder was christened ‘Coral’. 

* E. B. Bailey. 


Sir Henry Stuart-Jones, F.B.A. 

We regret to record the death of Sir Henry Stuart- 
Jones on June 29, aged seventy-two years. 

’Few men of learning in this generation have 
combined so fully the widest and most exact scholar¬ 
ship with academic statesmanship and administrative 
drive. Best known among students as editor of the 
revised “Greek Lexicon” of Liddell and Scott, Henry 
Stpart-Jones will be remembered among Welshmen 
as'principal of University College, Aber yst w y th, and 
vice-chancellor of the University of Wales. 

Bom on May 18, 1867, and educated at Rossall 
and Balliol, he had an academic career of exceptional 
distinction, and was eleoted in 1890 to a fellowship 
at Trinity College, Oxford, to which (after busy years 
of travel and study in Greece and Italy) a tutorship 
was added in 1894. He had already taken pupils at 
Exeter College for Henry Pelham. As temporary 
relief from characteristic overwork, he held from 
1903 until 1905 the directorship of the British School 
g^of Archaeology in Rome, without severing his con¬ 
nexion with Trinity ,* but at the end of 1905 he left 
Oxford and settled at Saundersfoot near Tenby, 
devoting himself mainly to Roman history and 
antiquities. 

In 1911, however, Stuart-Jones seemed the obvious 
man to edit a new edition of “Liddell and Scott”, 
which involved drastic changes of plan and the 
organization of wide collaborated research, in which 


he was ably assisted (1921-37) by the late Roderick 
McKenzie. This great task remained a central 
interest for him through life. 

After valuable war services to the Foreign Office, 
Stuart-Jones had scarcely resumed work on the 
“Lexicon” when the Camden chair of ancient history 
fell vacant by the premature death of Francis Haver- 
field. Stuart-Jones could have filled any of the Oxford 
chairs in classics, ancient history, or archaeology with 
distinction, and his inaugural lecture as Camden 
professor was a fine piece of research and exposition. 
But he published nothing further. He lectured 
mainly on the provincial administration of the 
Roman Empire, and was lavish of his varied learning 
to colleagues and advanced students. Though living 
still at Saundersfoot in vacations, and retaining his 
editorship of the “Lexicon”, he took an active part 
in college and university business ; and his appoint¬ 
ment in 1927 as principal of the University College 
of Wales at Aberystwyth, though surprising to some 
of his friends, actually concentrated his manifold 
equipment and exceptional energies into a less diffuse 
career, though he continued to edit the “Lexicon”, 
and rendered valuable services to the council of the 
British Academy. 

At Aberystwyth, Stuart-Jones’s rapid and intimate 
mastery of academic detail, and his newly won pro¬ 
ficiency in Welsh, enabled him to take the initiative in 
many directions : college-buildings, status and salaries 
of his staff, courses in arts and crafts, research in 
agriculture and plant-breeding in the institute 
endowed by Sir Julien Cahn. He was vice-chancellor 
of the University of Wales during 1929—1931, and 
found time for work on the Representative Council 
of the Welsh Church, and in the Diocese of Saint 
David’s. 

His impressive appearance and forcible personality 
were, however, always ill-served by a delicate con¬ 
stitution ; and in March 1934 he found it necessary 
to resign his academic work. But the “Lexicon”, 
now nearly completed, ocoupied him still, and the 
premature death of Roderick McKenzie threw heavy 
burdens on him in the last two years. 

Stuart-Jones was knighted in 1933. All his three 
colleges elected him to honorary fellowships; he 
was a member of many foreign institutes, and the 
Society for the Promotion of Roman Studies cele¬ 
brated his seventieth birthday with a complimentary 
volume of its Journal , with portrait and bibliography. 

J. L. Myebs. 


We regret to announce the following deaths : 

Brigadier-General the Hon. C. G. Bruce, C.B M 
M.V.O., leader of the Mount Everest Expeditions of 
1922 and 1924, on July 12, aged seventy-three years. 

Prof. W. A. Jolly, professor of physiology in the 
University of Cape Town and past president of the 
Royal Society of South Africa. 

Prof. John Mellanby, F.R.S., Waynfiete professor 
of physiology in the University of Oxford, on July 16, 
aged sixty years. 
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NEWS AND VIEWS 


4 


Prof* R. D* Haworth 

As announced elsewhere in this issue (p. 168), Dr. 
R. D. Haworth, lecturer in chemistry at King’s 
College, Newcastle-upon-Tyne, has been appointed 
professor of ch emis try in the University of Sheffield 
after graduating at the University of Manchester in 
1919, and spending some time there working with 
Prof. Lapworth. Dr. Haworth, having been awarded 
in 1921 the distinction of an 1851 Exhibition, pro¬ 
ceeded to Oxford, where he began his work with the 
late Prof. W. H. Perkin, jun., on isoquinoline alka¬ 
loids, leading to the synthesis of cryptopine and 
protopine; and to important derivatives of the 
apomorphme series. This work received the well- 
merited recognition of the doctorate in science from 
Manchester in 1930. Since 1927 Dr. Haworth has 
been a member of the staff of the Chemistry Depart¬ 
ment of Bang’s College, Newcastle-upon-Tyne, in the 
University of Durham, where, besides carrying on 
his work on alkaloids, he has had marked success in 
the investigation of naturally occurring derivatives 
of phenanthrene. In this connexion his general 
method for the synthesis of phenanthrenes has had 
a wide application. During recent years he has 
added materially to our knowledge of the structure 
of natural phenolic resins. He has displayed abilities 
of a hi gh order as a teacher, both of undergraduates 
and research students, and has, for some years, been 
senior tutor in science. Besides these academic 
interests. Dr. Haworth is a keen and accomplished 
cricketer. He leaves behind him at Newcastle a host 
of friends won by his sterling qualities, and their 
good wishes go with him to Sheffield for the future. 

Mr. T* E. Wallis 

Mr. T. E. Wallis, reader in pharmacognosy in 
the University of London, has been awarded the 
Hahbury Medal of the Pharmaceutical Society of 
Great Britain. Mr. Wallis has contributed thirty- 
seven papers describing original work to various 
scientific societies and their official organs. Roughly 
ffpeakrirrg, his work can be divided into six parts: 
(a) to discover those details of gross morphology and 
of microscopical structure by which it is possible to 
identify correctly vegetable materials used in medicine 
or as foods or spices either in the entire condition or 
in the form of powder ; (5) to provide characters by 
which adulterants can be detected in foods and drugs, 
edp&cially when in the powdered form or in broken 
pieces; (a) to discover general methods by which the 
proportions by weight of powdered materials—drugs 
or foods—^may be accurately determined by means 
Of the ndproeqope ; (d) to devise improved optical 
togferatus and foeteBanjopl contrivances for use with 
** study of food, drugs and 
je) the production of books 
f ififefruction of 

t° devise hew methods 


for the determination of ihe purity of certain chemical 
substances used in medicine and pharmacy. Mr. 
Wallis’s work has extended over the past thirty-nine 
years, and its effect as a whole has been to make it 
much more possible to maintain an efficient control 
over the purity and quality of food and drugs, 
especially when in the form of powder. The Hamburg 
Gold Medal is a memorial to Daniel Hanbury who 
died in 1875. It is awarded periodically for “high 
excellence in the prosecution and promotion of 
original research in the natural history and chemistry 
of drugs”. The Committee of Award comprises the 
presidents for the time being of the Chemical, 
Linnean and Pharmaceutical Societies, the chairman 
of the British Pharmaceutical Conference, and one 
pharmaceutical chemist. 

Political and Economic Planning 

A broadsheet (No. 149) recently issued by P E P 
(Political and Economic Planning) gives a brief 
review of the social and economic surveys which 
have already been made by P E P or other agencies 
or are still in progress. The research group of P E P 
which has already issued a report on agricultural 
research in Great Britain is now engaged in a survey 
of British scientific research in general. By this 
group research activity has been classified under four 
main headings : background research, or the pursuit 
of knowledge for itB own sake; basic research, or 
the study of broad subjects with a pronounced 
practical bearing; ad hoc research or the study of 
specific practical problems; and pilot or develop¬ 
ment research, bridging the gap between survey or 
experiment and practice. Social or economic surveys 
generally fall into the second or third group, while 
studies of housing problems or of opportunities for 
industrial development appear to be comparable with 
such types of ad hoc research as the control of foot- 
and-mouth disease. Broader studies of the incid^abe 
of poverty or of the factors determining the location 
of industry fall into the same category as the study 
of animal genetics. 

A feature of the position is the lack of security for 
the personnel concerned in social and economic 
surveys, as well as the serious absence of provision 
for recruitment and training and for the publication 
of results. Moreover, much of the survey work is 
regarded as compromised by excessive concentration 
on immediate practical questions and by a failure to 
develop tested fundamental questions as a check*" 4 
upon passing fashions of thought. The question of* 
co-ordination in the organization and scope of future 
surveys is urgent. Voluntary surveys are likely in 
future to consist chiefly in supplementing or inter¬ 
preting the more voluminous and basic official 
surveys, except in pioneer fields, although even here 
more systematic methods are required. The eduoa- i 
tional aspects of survey work also require greater 
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attention, botli from the point of view of using the 
t results in educating local or national opinion and 
from that of training personnel. Notes on the more 
important recent surveys are included. 

Air Raid Defence 

In the June number of Air Raid Defence the 
nature of the air threat is critically examined, in¬ 
cluding the factor of increased numbers of aircraft, 
the costs involved, the method of attack and the 
functions of the incendiary bomb and the gas bomb, 
* as well as of the high explosive bomb, which is con¬ 
sidered to be the main weapon of attack. London is 
regarded as the most probable target in the lightning 
attack, although key strategic points such as the 
steel-making district of Sheffield might also become 
main targets. Civil defence, it is emphasized, differs 
entirely from traditional defensive strategy in which 
the war effort is developed as the war progresses in 
that the maximum demand will be made of it on the 
very day that war breaks out. Our organization must 
be ready to operate effectively immediately peace 
is despaired of, not a few weeks, or even a few days 
after war has begun. Moreover, since the lightning 
attacks are only likely to be delivered for a few 
weeks, short-term measures are entirely justifiable 
in our main civil defence scheme. It is wrong to 
plan on the assumption that the intense pressure of 
the initial blows can be maintained by the enemy 
throughout a long war. The parrying of the lightning 
blow is a problem of imperial strategy ; the strategic 
defence aims at giving the best protection where it 
is most required. We have hitherto been too much 
inclined to treat civil defence as a matter for local 
authorities, with their local responsibilities. What 
is required is not something for everybody, but a 
great deal for those who are most likely to be 
attacked. 

Rabbit Control by Virus Infection 

Disappointment has attended the latest experi¬ 
mental work of the Australian Council fof Scientific 
^nd Industrial Research on myxomatosis virus as a 
means of destroying rabbit populations in the field. 
On Wardang Island, off the coast of South Australia, 
a colony of about one thousand adults and as many 
young, in thirty-three warrens, was built up in a 
ninety-acre enclosure. The disease was introduced 
into about half the warrens, and in a hundred days 
some eight hundred infected animals were collected. 
Very few warrens not deliberately infected became 
contaminated. The end result, when the disease had 
practically disappeared, was almost inappreciable, 
the death-rate being balanced by the birth-rate. It 
appears that a sick rabbit leaves its colony, wanders 
aimlessly away and lives only two to four days. It 
therefore has little opportunity for infecting other 
rabbits in its colony, and probably none of giving 
the disease to other colonies. Thus, although the 
virus is very virulent indeed, and maintains its 
toxicity, and although there is no evidence of develop¬ 
ment of immunity, its capacity to kill off a rabbit 
population is defeated by the instinctive behaviour 


of the a nim al. An insect vector is a possibility that is 
being explored, though without much hope of success. 

Science Review Broadcast 

The British Broadcasting Corporation has decided 
to continue its fortnightly 4 'Science Review”, which 
was begun in January this year. These programmes 
provide a service of first-hand news from the world 
of science in a form that is assimilable by the interested 
layman, and it has the unique advantage of bringing 
the man of science, whether he is describing a piece of 
his own research or explaining the significance of an 
announcement from abroad, into direct contact with 
his public ; and he need fear no false emphasis nor 
misrepresentation because it is he who does the talk¬ 
ing, The programmes last twenty minutes and are 
usually made up of two separate items, one of which 
is selected from the physical or mechanical sciences 
and the other from the natural sciences. In this way 
they cater for as wide an audience as possible. Some 
of the more outstanding talks so far have been Dr. 
B. A. Keen’s 4 ‘What Happens to the Rain” (following 
on one of the wettest weeks in January and his own 
presidential address to the Royal Meteorological 
Society); Dr. P. I. Dee’s description of the splitting 
of atoms of uranium ; Dr. 3E. I. White’s talk on the 
South African ‘fossil’ Goelocanth ; Dr. Maurice Bur¬ 
ton’s “Recent Sponge Epidemic in the West Indies” ; 
Donald Carmichaels “How Eskimos Think”, and 
periodic talks on various topical aspects of astronomy 
by Dr. W. H. Steavenson. If this programme is to 
retain the standard of interest and topicality it has 
succeeded in maintaining so far, it must continue 
to be largely dependent on the co-operation of scien¬ 
tific workers, who are invited to offer suggestions for 
suitable subjects. 

The Science Museum: Acquisitions 
A series of interesting transparencies, illustrating 
recent work of the National Physical Laboratory, on 
such problems as the accurate measurement of 
precise components, the determination of the tem¬ 
perature and the pressure of the atmosphere and the 
speed and direction of the wind during the ascent of 
a radio-sounding balloon, and recent research in 
metallurgy, has been set up in the Museum. Photo¬ 
graphs of John Pitch’s Steamboat Model (1785) have 
been presented by G. H. Eckhardt, of Philadelphia. 
John Pitch, of Windsor, Connecticut, is said to have 
first conceived the idea of marine steam propulsion 
in April 1785. The steamboat model shown was the 
first made by him, and was laid before the American 
Philosophical Society, at Philadelphia, on September 
27, 1785. The steamboat was to have been propelled 
by an endless paddle-chain, which is shown fitted 
on the port side of the model; on the opposite side 
is a lee-board. There is no record that such a steam¬ 
boat was ever tried experimentally. A print of the 
P.S. Savannah (1818) has been presented by the 
United States National Museum. The Samrmah, the 
first vessel fitted with auxiliary 1 steam propiileion to 
cross the Atlantic, was a three-masted carvel-built 
ship of 350 tons burden. To aid her spread of sail. 
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she was fitted with an inclined direct-acting low- 
pressure engine of 90 nominal h.p., constructed by 
Stephen Vail, at the Speedwell Iron Works, near 
Morristown, New Jersey. There was one cylinder 
40 m, in diameter by 5 ft. stroke. The paddle-wheels 
were made detachable, so that they could be taken 
on deck when not in use. The Savannah sailed from 
the port of that name on May 24, 1819 ; she was off 
the coast of Ireland on June 17, and arrived in 
Liverpool three days later. Other accounts state that 
the Savannah arrived in Cork harbour with in¬ 
sufficient coal to raise steam, and that most of her 
Atlantic crossing was made under sail alone, doubtless 
with the paddle-wheels on deck. The Museum has 
also acquired an early machine for covering wires with 
silk and cotton used from about 1837. It was at one 
time owned by Mr. W. T. Henley, a pioneer in this 
field, and was probably made by him. It is still in 
workable condition. 

Roman York* A Recent Discovery 

In the course of carrying out a municipal scheme 
of improvement, further remains of the fortifications 
of Roman York have been brought to light, which, 
it would appear, are part of the curtain wall erected 
by the emperor Constantinus Chlorus in the fourth 
century to strengthen the fortifications of the city 
against the attacks of pirates coming up the river 
(The Times* July 11). In driving an arcade through 
Coney Street, the remains of an internal tower were 
discovered which was built astride the wall, and 
was not external as towers previously revealed had 
proved to he. Its walls are of dressed stone, and 
on the south side stand to a height of nearly four feet. 
On the north side are the remains of what would 
appear to be a pier of dressed stone, three feet high 
and connected with the main wall by layers of stone 
slabs. This is believed to have been either the 
support of a platform of the tower, or the pier of 
a bridge, carrying the rampart walk over the interval 
formed by the tower. Remains of the cobbled ram¬ 
part walk, with the foundations of another building 
on the east side, have been found. The position of 
the tower corresponds with what has hitherto been 
believed to be the character of the curtain wall, 
where it ran from the Multangular Tower to the 
angle tower at the south-east comer of the junction 
of Coney Street and Market Street. It is the fourth 
Interval tower that has been found. 


Anglo-Saxon Burials in Rutland 


To a large number of scattered burials forming an 
Anglo-Saxon cemetery in a pit at North Luffenham, 
Rutland, belonging to Mr. A. EL Lewis of Morcot, 
bays now been added the graves of a man and woman, 
in which the male skeleton presents the unusual but 
not unknown feature in an Anglo-Saxon burial of 


the period of being in the crouched position (Th 
TntWj, July Uh The grave furniture in this burifl 
a spear* a pottery bowl, and a larg 
JscgjiiL * am h crashed. All traces of the woman 3 
* but tbe grave contained j 
$ 99^ beads end & glass bottk 
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The spear is an unusually long specimen of the 
‘angular’ type, the blade measuring 10£ inches. A / 
fragment of the shaft is still embedded in the head. ' 
The bronze bowl, the most notable object found, 
belongs to a well-known type of the pagan Anglo- 
Saxon period. It is a wide elliptical dish, 3 6£ inches 
by 12J inches, with a depth of about 6£ inches. A 
horizontal projecting flange is about an inch in width, 
and on it is embossed a continuous series of studs. 
The foot ring, of 4J inches diameter, is cast separ¬ 
ately. The bowl has been repaired twice near the 
rim by the addition of small strips of metal riveted^ 
over cracks. 

The Golden Gate Bridge, San Francisco 

Engineering of July 7 contains the first of a series 
of articles on the Golden Gate Bridge, San Francisco, 
by Mr. C. E. Paine, who acted as principal assistant 
engineer during its construction. This bridge, which 
was opened in May 1937, is notable as having the 
longest suspension span of any bridge yet erected, 
the length of the span being 4,200 ft. as against the 
3,600 ffc. of the Hudson River Bridge built in 1931. 
Its side spans are 1,126 ft. long, giving a total sus¬ 
pended structure of 6,460 ffc. The two supporting 
towers are 690 ft. 4 in. from the top of the piers to 
the bottom of the saddles and have a combined weight 
of 36,178 tons, while the wire cables are each over 
36 inches in diameter and contain 27,672 steel wires 
0*195 inches in diameter, arranged in 61 strands. 
The roadway across the bridge is 60 ft. wide, giving 
room for six lines of motor traffic, and there are two 
side-walks 10 ft. wide. The dead load of the main 
span per lineal foot is 9*61 tons and the live load 
allowed for is 1*78 tons per lineal foot. The bridge 
leads from San Francisco to a district ideal for 
suburban development and for recreational purposes, 
and it has closed almost the last break in the two 
thousand miles long coast road which extends from 
Canada to Mexico. The American Institute of Steel 
Construction selected the Golden Gate Bridge as the 
most beautiful bridge, costing more than 1,000,000 
dollars, completed in the United States in the yeffr 
1937. 

The L.C.C. as an Electricity Consumer 
In a recent paper read before the Association of 
Supervising Electrical Engineers by Mr. Forbes 
Jackson, the quantity of electricity consumed by the 
London County Council and the difficulty experienced 
in reducing its cost are discussed. The area of the 
L.C.O. is 116 square miles, and it has a population of 
more than four million. It consumes approximately 
for its own services, including drainage, schools, 
hospitals, fire brigades and administrative buildings, - 
36 million electric units a year. As this supply is m 
taken from 1,100 different points and from various * 
supply authorities, it is not able to reap the benefit 
of its great diversity of supply and get an inclusive 
tariff. This is perhaps the reason why electric supply 
is not more largely used. Mr. Forbes says that there 
are only three hospitals which use electric cooking, 
and its use is not increasing. The L.C.C. deals 
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directly or indirectly -with 1,200 schools, and whilst 

* a big programme of conversion from gas lighting to 

* electric lighting has taken place, the conversion to 
electric heating, with the exception of reflector fires 
in open-air schools, has been slow. The standard 
adopted for the lighting of schools is 8—10 foot- 
candles. Mr. Jackson points out that the low ceilings 
now favoured in modem schools make totally 
indirect lighting of class rooms undesirable, for a 
low ceiling when too bright has a depressing effect. 
It is known that the all-electric housing experiments 

jof the L.C.C., of the St. Pancras Housing Association 
and others have been great successes. During the 
last four years, 23,000 houses or flats have been 
converted from gas to electric lighting by the L.C.C. 
More than 80 per cent of the tenants had electric 
light installed although their rent was raised to meet 
the cost of wiring. 

Preventing Oil Fires in Power Stations 

A study of the inflammation of lubricating and 
similar oils recently made in the research laboratories 
of Messrs. Mather and Platt, Ltd., Park Works, 
Manchester, has elucidated the mode of combustion 
of these oils and led to the development of the 
‘Mulsifyre’ system of extinguishing oil fires (Beama 
Joumal of June). It was found that when lubricating 
oil was heated in a container to the temperature 
commonly employed with modem steam turbines, the 
oil does not take fire. The danger arises when there 
is a relatively thin film of the oil falling on, or flowing 

14 over, a steam pipe. As the oil flows over the hot 
surface, the complex molecules are ‘cracked’ and new 
substances are formed. The heavier fractions remain 
clinging to the metal surface, while the lighter 
fractions volatilize. Between these volatilized frac¬ 
tions and the oxygen of the atmosphere an exothermic 
reaction takes place causing a considerable increase 
of temperature, and new substances appear, alde¬ 
hydes, acetic acid, bituminous matter and saponifiable 
oil. 

It was foimd that whilst the open flash point of 
tjae oil used was greater than 400° F., the flash point 
of the volatile fractions was only about 175° F. When 
ignition takes place in these circumstances it never 
does so at a point in contact with the steam pipe. 
The flame can often be seen to develop in the air 
several inches above the pipe. In order that the 
oil spurting from a defective pipe joint may catch 
fire, it must be sprayed in the air in a finely divided 
form. The underlying principle of the ‘Mulsifyre’ 
system of quenching oil fires is to change the nature 
of the liquid. By emulsifying it, the inflammable 
liquid becomes incapable of burning. With the 
‘Mulsifyre’, the mechanical agitation is provided by 
discharging water under pressure through a special 
form of nozzle on to the surface of the oil. The water, 
issuing from this projector in a strong, driving, well 
distributed spray, it strikes the oil with considerable 
force. The projectors are effective either when quite 
close to the oil or when many feet away from it. 
A large-scale demonstration plant has been erected 
at Park Works, Manchester. 


The Universal Decimal Classification 
Many classifications have been evolved rather as 
an intellectual exercise than with any specific aim 
in view. Others have been made in the attempt to 
devise a so-called logical system. Most have lapsed 
already into obscurity. The success of the Decimal 
Classification, which has survived sixty years of test 
and is still being adopted at an increasing rate, is a 
testimony to the qualities inherent in its structure 
and order. ISTo alternative has been found to be 
sufficiently valuable to justify detailed development 
to the extent which the Dewey Classification has 
experienced, and no classification which lacks such 
detailed expansion is capable of replacing the 
Universal Decimal Classification. This classification 
was adopted unanimously as the international 
standard classification by representatives of more 
than forty Governments at the World Congress of 
Universal Documentation held in Paris in 1937. The 
Classification is employed in thousands of institutions 
throughout the world for the indexing and arrange¬ 
ment of public and private archives, books, references 
to published articles in literature and documents and 
apparatus of all kinds. Some 150,000 published 
references to literature in the field of science and 
technology alone are classified annually in accordance 
with this code, besides many hundreds of thousands 
of items in private files. The total work will com¬ 
prise about 2,000 pages of printing in double column, 
including about 70,000 classes, and costing about £6. 
The appearance of “Section 54, Chemistry” (London : 
Messrs. Simplon and Marshall, 1939. 75. 6s2.) will be 
welcomed by all those concerned with the progress 
of bibliography. The new Section comprises pure 
and theoretical chemistry. The industrial processes 
for the manufacture of chemicals will appear as 
Section 66. The present section contains about 
4,000 main clauses, capable of dealing, in the minutest 
detail, with every aspect of modem ch emi stry; as 
an example of its application may be mentioned the 
Royal Dutch Petroleum Company, which utilizes the 
classification to index annually some 120,000 items, 
mainly of chemical interest. 

Evolution of the University Clinic and its Laboratories 
Two lectures were delivered by Prof. Simon 
Flexner at Oxford early in the present year, in 
which he traced the establishment of clinics in 
medicine and surgery on a university basis. He 
suggested that this involves three factors: (1) the 

provision of laboratories in the clinic for scientific 
research, (2) the appointment of clinical professors 
qualified in at least one subject of medical research, 
and (3) the power of these professors to command 
time for the patients from whom the research 
problems are derived. The key to the achieve¬ 

ment of these conditions, Prof. Flexner considers, 
lies in laboratories attached to the clinics, where 
investigator and student meet and labour together, 
and he proceeded to review the history of the 
development of such laboratories. The establish¬ 
ment of clinical laboratories was traced back to John 
Hughes Bennett and Lionel Smith Beale in the 
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middle of last century in Britain, to Frerichs and 
Traube in Germany, and to Bowditch and Newell 
Martin in America. In conclusion, a tribute was paid 
to Lord Nuffield who, in making his wise and munifi¬ 
cent benefaction for medicine, recognized the need 
to aid the pre-cknical, as well as the clinical, labora¬ 
tories. The lectures constitute a valuable history of 
the subject, and have been issued in pamphlet form 
by the Clarendon Press, Oxford. 


Currents in the South Pacific 
An atlas has been constructed by the Marine 
Division of the Meteorological Office from observa¬ 
tions made by merchant vessels and H.M. ships 
during the period 1910-1937 (H.M. Stationery Office. 
7a. 6c?.). No previous atlas of the currents of this 
ocean has been published since 1897. The new atlas 
is a definite contribution to our knowledge of the 
surface drifts of the oceans, for this is the first time 
that the currents of the South Pacific have been 
treated statistically. Two charts are given for each 
quarter of the year. One shows the mean set and 
drift for each of the small areas where observations 
are available; the other chart gives roses showing 
the percentage frequencies of current in any direction 
for larger areas. In addition, the percentage fre¬ 
quencies of currents, flowing in the same direction, of 
various strengths, are indicated. In this manner all 
possible information as to the variation of current 
is graphically illustrated. The investigation into the 
currents of this ocean has brought out many im¬ 
portant points which are summarized in the text, 
tables and graphs. 


Objectives of Higher Education in India 


Reference was made in Nature of May 6, p. 757, 
to an article in The Mahratta about a proposal for 
the establishment by the Bombay Government of a 
Deccan College Institute for higher education in 
mathematics, philosophy, English, philology, Indian 
languages, history and economics. The paragraph in 
question concluded: “In view of the growth of unem¬ 
ployment among the educated classes . . . the 
comment suggests itself: higher education for 
what The writer of the article has taken exception 
to these words as implying “ a desire to restrict the 
fun ctions of universities to utilitarian subjects only”. 
They were, in fact, meant to call to mind the danger 
of promoting educational undertakings without a 
clear sense of direction and purpose. The whole sub¬ 
feet of the unemployment of university graduates is 
dealt with by W. M. Koteohnig in his “Unemploy¬ 
ment in the Learned, Professions” (Oxford University 
Press, 1937). In his survey of the problem in India, 
le points out that unemployment is worst amongst 
graduates in liberal arte courses and that this is 


traceable to a wrong emphasis in education, too much 
stress being Md on higher literary and theoretical 
studies. A proposal to establish a new college pro¬ 
viding liberal arts oourses for graduates appears to 
OpiTfe? an answer to the question whether these 
^ tfoaJyy not merely for the oon- 

* but Safeo ibr careers which are 
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High Resistance Resistors 

The Zenith Electric Co., Ltd., Villiers Road, 
London, N.W.2, has issued a catalogue desonbing 
its wire-wound vitreous embedded resistors (re¬ 
sistances). They consist of a ceramic tube or rod 
spirally wound with resistance wire and embedded 
in vitreous enamel. This company wat> tho first to 
produce resistors of this type in Great Britain. 
Modem requirements have created a need for re¬ 
sistors of comparatively small size characterized by 
their resistance remaining steady under all working 
conditions. The requirements of high ohmic value^ 
necessitate resistance wires of the smallest possible 
gauges; they are naturally delicate and fragile, and 
trustworthiness makes it necessary that the wires be 
embedded in, and protected by, a covering absolutely 
impervious to the entry of moisture or to the attacks 
of acids, alkalis or other deleterious substances. It 
must be capable also of withstanding high overloads 
and repeated heating and cooling, without developing 
flaws, crazing or cracks which would permit the entry 
of moisture, and quickly lead to open circuit, by the 
corrosion of the fine-gauge wires employed. The 
foregoing requirements seem to be fully met in 
practice by the ‘ceramite’ embedding process, which 
is much superior to ordinary vitreous enamels. 
Being akin to porcelain, it has very high insulating 
properties, possesses great mechanical strength and 
resists chemical attaok. The new “ceramite’ resistor 
complies with all the latest Government specifications 
for tropical grade resistors. 

Anti-Rabic Treatment in India 

Details are given in the annual report, for 1936, 
of the director, Dr. R. 0, A. Smith, recently issued, 
of anti-rabio treatment carried out at the Pasteur 
Institute of India, Kasauli, and its attached centres. 
The total number of patients attending was 24,897, 
of whom 18,620, made up of 17,263 Asiatics and 
1,367 Europeans, received the full course of inocula¬ 
tions with vaccine. Of these, 97 Asiatics died, a death- 
rate of 0-56 per cent, but no Europeans. The vaccine 
employed was a carbolized 5 per cent emulsion of brain 
of sheep inoculated with Paris fixed virus, a numbpfr 
of cases suffering from severe bites of rabid animals 
receiving anti-rabic serum treatment in addition. 

The annual report of the director, Lieut.-Colonel 
K. R, K. Iyengar, for the year ending December 31, 
1937, of the Pasteur Institute of Southern India, 
Coonoor, has recently been issued. At the Institute, 
426 patients, and at subsidiary centres 11,307 
patients* underwent the full course of treatment. 
The number of deaths from rabies reported among 
all treated cases (complete and incomplete) was 
twenty-one, giving a mortality rate of 0*15 per 
cent. Death followed dog-bite in nineteen cases, 
while one death was due to fox-bite and one to jackal- 
bite. The shortest incubation period observed during 
the year was sixteen days (dog-bite) and the longest 
was 109 days (jackal-bite). The vaccine used was 
Semple’s 5 per cent carbolized sheep-brain suspension 
of Paris fixed virus, which was in its 994th passage 
at the (dose of the year. 
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"Typhus Fever in the United States 
, In a recent communication to the permanent com¬ 
mittee of the International Office of Public Health 
{Bull. Off. internat. d'hyg. publ., 30, 1780; 1938), 
Surgeon-General H. S. Cumming stated that endemic 
typhus transmitted by fleas, as distinct from classical 
typhus transmitted by lice, of which no case had 
occurred in the United States recently, was on the 
increase in the United States, where three thousand 
cases had been reported in 1937. In addition to an 
increase in the number of cases, there had been an 
extension of the disease into the interior of the 

^country from its original foci on the Atlantic coast 
and Gulf of Mexico. Typhus was now being notified 
in the north of Alabama and Georgia and in Tennessee. 
In recent years, endemic typhus had shown a tendency 
to spread from the towns to the rural areas, especially 
those m which pea-nuts were grown on a large scale, 
which suggested that the grey rat, a well-known 
reservoir of the disease, was being attracted into the 
rural districts by this kind of food. Another reservoir 
of the disease was a native rodent known as the 
Oldfield mouse, and about a dozen other native 
rodents which had been found to be susceptible to 
infection by typhus were potential reservoirs of the 
disease. The case mortality of endemic typhus is 
below 5 per cent, most of the deaths occurring in 
patients more than fifty years of age. 

The National Research Council of Japan 
The report of the National Research Council of 

^^Japan, volume 2, No. 7, covering the period April 
1937-March 1938, lists the serial publications issued 
during this period and includes notes on the general 
meeting of the Council and on divisional and com¬ 
mittee meetings as well as on the international 
scientific meetings at which the Council was repre¬ 
sented. Discussions at meetings of the Committee 
on Pacific Investigation have dealt with fishes of the 
Pelew Islands, the fluctuation of water temperature 
in the north-eastern sea region adjacent to Japan of 
the North Pacific Ocean, the vertical distribution of 
plankton in relation to submarine illumination and 
temperature, the propagative protection of the few 
seal in the North Pacific. Discussions at meetings 
of the Committee on Engineering Research have 
covered television, the technical development of the 
broadcasting service and the research problems of 
electric arc welding. A full list of officers and 
members of the divisions and committees is included 
with a list of serial publications received from 
abroad and a table of serial publications already 
issued by the Council. 

^ Contraceptive Advice by Local Authorities 
f The Family Planning Association directs attention 
to the fact that the Ministry of Health has during the 
last nine years issued four memoranda to local 
authorities in England and Wales on the provision 
of contraceptive advice for married women, but states 
that of 409 authorities so notified less than half have 

* taken any effective action. The Committee on Abor¬ 
tion in its report (see Natubb, June 1, p. 19) stated 


that the available facilities for contraceptive advice 
are inadequate and should be extended. The Family 
Planning Association, which incorporates several 
bodies that formerly dealt with questions of birth 
control, now has sixty-six voluntary clinics where 
advice on birth control and sterility is given to 
married women. Information on the subject may 
be obtained from the Secretary of the Association, 
69 Eccleston Square, London, S.W.l, and financial 
support would be welcomed. 

International Geological Congress 

The Second Circular for the eighteenth session of 
the International Geological Congress, London, 1940, 
has now been issued. The sessional meetings will be 
held during July 31-August 8, 1940, and the following 
ten subjects have been listed for discussion : (1) 
metasomatic processes in metamorphism ; (2) rhythm 
in sedimentation ; (3) the geology of iron-ore de¬ 
posits; (4) the geology of petroleum ; (5) the geology 
of sea and ocean floors ; (6) the pliocene-pleistocene 
boundary ; (7) faunal and floral facies and zonal 
correlation; (8) earth movements and organic 

evolution; (9) the geological results of applied 

geophysics ; (10) the geology and paragenesis of the 
ores of lead and zinc. One of these, the geology and 
paragenesis of the ores of lead and zinc, will form the 
subject of a symposium to which recognized authori¬ 
ties have been asked to contribute. It is intended to 
issue these accounts before the Congress and to 
promote discussion on them at the sectional meetings. 

The Circular contains details of a series of geo¬ 
logical excursions covering most of the British Isles, 
together with a route-map indicating the principal 
localities to be visited. In all, fourteen pre-Congress 
and ten post-Congress excursions are offered and a 
series of guide-books to be presented to the members 
is in course of preparation. The arrangements for 
the Congress are now well in hand and upwards of 
1,200 geologists from home and abroad have already 
signified their intention of being present. Sir Thomas 
Holland has been elected president of the General 
Organizing Committee and president-designate of 
the Congress. All communications should be addressed 
to the General Secretaries, Eighteenth Session 
International Geological Congress, Geological Survey 
and Museum, Exhibition Road, London, S.W.7. 

Speleologists in South Wales 

The fourth annual conference of the British 
Speleological Association will be held at Swansea on 
August 6-9. In the preliminary programme it i* 
announced that the meetings and administrative 
organization will be housed in the buildings of the 
University College of Swansea, while the students' 
hostel has been placed at the disposal of visitors 
The Conference will meet under the presidency oi 
Dr. R. R. Marett, rector of Exeter College, Oxford, 
whose work in the exploration of the Mousterian cave 
of St. Brelade, Jersey, is familiar to all students oi 
palaeolithic man. August 6 will be devoted to cave 
exploration, when the members of the Association 
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will be divided mto two bodies, one, the archaeological 
section, visiting such famous archaeological sites as 
Bacon’s Hole, Paviland Cave, in which was found 
the well-known Paviland skeleton, and many years 
ago the late Prof. Sollas claimed to have discovered 
p alae olithic painting, the Long Hole and others. 
Visits to the museum of the Royal Institution of 
South Wales and the Caermarthen Museum have also 
been arranged. The second section on this and suc¬ 
ceeding days will engage in pot-holing, visiting Dan-yr- 
Ogof, Craig-yr-Nos, Penwyll, Porth-yr-Ogof, Wills 
caves, and others, all of noted difficulty of access. 
In addition to Dr. Marett’s presidential address, a 
lecture will be given by Prof. T. Neville George, 
professor of geology in University College, Swansea, 
and a number of papers on speleological subjects have 
been arranged. The conference will be preceded by 
a camp at Lamb’s Leer in the Mendips, where a camp 
held at Easter last discovered a new rift chasm, 
descending to a depth of 260 ft. below ground. This 
and other discoveries here of the south regional 
members of the Association will be reported at the 
Conference. 

Announcements 

Prof. W. L. Bragg, Cavendish professor of experi¬ 
mental physics in the University of Cambridge, has 
been elected correspondant of the Section of Mineralogy 
of the Paris Academy of Sciences. 

The Royal African Society has awarded silver 
medals to the late C. F. Massy Swynnerton, formerly 
director of tsetse research in Tanganyika Territory. 
Dr. Edwin W. Smith, editorial superintendent of the 
British and Foreign Bible Society and editor of the 
Journal of the Royal African Society, and Miss 
Margery Parham, research lecturer in colonial 
administration in the University of Oxford. 

Mr. Frederick P. Muxs has been appointed 
honorary secretary of the North of England Institute 
of M in in g and Mechanical Engineers, Neville Hall, 
Newcastle-upon-Tyne, 1. 

The first award from the Anna Fuller Fund of 
New Haven, Connecticut, has been made to Prof. 
Ernest Hennaway, Prof. J. W. Cook, Dr. C. L. 
Hewett, Dr. I- Hiegar and Dr. William Mayneord, 
who are all workers in the research department of 
the Royal Cancer Hospital (Free), London. The prize, 
which is worth about £1,500, is awarded for a 4 ‘real 
and outs tan di ng contribution to knowledge on the 
subject of the cause, care, prevention or cure of 
cancer**. 

The Thirteenth International Congress of Zoology, 
which should have been held this year at Rio de 
Janeiro, will take place in July or August of next 
yea*. Farther information can be obtained from the 
Secretary-Gene*^, 66 rue de Buflbn, Paris, 6. 

<J0UB8^ of malarjology will be held 
' Roaaae ' 031 25- 


September 20. The fee is 400 lire. Further informa¬ 
tion can be obtained from the Istituto di Malariologia,i 
Policlinico Umberto 1, Rome. 1 

A free course on instruction in the history of 
medicine will be held at the Institute for the History 
of Medicine, Berlin, by Profs. Diepgen and Zeiss and 
Drs. Artelt and Heischkel on July 25-27. Further 
information can be obtained from the Institute, 
Universit&tsstrasse 3 b, Berlin, N.W.7. 

An International Air Congress will be held 
Stratford-on-Avon during July 8-13, 1940, organized 
by the Royal Aeronautical Society, at which there 
will be papers and discussions on the technical aspects 
of aviation. Further information can be obtained 
from the Organizing Secretary, International Air Con¬ 
gress 1940, 4 Hamilton Place, London, W.l. 

The eleventh Congress of the International Union 
against Tuberculosis will be held in Berlin during 
August 11-September 20 under the presidency of 
Dr. Otto Walter. The discussion will be confined to 
three principal subjects : (1) the problem of the 
virulence of the tubercle bacillus, (2) the interest of 
tuberculosis in subjects more than fifteen years of age, 
(3) the re-adaptation of tuberculous patients for work. 
Further information may be obtained from the Union 
international© contre la tuberculose, 66 Boulevard 
Saint-Germain, Paris 6°. 

A photographic competition for pictures of wild*" 
flowers and plants has been organized by the Green 
Cross Society, 47 Victoria Street, London, S.W.l. 
The general object of the competition is to counteract 
the temptation to piok wild flowers or to uproot the 
plants. At the same time it is hoped to stimulate 
interest in and knowledge of this miniature and 
delightful form of wild Nature—including grasses, 
sedges, ferns and even fungi. Further informa¬ 
tion can he obtained from the Secretary of the 
Society. 

/ 

According to international statistics, the popijjA- 
tion of the globe at the end of 1937 was 2,134,000,000. 
Half this number belonged to Asia. Europe had 
297,000,000 inhabitants ; the most thickly populated 
countries were Germany, England and France. 

A new international *'Address Book of Plant 
Taxonomists, Geographers, and Ecologists” is being 
prepared by the editors of Chronica Botanica and will 
be issued in the near future in the new series of 
"Plant Science Books”. The Address Book will not 
only give the names and addresses of men of science , 
included, but also their scientific interests, together** 
with a conspectus of current and planned research. 
As it is no longer practicable to compile an address 
book for the whole of plant science, it is hoped that 
similar address books will be prepared for the other 
branches of the plant sciences. Further information 
can be obtained from the Editor, Chronica Botanica , 
P.O. Box 8, Leiden, Holland. 
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intended for this or any other part of Nature, No notice is taken of anonymous communications . 

Notes on points in some op this week’s letters appear on p. 159 

Correspondents are invited to attach similar summaries to their communications. 


Characteristic Variation of Region F# Ionization 
Throughout the Year 

In a letter from W. M. Goodall, which, appeared 
in Nature of June 10, p. 977, there is made one 
further step in the elucidation of the complex 
behaviour of Region F % of the ionosphere, in that it 
is shown that there is a better correspondence be¬ 
tween ionization and calcium flocculi figures for the 
central solar disk than there is between 
ionization and the usual sunspot num- 15 
hers. From the determined relation 
between ionization, and solar activity 
(as expressed by the calcium flocculi 
figures), it is possible to estimate ^ 
the average seasonal variation of 4 10 
ionization over a number of years, g 
the varying influence of solar activity ^ 
being removed. Assuming, for ex- § 
ample, that the solar activity had | 
remained constant at a level ex- Ja 
pressed by the calcium flocculi char- g 6 
-fleeter figure 3*0 throughout the period S 
1935-38 (actually, of course, it was ® 
gradually altering), the seasonal varia¬ 
tion of the Region F 2 critical fre¬ 
quency at Washington (lat. 39° N.) 
is as shown in curve A in the accom¬ 
panying figure. The trend of such 
a curve confirms the observations 
of Appleton and Naismith 1 *®, who 
earlier found a similar variation in 
the northern hemisphere during sun¬ 
spot m inim u m at both Slough and Tromso during 
die. Polar Year 1932-33, and at Slough in succeed¬ 
ing: years. The continuance of the radio work at 
Tromso by Harang 8 has provided further con¬ 
firmatory evidence, and we may now feel confident 
that a curve of this type represents fairly accurately 
the seasonal variation of noon critical frequency (and 
thus ionization) in the absence of marked ionospheric 
storms. 

It will be seen that in curve A the two maxima of 
ionization do not occur at the equinoxes, and they 
may not be associated without qualification, as Mr. 
Goodall suggests, with the well-known maxima of 
magnetic activity which occur in March and Septem¬ 
ber. The ionospheric data may now be regarded as 
.Sufficiently accurate and extensive for us to be able 
ft) say that at the northern hemisphere stations, 
Tromse, Slough and Washington, the spring ionization 
maximum occurs earlier than the spring magnetic 
activity maximum, while the reverse is the case in 
the autumn. The maxima of magnetic activity can, 
moreover, be recognized in the ionospheric data, 
since in March and September there are found to 
be the most violent examples of the depression of 
the critical frequency during ionospheric storms.* 


Data for the southern hemisphere are not yet 
sufficiently extensive or concordant for us to be able 
to specify the variation of ionization with the same 
assurance as in the case of the northern hemisphere, 
but from the published data for Watheroo (lat. 30° S. ) 8 
and from data kindly communicated to me by Prof. 
F. W. G. White (Christchurch, lat. 43-J° S.) and by Dr. 
D. F. Martyn (Sydney, lat. 33° S.), I have estimated 


what would be the variation of the critical frequency 
for a station at lat. 39° S. for the same degree of solar 
activity represented by A. This variation is shown 
in curve B. A seasonal relation is apparent and I 
suggest that the four maxima in the two curves are 
correlated as indicated. 

(A remarkable feature of the results available to 
date is that while a variation of the type A has been 
experienced each year since 1932 in the northern 
hemisphere, the published data for the southern 
hemisphere station at Watheroo 8 indicate something 
entirely different. In that case, the (a) maximum 
has consistently occurred in April but the (6) 
maximum has shifted steadily from November to 
September with increasing solar activity. It will be 
important to see whether this remarkable anomaly 
indicated by the published figures is confirmed during 
the next solar cycle.) 

The characteristics of the variation of Region 
noon ionization as illustrated by the figure may now 
be summarized as follows: 

(1) The principal feature of Region F t ionization 
is an anomalous seasonal one in that summer ioniza¬ 
tion is less than we should expeot from consideration 
of the winter value. This may be due to the fact that 



Characteristic variation or noon Region F a critical frequency 
for period op constant solar activity. Curves A and B relate 
TO LAT. 39° N. AND LAT. 39° S. RESPE CTI V EL Y. 
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the higher atmosphere has a different molecular dis¬ 
tribution at high levels m summer and winter, the 
scale height being increased m summer (such an 
increase of scale height could result from an increased 
air temperature or from a reduction in the molecular 
mass of the ionized air component) or to a seasonal 
alteration in the type or intensity of the ionizing 
radiation. This anomalous seasonal effect is most 
strikingly illustrated by the summer minimum. 

(2) There is, in addition, a minimum of ionization 
in midwinter. This either may be a normal reduction 
of ionization due to the increased obliquity of the 
mcidence of the ionizing radiation, or may be due to 
a semi-annual variation of the intensity of the 
ionizing radiation (photons or corpuscles) arising 
from the fact that the two sunspot regions north 
and south of the equator are more directly exposed 
to the earth at the equinoxes than in summer and 
winter®. In the latter case, it is seen that the in¬ 
fluence of the summer minimum mentioned in (1) 
would tend to make the semi-annual maxima occur 
earlier and later than the spring and autumn equinoxes 
respectively. 

t (3) There is a fairly detailed correspondence 
between ionizing radiation and solar activity as ex¬ 
pressed by central zone character figures. 

(4) There is also a remarkable asymmetry between 
the ionization trends in the northern and southern 
hemisphere, which is perhaps best described as due 
to an influence which causes a depression in the 
critical frequency in both hemispheres during the 
northern summer®. 

E. Y. Appleton. 

London. 

June 26. 


1 Appleton, E. Y., and Nafemitb, B., Ptoc. Bog. Soc., A, 160, 686 
(1936). 

•Appleton, E. Y.. Naiarmth, B, and Ingram., L. J., Phil. Trout , 
A, m, 191 ll9B7h 

• Haran^L^ Ten. Mag., 42, 65 (1037), 43, 41 (1938); and 44, 15 


4 Appteton, E. V., and Ingram, L. J„ NAima, 136, 648 (1936). 

4 Cortie, A. L., Mon. NaL Bog. Aetro. Soc., 73, 62 (1912). 

• Berfcner, L. Y., Wells, H. W-, and Seaton, S. L , Terr. Mag.. 41, 
173 (1936); and Befkner, L. V„ and Wells, H. W , 43,16 (1938). 


Nitric Oxide in the Earth's Upper Atmosphere 
The failure to observe nitric oxide bands in the 
auroral spectrum or in that of the light of the night 
sky has long been a puzzle to me. One of the most 
conspicuous characteristics of nitrogen afterglow 
spectra is the intense excitation of the £- and y- 
systems of NO in active nitrogen even in the presence 
of only a trace of oxygen. Of these two systems, 
the §-bands, are the more intense, and the strongest 
members lie on the long wave-length side of the 
great Hartley absorption band of ozone. The y- 
eystCm lies on the short Wave-length side. This 
description is significant for the interpretation of the 
eaegeranente Which will be described below. 
ka. The spectrum which is reproduced here is the 
of an afterglow which iaproduced by passing 
to etetsnsmely weak discharge through nitrogen at a 
pressure of 10 m The nitrogen contained a trace 
of oxygen, tod with a strong discharge showed the 
afterglow which hats been studied by 
m The spectra of the strong tod weak afterglows 
those of the aurora and the light 
y. Thp Ytftapd>&plto bands, A 3457, 
in tbte weak 
mteing&nn the strong 


glow, which consists of the bands typical of auroral 
spectra. The NO bands are entirely missing from the 
strong glow and very strong in the weak afterglow- 
The remarkable fact concerning the NO bands in 
the weak glow is the absence of the p-system, normally 
the stronger of the two sets of bands. Since in all 
its other features this spectrum represents the best 
laboratory reproduction of the light of the night sky 
so far achieved, we must conclude that the nitric 
oxide bands are present in the light of the night sky 
but are not observable because of ozone absorption. 



Several striking conclusions are inevitable. First, 
that nitric oxide mu&t play an important part in 
excitation processes in upper atmosphere spectra and 
the one which appears to be quite reasonable is the 
dissociation of excited nitric oxide by collisions with 
metastable nitrogen molecules yielding O 1 S 0 and N 2 P. 
This is a process which should go on most readily 
at higher pressures and thus it leads to the hypothesis 
of a very low altitude origin for much of the radiation 
from metastable states. This agrees with Gauzit’d 1 
observation of A 2844 as the lower limit of the night 
sky spectrum. In fact, it would not appear too 
radical a postulate to suggest that the altitude is so 
low as 25 km , that is, the layer of maximum ozone 
content. 

It may be of interest to point out that A. H. 
Compton* and his collaborators recently reported 
25 km. as the altitude at which mesotron production 
took place at a latitude of about 38°. This fact, and 
the observations reported above, make it necessary 
to give serious consideration to cosmic radiation as a 
possible major contributor to the light of the night 
sky. > 

Joseph Kapl£n. ~ 

Departments of Astronomy and Physics, 

University of California at Los Angeles. 

* Gfrtfflt, J., Ann, tfAtirophyt , 331, July 1938 

* Compton, A H, Scton, iL, and Gill, P. S , Science, 89, 398 (1939), 


A Determination of the Half-Value Periods of 
Radium C' and Thorium C', with a Note on 
Time Lags in a Geiger Counter 

During the development of the method of coin- ^ 
cidence counting for nuclear investigations 1 »*, ytT 
appeared useful to construct a coincidence counted 
with a variable electrical resolving time in order to 
provide a method for determining radioactive half¬ 
value periods of the order of 1 second or less. The 
basic principle is that if a radioactive source is 
placed between two Geiger counters connected to a 
coincidence counter with resolving time t, tod if, in 1 
the course of successive disintegration, the source 
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emits pairs of particles which are both detectable by 
'^the counters, a genuine coincidence rate of 

Or - 6U1-6-*) 

will result, where X is the disintegration constant of 
the short-lived nucleus. 

This method has been successfully applied to the 
determination of the period of radium C', and a 
value of 

1*50 (db 0*20) x 10“ 4 sec. 

has been obtained for the period, in fair agreement 
^yith Jacobsen’s determination 3 . 

The same method of experiment is now being used 
for a determination of the period of thorium C'. 
Preliminary experiments yielded curve (6) for the 
variation of the a-(J coincidence rate G T with the 
resolving time t. As a check on the satisfactory 
operation of the apparatus, experiments were then 
made with other sources for which no variation in 
coincidence rate would be expected. None was found 
(to an accuracy of 1 in 1000) in the range of resolving 
times 2 x 10~* see. to 10~® sec. However, for re¬ 
solving times below 2 X 10”* sec. the curve (a) was 
obtained. At this stage, therefore, it became clear 
that most of the effect with the thorium C' source, 
curve (&), was spurious. On the other hand, further 
experiments have shown that the difference between 
curves (a) and (6) is really significant, and from this 
difference a period of 

3 (i 1) x 10~ 7 sec. 

for thorium C' has been deduced. No previous 
measurements of the period have been made, but 
^Gamow 4 has estimated it theoretically to be of the 
order of 10~ 7 sec. 



The curve (a) has been found to be independent 
of the source used to provide the true coincidences 
(for which X 10 7 sec.- 1 ) and is not materially 
affected by altering the input capacity of the elec¬ 
trical circuits within reasonable limits. Further, if 
both valve lines of the coincidence counter are 
connected to the same Geiger counter, each impulse 
& from the counter is recorded as a coincidence by the 
* circuits (for circuit resolving times down to 1*5 x 
10~ 7 sec., which is the lowest used so far in coin¬ 
cidence measurements). Clearly the only explanation 
consistent with all the facts is that the loss of coin¬ 
cidence countB, curve (a), must be due to a variable 
time lag between the formation of the primary 
ionization inside the counter and the sudden ap¬ 
pearance of an appreciable voltage drop across the 
counter. 


This result is qualitatively in agreement with the 
theoretical suggestions which have been made 
concerning the action of a Geiger counter 5 * 6 , 7 . The 
time lag which I have observed would correspond to 
the time taken for an electron formed by primary 
ionization near the walls of the counter to reach the 
neighbourhood of the wire, where the electric field 
is strong and it can give rise to a sudden burst of 
ionization in the counter. From the present observa¬ 
tions, the order of magnitude of this time appears to 
be ICh® to 10~ 7 sec. The agreement with theoretical 
predictions is therefore roughly quantitative as well. 

It is hoped to publish full details of the experiments 
very shortly. 

J. V. Dunworth. 

Cavendish Laboratory, 

Cambridge. 

June 6. 

1 Dunworth, in the press. 

•Feather and Dunworth, Proc. Roy. Soc. t A, 168, 666-585 (1683). 

8 Jacobsen, Nature, 183, 565 (1684), 

4 Gamow, “Structure of Atomic Nuclei and Atomic Transformations” 
(1938). 

1 v. Geel and Kerkum, Physica , 6, 609 (1938). 

• May, Proc. Phys, Soc., 51, 26 (1939). 

7 Werner, Z. Phys., 90, 384 and 92, 705 (1934). 


Binocular Stereoscopic Vision 

Prof. T. S. Patterson’s recent letter 1 gives further 
evidence of the principle illustrated in my letter to 
Nature 4 , namely, that, in binocular vision, the 
apparent distance, and (consequently) the apparent 
Bize of the object, depend on the angle of convergence 
of the two eyes. 

The more general principle—that ‘seeing’ is a 
function of the brain, in which our eyes act as scouts 
but do not themselves draw the picture—may be 
exemplified as follows. 

(1) When we look, with both eyes, at any relatively 
near object, the retina of each eye necessarily receives 
a substantially different two-dimensional picture. Yet 
we do not ‘see’ a blurred combination of the two 
pictures, but invent, or rather, model, for ourselves a 
third well-defined 6 stereoscopic’ three-dimensional 
image. 

(2) When we move our eyes, so as to take a 
panoramic view of our surroundings, each retina 
necessarily receives a moving picture traversing its 
surface. But what we ‘see’ is not a moving picture, 
but successive portions of an extended fixed pioture: 

On the other hand, when a cinema camera performs 
the same manoeuvre, the projected picture shows the 
scene—whether interior or landscape—revolving rela¬ 
tive to the audience. 

The fixity of the picture seen when our eyes make 
a panoramic movement is, of course, due to the fact 
that we know that the external object is not moving, 
and that our brain therefore rejects the retinal 
evidence of motion which it knows to be illusory. 
But this process takes time, and if we turn our eyes, 
or our head, too quickly, for example, if we shake 
our head rapidly, the outer world appears to shake 
in the opposite direction. 

It would appear that actual measurement of the 
angular speed at which this illusion occurs might 
give a measure of the time required by the brain tc 
correct this form of retinal illusion. 

It follows that there is a close analogy between 
normal vision and vision in dreams. The principal 
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difference is that in normal vision the three-dimen¬ 
sional model is built up largely from retinal evidence, 
whereas in dreams the evidence is wholly, or nearly 
wholly, provided by the mind of the dreamer. 

R. A. S. Paget. 

1 Devonshire Terrace, 

London, W.2. 

June 29. 

1 Nature, 143, 1026 (1939). 

•Nature, 142, 77 (1938). 


The explanation sought by Prof. T. S. Patterson 1 
of the apparent reduction in size of the ‘squint* 
stereo-image may be this. The apparent position of 
the ‘squint* image is at the intersection of the crossed 
optic axes about half the distance of the stereo-card. 
Meanwhile, the angle subtended by the picture at 
either eye remains roughly what it was for the 
‘parallel’ image. The inevitable instinctive com¬ 
parison results in the apparently nearer presenting 
itself as proportionately smaller. 

The reversal of the stereo-photo, left-right, right- 
left, prescribed by Father O’Leary, does not seem to 
be necessary. The solid image can be obtained, with 
or without reversal, as in the stereoscope, so also by 
direct vision, squint or parallel. 

After some not too fruitful experimenting with 
Prof. Patterson’s ‘thumb’ method, I found it easier 
to switch from the ‘parallel’ image by deliberate 
squint. Then, with a little practice, one can alternate 
almost at will between the two positions. The 
accompanying contraction and expansion of the 
image is most striking. The trick of collimating the 
optic axes to obtain the ‘parallel’ image, I am con¬ 
vinced (after years of experimentation upon colleagues 
and pupils), can be acquired by almost anyone (Old 
Testament scholars, for some reason, are invariably 
recalcitrant subjects). The squint habit, I imagine, 
will prove much more difficult to induce. 

W. MoEnteqabt. 

Heythrop College, 

Chipping Norton, 

Oxon. 

1 Patterson, T. S., Naotus, 143, 1026 (1989). 


An Increase in the Rate of Growth of Paramecium 
Subjected to the Blastogenic Hydrocarbon 3 : 4 - 
Benspyrene 

Ik order to demonstrate a growth-rate larger than 
the normal, it is necessary to have optimum con¬ 
ditions for growth. If some factor other than the 
experimental is controlling growth, then of course 
growth-rate above the normal cannot occur. 

Superabundant food was supplied by Peters’s 
medium containing 1,500 million of Staphylococcus 
aureus per c.c. Staphylococcus was chosen because 
it does not grow in Peters’s solution at room tempera¬ 
ture, aftd therefore cannot be stimulated by benz¬ 
pyrene. Abundant oxygen was provided by growing 
the cultures, 0-2 c.c. in volume, in shallow well slides. 
The 'well Slides were kept in petri-dishes containing 
moistened with tap water. Warm 
' yrm VB0 <L 

nseedeA with about J00 organisms 
culture * a rapidly 
| order to avoid an 



initial lag in growth, which occurs when organisms 
from old cultures are used for seed. Counts were made/ 
24-48 hours after seeding. It is unsafe to count cul^ 
tures more than 48 hours old because growth rate then 
begins to fall off owing to exhaustion of food. During 
48 hours growth is exponential, and the time from one 
division to another is about five hours. 

The 3 : 4 -benzpyrene was applied as a colloidal 
emulsion in glass-distilled water : to produce, for 
example, a concentration of one in a million, 0*1 c.c. 
of a one in five hundred thousand emulsion was 
added to 0*1 c.c. of a seeded-Peters’s-Staphylococous 
liquid: the addition of distilled water alone made 
controls. On account of the strong photo-dynami#~- 
action of benzpyrene, all manipulations must be 
carried out at very low illumination, preferably 
behind a 2a Wratten filter ; and the oultures after¬ 
wards kept in the dark. Leaving the cultures at 
ordinary laboratory ill umina tion, if it does not kill 
them, greatly reduces their growth rate. When ready 
for counting, 0*05 c.c. of ‘Susa’ was mixed into the 
cultures ; after fixation the organisms are no longer 
light sensitive and can be counted at ordinary 
illuminations. 

Counts of control cultures show some variation, so 
that sets of four or five pairs were used in all cases. 

All these details must be followed for successful 
experiments. The results obtained in six consecutive 
experiments are given in the table ; in No. 6 sugar 
was omitted from the Peters’s medium ; in all cases 
the dilution of benzpyrene was one in a million. 



H0UTb of 

cultivation 

Numbers 

counted 

Percentages 

1 

Benzpyrene 

24 

649 

118 


Control 

24 

467 

100 

2 

Benzpyrene 

30 

1095 

115 


Control 

30 

949 

100 

3 

Benzpyrene 

Control 

30 

30 

380 

308 | 

126 

100 

4 

Benzpyrene 

Control 

30 

80 

364 

256 

112 

100 

5 

Benzpyrene 

Control 

48 

48 

1868 

884 

154 

100 

6 

Benzpyrene 

48 

778 

162 


Control 

48 

507 

100 


Benzpyrene was also tested against the nc(n- 
blastogenic 1 : 2-benzanthracene and gave 115 jg^r_ 
cent against 101 per cent, the control taken as 100 per" 
cent. In a single experiment, using benzpyrene in 
dilutions of one in 100 , 000 , one in a million and one 
in ten minion, the results were 99, 137 and 100. 
Thus was demonstrated a growth-stimulating pro¬ 
perty of 3; 4-benzpyrene on Paramecium in a dilution 
of one in a million, provided that the cultures were 
kept in the dark. The method enables one to express 
quantitatively this action on an animal cell. No 
attempt has yet been made to estimate the volume 
of the organisms. In this connexion it may be men¬ 
tioned that no differences in size between experi¬ 
mental and control were observed. 

When benzpyrene is applied to the tissues of animals^ 
a localized hyperplasia occurs ; from the above results ' 
it seems that this is probably due to a direct action on 
the cells, to growth stimulation. 

J. C. Mottbam. 

Mount Vernon Hospital, 

Norfchwood, Middlesex. 

June 25. 
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Distribution of Fluorosis in India and in England 

r Endemic fluorosis has been described in many 
different parts of the world. Dental fluorosis is found 
with waters having a fluorine content of one part 
per million, and in the United States considerable 
thought has been given to the elimination of ‘mottled 
enamel’ by improving water supplies 1 . Stiff backs 
and other signs of toxic fluorosis are found when the 
halogen exceeds three parts per million, and in North 
Africa, where the amount of fluorine in the soil is 
considerable, attention has been directed to the 
agricultural and veterinary, as well as to the human 
^aspects of the problem®. Industrial fluorosis among 
aluminium workers who handle cryolite has been 
described in Denmark 3 . In Arizona, Smith and others 4 
found that fluorine plus diet deficiency was a more 
potent cause of mottled enamel than fluorine alone. 

India . Endemic fluorosis has been recognized 
among men and animals in the Madras Presidency, 
and fluorine has been found in the well water 6 . In 
the adjacent areas of the Nizam’s do mini ons, I, with 
the assistance of Dr. B. K. Badami, director of Veter¬ 
inary Services, Hyderabad, found dental fluorosis 
among children in the Mabubnagar district. The 
cattle, moreover, in this area develop bone lesions 
with exostoses, which clinically resemble those found 
among anfmnJg suffering from toxic fluorosis, incurred 
whilst grazing near aluminium factories in Denmark. 

During the past few years I have ex amin ed 
more than 9,000 children in various parts of the 
Punjab, and in certain clearly defined areas I have 
found evidence of dental fluorosis in the milk and 
permanent teeth. These areas include the eastern 
parts of the Mianwali district, villages near Sargodha, 
^Hundewali near Chiniot, villages around Sangla Hill, 
in and around Kasur, villages near Ferozepore, and 
certain villages between Bhiwani and Hissar. I 
found that the teeth were most ‘mottled’ among 
children from the lowest social classes, who showed 
also irregularity in the size of the individual teeth. 
Stiff backs and elbows have been observed among 
village children who used deep well water in the 
neighbourhood of Kasur 8 . The Irrigation Research 
Institute, Lahore, at my request, kindly had water 
from a number of wells in the Kasur area analysed, 
and obtained from nil to four parts fluorine per 
million. 

jl^UI the places where dental fluorosis has been 
-detected in the Punjab are situated on the Indo- 
Gangetic alluvium, which is of practically the same 
composition all over the Province, and there is no 
reason to suppose that this alluvium contains any 
fluorine 7 . Geodetic research, however, has shown the 
existence of a ridge of rock causing shallowing of 
the alluvium 8 . The places from which I have collected 
records of clinical fluorosis may fairly be said to lie 
over this buried ridge. Dr. Heron considers it is 
reasonable to think the rocks forming the ridge may 
include lavas, and associated granites and rhyolites. 

England. Dental fluorosis has been described at 
T Maldon and in certain other parts of Essex 8 . Essex 
Waters have been found to contain fluorine up to 
six parts per million, and on a visit to that county 
I found that cases of mottled enamel may be met 
with in many different areas. Mottled teeth have 
also been described from parts of Somerset and 
Suffolk, and have been noted at Ashford, Kent, and 
t at Leicester 10 , and in Derbyshire near Chesterfield 11 . 

At Bampton, Oxfordshire, where I am living while 
on leave from India, I noticed dental fluorosis in 



Dental fluorosis in Oxfordshire. E.G.B. male, 

SEVENTEEN YEARS, BORN AND HAS LIVED ALL HIS 
LIFE AT BAMPTON IN THE BUSH. UNTIL THE AGE OF 
T HIR T E EN YEARS DRANK WELL WATER. 


adults and children in different parts of the village. 
Mr. Ainsworth very kindly came to Bampton and 
has confirmed my findings. Fluorine has now been 
found in Bampton well water. I have also recognized 
numerous cases of dental fluorosis among people who 
have been bom and spent most of their fives in the 
Marston Valley, Bedfordshire. Analysis has shown 
that the ‘knotts’ clay in the Marston Valley has a 
fluorine content of more than 450 parts per million. We 
do not know the source of the fluorine in the other 
parts of England where human fluorosis is found. 
The brownish-yellow flecks and spots of pigment, 
together with the dull white opaque areas of dental 
fluorosis are easily recognized, and if borne in mind, 
may be noted possibly in other areas. 

D. C. Wilson. 

Department of Medicine, 

Cambridge. 

June 21. 

1 Bean, M. H. T., Office International d'hygi&ne publique, Bull, 
mensuel, 30, 1294 (1038). 

5 Gaud, M., Office International d’hygiSne publique, Bull, m&nsuel, 
33, 1280 (1938). 

3 Roholm, K., ‘"Fluorine Intoxication** (London: Lewis, 1937). 

1 Smith, M. E., Lantz, E. M., and Smith, H. V.. “The Cause of Mottled 
Enamel, a Defect of Human Teeth**, Umv. Arizona Tech. Bull., 
No. 32 (1931). 

* Shortfc, H. B., McHobert, G. R., Barnard, T. W., and Nayar, A. S. M., 

Indian J. Med. Bes., 25, 533 (1937). 

• Stratford, L. E., personal communication (1939). 

T Heron, A., personal communication (1938). 

■ Survey of India, Geodetic Report, Debra Dun (1936). 

1 Ainsworth, N. J., Brit, Dental J., 233 (1938). 

10 Report of a meeting on May 18, 1933, of the British Dental Associa¬ 
tion, Metropolitan Branch. 
u Donaldson, S. K., personal communication (1939). 


Insect Sifce and Temperature 
When on insect is reared at graded temperatures, 
it is commonly found that the size of the resultant 
offspring decreases with increasing temperature 1 . 
Evidence of the working of this principle in Nature 
has emerged in a study of the competition amongst 
the various organisms which scour and keep open 
the bacteria beds of sewage works*. Four species of 
these nematocerous Diptera have been systematically 
measured for eighteen months, the wing-length of 
the female being taken as a convenient criterion of 
size. The flies were trapped on the beds of Leeds 
and of Huddersfield sewage works, where the monthly 
mean bed temperatures have a range of aboui 
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7°—18° C. They were sorted into monthly groups and 
the standard sample measured varied from 60 to 
200 from each of several trapping sites. 

Each species measured has a maximum size in one 
of the winter months and a minimum in one of 
the summer months with fairly steady inter- 
grading. The extent of the variation is shown in 
the following data giving the maximum and minimum 
wing lengths in millimetres recorded in the samples 
and the percentage difference. 

Metnoc nemnis long (tarsus, 2*66 ± 0*010 in January 
1939 to 2*01 ± 0*040 in September 1938, 21 per 
cent difference. 

Spaniotoina minima, 1*61 ± 0*007 m January 1939 
to 1*19 ± 0*008 in August 1938, 26 per cent 
difference. 

Psychoda att&rnata, 2*68 ± 0*022 in January 1938 
to 1*86 ± 0*016 in June 1939, 28 per cent difference. 

Psychoda sevetrini, 2*41 ± 0*012 in January 1939 
to 1*89 ± 0*013 in June 1939, 21 per cent difference. 

The figures are complicated by the fact that 
competition, which is most intense in the warmer 
months, also leads to a reduction in size, and samples 
taken at the same time from different positions on 
the beds may vary considerably according to the 
local composition and density of the population. It 
is evident, however, that temperature is the con¬ 
ditioning factor and that a rise of 1° C. in the monthly 
mean entails a reduction in wing-length of the order 
of 1-2 per cent for each of the four species. 

Mr. Glenny Smeal has kindly aided us in the 
statistical treatment of the data. 

W. H. Golightly. 

Ll. Lloyd. 

The University, 

Leeds. 

June 27. 


1 TJvarov, B. P., Trans. Ent. Soc. Land., 79, 38 (1931). 

1 Lloyd., Ll., Pm* Boy. Ent. Soc . Lorui., 10, 34 (193B), J. Inst. 
Sswaffs Purification, Part 1 (1037). 


The Mexican Loggerhead in Europe 


The valid scientific name of the Mexican loggerhead 
turtle, described as Thalassochelys (Golpochelys) kempi 
Garman 1880, is uncertain, since the animal is 
figured as Testudo caretta in the first specific account 
of a loggerhead 1 . Originally, Linnaeus (1768) had 
conferred this name upon a now unrecognizable form 
he had attempted to describe by publishing a single 
family character. 

My examination of specimens in 1938 revealed that 
the Mexican loggerhead is the western sub-species 
of a monotypic genus, its eastern relative being 
described in 1829 from the Pacific by Esohscholz as 
Ghdonia olivaaea . Boefctger (1888) and Baur (1890) 
were the first to record the latter from the Atlantic, 
and in 1938 I identified specimens from West Africa 
in the collections of the British Museum and Museum 
d’Histoire Naturelle, Paris 8 . 

The costal scutes of the western form are more 


f 
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constant and arranged in five pairs; in the 
t spfc-species their arrangement is usually 
then* numbers varying up to as many 
l or both sif&ee. The monotypic genus 

sub-spOcaest is characterized by 
" infi^uaiginal scutes, 
carapaces 




loggerhead is also monotypic with two sub-species, 
but possesses only three, poreless, inframarginals on t 
each side and is brown-red dorsally. Both genera^ 
differ widely in osteology a » 3 . 

The two sub-species do not overlap in distribution, 
consequently the recent discovery that the Mexican 
loggerhead is washed on to the British Isles 1 has 
given rise to considerable speculation as to the route 
and locality whence it arrived. Mr. H. W- Parker, 
of the British Museum, has suggested 5 that individuals 
either drift eastwards with the Gulf Stream and West 
Wind Drift or that the distribution of this turtle is 
more extensive than is at present known, while Dr. 
F. S. Russell 5 has suggested that the northwards 
extension of the warm area of the Atlantic might bring 
these turtles into regions where they could be carried 
to the British Isles by the surface drift. 

The more or less uniform size of the three individuals 
I identified at the Dublin and British Museums in 
1938 suggests that newly hatched young are trans¬ 
ported from one and the same locality, and by the 
time they are stranded off the British Isles have just 
about reached sexual maturity, although they have 
by no means attained to their maximum size. The 
question of the locality whence they were transported 
is partially answered by my recent discovery of a 
young specimen from the Azores 7 , which supports 
Parker’s view that this turtle possesses a wider 
distribution than is generally known. 

It is probable that while individuals from the Azores 
travel northward with the extension of the warm 
area of the Atlantic, and are swept to the British 
Isles, others are transported from the Gulf of Mexico. 
Marking experiments both at the Azores and the 
Gulf of Mexico alone will solve the problem. 

P. Debaniyaqala. 

Colombo Museum, 

Ceylon. 

1 Schoepff, “Hlstona Teatudinum” (1792). 

1 Deraniyagala, Spolia Zeylamca t 18, 61 (1933). 

« Hay, Proc. U.S. Nat. Mas., 34, 183 (1908). 

4 Deraniyagala, Hatueb, 142, 540 (1038). 

■ Parker, Proc. Linn. Soc. • 161,127 (1080). 

• Bussell, Natubh, 143 , 206 (1939), 

T Deraniyagala, Bull. Institvt Oceanographique, 772 (1039). 


The discovery of Kemp’s loggerhead in the Azores 
is of considerable interest, but we obviously still need 
much more information before we can do more than 
guess at the causes underlying the movements of these 
turtles. Among other things, it is essential to discover 
whether the species is resident around these western 
islands, for it is quite possible that the single young 
one found there is a stray similar to those which 
reach the British coast. The Azores, like the British 
Isles, lie within the area to which larval eels are 
carried from their breeding grounds in the western 
Atlantic. Is it possible that there may be a correlation 
between the migration of Leptocephalus and the 
movements of these turtles ? Or is it a coincidence 
that ‘glass-eels’ (larval stage 6) appear off tb^ 
Spanish coast in September and October, off Ireland 
in November, and that turtles are stranded on the 
south-western coast of Great Britain in November 
and December ? 

Another point raised which may prove to be sig¬ 
nificant is the fairly uniform immature size of the 
examples of Kemp’s loggerhead which reach our 
( The three additional specimens examined by 
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me which were washed ashore in 1939 are of the same 
general size as those reported by Mr. Deraniyagala, 
*Und his suggestion thus receives additional support. 
If his explanation is the correct one, another problem is 
raised : Why does not the same apply to the Atlantic 
loggerhead ? Both species appear off the coasts of the 
British Isles at the same time, and so it appears likely 
that both arrive from the same region and on account 
of the same conditions. But specimens of the Atlantic 
loggerhead vary from immature individuals of 195 mm. 
carapace-length to adults of 900 mm. or more. Have 
adults of Kemp’s loggerhead a more developed 
homing instinct, or are they more powerful swimmers 
to return against winds and currents which the 
other species is unable to combat ? 

Unfortunately, there is one minor point in the fore¬ 
going letter which must be challenged. The initial 
paragraph, with its implication that the name 
Testudo caretto Linn, should be applied, not to the 
Atlantic, but to Kemp’s loggerhead, is misleading. 
The ‘species’ to which it was originally applied (Linn. 
1758 1 ) was a composite, a fact which its describer 
himself realized and tried to correct in 1766 8 by his 
proposal of the name imbricata for part of his original 
caretta. This later action was undoubtedly intended 
to restrict the name caretta to one of the loggerheads, 
as distinct from the Green and Hawksbill turtles 
which received distinctive names. 

Unfortunately, no type-specimen has been pre¬ 
served (if one ever existed), but the locality “ad insulas 
Americanos” restricts the possible species to two, 
those discussed above. It is contended by Deraniya- 
gala that Schoepff’s figure 3 of a turtle named Testudo 
caretta is drawn from a specimen of Kemp’s logger- 
_^head, because, apparently, four inframarginal scutes 
““are shown (Pl. 16). But it must be pointed out that, 
although this is undoubtedly true for the right side 
of the animal, the left side is depicted as having 
three inframarginals and one smaller scale, a condition 
which is exactly matched by some specimens of 
Atlantic loggerhead, but which has never been 
reported in the other species ! This figure consequently 
cannot he identified with certainty, and to reverse the 
accepted nomenclature of half a century or more on 
such a slender basis cannot he held justifiable. In 
any event, Schoepff’s is not “the first specific account 
of a loggerhead”. There are many pre-Linnsean 
accounts of these animals, and both Lac 6 p 6 de (1788 4 ) 
Bonnaterre (1789®) recognized such a form. They 
'“'believed it to be the same species which Linnaeus 
called Testudo caretta but, for reasons which need not 
be detailed here, they preferred the name La Caouanne 
or Testudo caouana ; as Daudin® puts it: “Linnaeus, 
Daubenton et d’autres naturalistes ont dorm 6 & cette 
tortue le nom de caret; mats c’est une erreure que le 
professeur Lac 6 p&de a redresses avec raison, en lui 
substituant la denomination de tortue caouanne ...” 
The “caouanne” is described as yellow in colour, a 
description which is quite inapplicable to the dark 
olive Kemp’s loggerhead, but which would apply 
} Ijo specimens of the Atlantic loggerhead. 

* H. W. Parker. 

British Museum (Natural History), 

London, S.W.7. 

1 Linnaeus, “Sysfc. Nat.”, 10th ed. (1758). 

* Idem, op. cU 12th ed. (1766). 

* Schoepff, "Hffitoda Teetudinmn” (1792). 

* Lac^pMe, “jffirf. Not. Quad. Ovip.*\ 1, 66 (1788). 

* Bonnaterre, “EncycL JtfGfchod., ErpSt", 20 (1789). 

«Daudin, “Hitt, Nat, Rept.’\ 8, 64 (1802). 


The Colour-Producing Structure in the 'Dominant 
Grey* Budgerigar 

There are some distinct structural differences 
between the feathers of the ‘Dominant Grey’ budge¬ 
rigar and those of other races. In the wild coloured 
form the feathers of the lower abdominal region show 
in transverse section a somewhat triangular outline, 
and the vacuoles are arranged along the median axis 
of the section (see Fig. la). In the grey bird, the 
outline appears rounder, and the medulla of the barb 
is composed of a larger number of relatively small 
cells, the vacuoles occupying more or less the central 
parts of the cells and appearing therefore more 
equally distributed (see Fig. 16). 



Fig. 1. (a) Whd-colottbed Budgerigar. T.S. of 

BARB OF FEATHER FROM LOWER ABDOMEN ( X 600) ; 

(6) ‘Dominant Grey’ Budgerigar. T.S. of barb 
OF FEATHER FROM LOWER ABDOMEN ( X 650). 


In the green bird, and also in other races, the 
melanin, granules in the medulla appear concentrated 
chiefly around the vacuoles. The peripheral part of 
each medullary cell contains no pigment and forms 
by its canalicular structure the cloudy medium, 
producing the basic blue colour. In the grey bird 
the granules form a rather broad and closed zone 
around each vacuole. This zone is followed in each 
cell by a much narrower, cloudy one, which surrounds 
the cell completely. Thus, in the grey bird the 
melanin granules do not form a continuous axis in 
the centre of the medulla. Such an axis would be 
one of the means of forming a black under-layer, 
absorbing all rays, except the blue ones. Instead, 
they are arranged in a more decentralized manner, 
while the arrangement of the cloudy medium appears 
not as a broad ring, as in other races, but as a net¬ 
work of narrow stripes. 

This arrangement is obviously inadequate to pro¬ 
duce an intensive blue shade, the more so Bince the 
canalicular structure in the cloudy parts of the cells 
in the grey feather is a rather imperfect one. It 
gives in reflected light only a white effect instead of 
a blue one, and in transmitted light only a buff 
colour instead of an orange one. This imperfect 
structure, causing rather dull shades of blue, was 
first described by Steiner 1 in the races with the 
factor ‘Dark*, namely, ‘olive’, ‘cobalt’, etc. 

Kawamura 8 described in the germ of the green 
feather a considerable growth of the cell-bodies of 
the medulla, directed towards the peripheral parts 
of the section, just before the time of ceratmiza- 
tion and the replacement of the nuclei by vacuoles. 
During this growth, the nuclei remain in the median 
region of the barb and thus secure the central 
arrangement of the vacuoles, shown later in the 
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completed feather. As a modification of this type 
of development, the medullary cells of the grey 
feather appear to undergo a more frequent division 
during growth, and it may be assumed that the 
growth of the cell-plasm is not limited peripherally. 

The structural arrangement of the medullary cells 
in the grey feather corresponds in general to that of 
most typical bird-feathers without structural blue 
colour. The cell-mosaic in the ‘normal’ green budge¬ 
rigar, and in many other green and blue feathers, 
seems to be the outcome of continued growth and 
retarded cell-division. 

Ludwig Auber. 

Department of Zoology, 

University of Edinburgh. 

June 12. 

1 “Vererbungs^tudien am Wellensittlch”, Zurich, 183 ft. (1932). 

1 J. Set. Hiroshima Unit., Ser. JB/1, 3, 149 (3985). 


Insects in Aircraft 

Thebe has, during the past months, been talk of 
an alternative air route, via Africa, to India and 
Australia. The recent survey flight of the flying boat 
Quba has brought matters a step farther forward, 
and in the Daily Telegraph of June 22 Capt. P. G. 
Taylor, the pilot, is said to have expressed the 
opinion “that as all the island bases fulfilled ex¬ 
pectations, there was no reason why an air service 
should not be started at once”. 

I have been engaged for the past four years upon 
an investigation into the carriage of insects by air¬ 
craft arriving at Khartoum airport, and during the 
latter part of this period have been studying the 
question in relation to disease, particularly malaria 
and yellow fever. The results are shortly to be 
published in the Bulletin of Entomological Research. 

In view of the present situation it would seem to 
be a matter of some urgency to point out certain 
facts that are perhaps not so widely known or appre¬ 
ciated as they might be. 

In Africa and South America the areas of endemic 
yellow fever have been shown, by means of the 
mouse protection test, to be considerably greater in 
extent than was realized, even a year ago. In Africa 
in particular the area has been extended by recent 
findings considerably farther east, and according to 
Findlay 1 may quite possibly be found to extend to 
the Ab yssinian foot-hills. 

The discoveries by Shannon, Whitman and Franca* 
of the existence of the virus of ‘jungle’ yellow fever 
in the mosquitoes Aedes leuoocelaeniis Dyar and 
Shannon, Hasmagogua capricomi Lutz, and certain 
Sabethine species, and of the ability of the two 
former to transmit the virus by bite ; and by Findlay 
and MacOaJlum* of the possibility of infecting 
monkeys with yellow fever via the alimentary canal, 
together with the fact that the virus, if introduced 
into the body cavity of the cockroach Blatdla 
gmwmioalj.i keeps its activity, at 19° C,, for at least 
15 days, have lent additional significance to the lists 
of insects that (a) are able to transmit the virus of 
yellow fever by bite, and (6) although unable to trans¬ 
mit by bite, nevertheless retain the virus in their 
t- var j^ I1 g periods of time. These lists are 
cbog added to, and the evidence deduced 
*eed by OTidemiological evidence 
4d inveertigations of recent out- 
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The results of recent research upon insects col¬ 
lected from aircraft have shown a surprisingly large 
range of families and species. More than 2,000 air- ^ 
craft were examined at Khartoum airport during 
the period July 1935-August 1938. Including un¬ 
identified specimens, 146 species of insects, numbering 
1,960, were collected. If all specimens of Musca 
domestica and M . sorbens be included, the total would 
be nearly 3,000. 

Including Musca spp., the great majority of aero¬ 
planes contained insects ; excluding Musca spp. 192 
aeroplanes contained insects, distributed fairly evenly 
over every month during the three-year period, with a 
slight increase during July-0ctober. The averager- 
number of aeroplanes per month containing insects 
(other than Musca spp.) for the three years was 5*18, 
with a maximum of 9*5 and a minimum of 1*33. Four 
species of Anopheles , one of Theobdldia , three of 
Mansonia, six of Aedes, including two A. cegypti 
taken at Malakal, and four of Gulex were found. The 
significance of the list is not confined to mosquitoes. 

In view of the above facts it would seem unwise 
to start an airline from, or via Africa to India and 
Australia until the problem of the control of insects 
in aircraft has been solved. 

F. G. Sarel Wboteield. 

Imperial College of Science and Technology, 

South Kensington, London, S.W.7. 

June 22. 

1 Soper, P. L., Trans. Roy. Soc. Trap. Med , 32, 297-322 (1988). 

* Science , 88, 110-111 (1938). 

* NATUBH, 143, 289 (1939). 


Scientific Research in the Region of Mount Everest 

A recent communication in the press states that 
an Indian scientific worker, Swami Prananabananda, 
is proposing to lead a party of ten scientific investi¬ 
gators to the Himalayas to study the geology, 
anthropology, botany and geography of the region. 
He proposes to spend four months on the work at a 
total cost of £300. This news contrasts sharply with 
the English attitude towards science in mountain 
exploration. 

As Mr. N. E. Odell recently pointed out in Nature 
of April 1, p. 545, the scientific aspects of exploration, 
with the exception of geography, have been sadly 
neglected by the more recent expeditions to Everest. 
Indeed, it is largely true that “such work . . . 
been in no way encouraged, but rather discouraged, by 
those responsible both for their organization and their 
leadership”. From this stricture the Mount Everest 
Committee itself must he excused, for it has learned 
from experience that it can best discharge its func¬ 
tions by choosing a leader and leaving everything 
except finance to him. As the primary object of 
Everest Expeditions has been in the past the ascent 
of the mountain, it is understandable that scientific 
observations have been made only with great 
difficulty. 

Expeditions to Mount Everest may have, as some 
believe, a spiritual significance; they may enhance v 
British prestige; they may be of great interest to ’ 
arm-chair adventurers. These, however, to ‘cut out 
cant’, are not the real motives of the climbers, who 
go either because it is fun or in order to satisfy a 
psychological need of a purely personal kind. Though 
the 1938 Expedition was organized with the most 
rigid economy and without appeal to publio funds, 
a vast amount of money has been spent in earlier 
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attempts to reach the summit. It is questionable 
whether this expenditure has been justified by the 
results and whether even purely private expeditions 
can be excused for letting slip such rare opportunities 
for scientific research. Yet the only permanent 
results of past expeditions have been the scraps of 
information gained with great difficulty by geologists, 
meteorologists, botanists, zoologists and physio¬ 
logists who have been included in Everest ‘teams’ 
because they happened also to be mountaineers. 
How much more satisfactory it would be if parties 
which failed, through no fault of their own, to reach 
their objective, could bring back with them the 
results of organized scientific work. 

It has been argued that this could be more easily 
done on other high mountains. The geology of the 
Everest district must be studied in the district itself, 
and the same might be said of many other sciences. 


Of the more general subjects, I am informed that there 
is no place more suitable for geophysical studies. As 
for physiology, I am unaware of any place at which 
a laboratory could be erected at so great an altitude 
and in such convenient touch with greater altitudes 
still. 

It is possible that many years may pass before 
the Tibetans allow again within their borders the 
representatives of a civilization of which they are 
comprehensibly suspicious. This time might well be 
occupied by the planning of research and of its 
financial support, in order that, if and when an 
opportunity occurs, no time need be lost in putting 
the plans into operation. 

Raymond Greene. 

8 Upper Wimpole Street, 

London, W.l. 

June 27. 


Points from Foregoing Letters 


E. Y. Appleton illustrates the characteristic varia¬ 
tion of the ionospheric region ionization throughout 
the year by curves of critical frequency for stations 
of similar latitude in both hemispheres. The curves 
are adjusted to relate to constant solar activity. They 
show fairly detailed correspondence between ionizing 
radiation and solar activity. 

By studying an afterglow produced by very weak 
electrical discharges, J. Kaplan has obtained certain 
bands of nitric oxide in association with the well- 
recognized features of the night-sky spectrum. He 
•suggests that much of the night-sky radiation 
originates as low in the atmosphere as 25 km. and 
that the absorption of cosmic rays may be responsible 
for much of the energy of the light of the night sky. 

J, Y. Dunworth has constructed a coincidence 
counter with an electrical resolving time variable in 
the range 10~ 7 sec. upwards for the determination of 
small radioactive half-value periods. The method of 
experiment has yielded values of 1*50 x 10~ 4 sec. 
and 3 X 10~ 7 sec. respectively for the periods of 
radium G' and thorium C'. Information has also been 
obtained concerning time-lags occurring in a Geiger 
counter between the formation of the primary ioniza¬ 
tion in the counter and the appearance of an appre¬ 
ciable voltage drop across the counter. 

Sir Richard Paget points out that apparent 
distance, and consequently apparent size, depend 
on the angle of convergence of the eyes. We ‘see* 
with our brains ; our eyes are only scouts—on whose 
evidence (inter alia) the brain models its own 
three-dimensional image. W. McEntegart states that 
production of a ‘squint* stereo-image (without stereo¬ 
scope) does not require left-right reversal of the 
stereo-photograph. The reduction in size of the squint 
image, compared to the parallel image, results from 
the crossing of the optic axes at a point nearer to the 
* observer than the object viewed. 

The blastogenic hydrocarbon 3 :4-benzpyrene has 
been found by J. C. Mottram to increase the growth- 
rate of Paramecium. Optimum conditions for growth 
must be provided. The cultures must be kept in the 
dark and all manipulations carried out behind a 2 a 
Wratten filter. Stimulation of growth was observed 
when the dilution of benzpyrene was one in a million. 
A colloidal preparation of benzpyrene was used. 


The distribution of fluorosis in India and in 
England is considered by D. C. Wilson, and the 
finding of dental fluorosis in Oxfordshire and Bedford¬ 
shire is recorded. 

W. H. Golightly and LL Lloyd demonstrate a 
seasonal grading in size in the flies breeding in sewage 
bacteria beds, the insects being largest in mid-winter. 
Temperature and competition both influence size, but 
the former is the conditioning faotor and a rise of 
1 ° G. in the monthly mean temperature entails a 
reduction of about 1-2 per cent in wing length. 

P. Deraniyagala records the discovery of a Kemp’s 
loggerhead at the Azores, suggesting a wider distribu¬ 
tion for this turtle than has been hitherto known. 
H. W. Parker discusses the relation of this find to 
that of other individuals of the species found recently 
on the coasts of Great Britain. Deraniyagala suggests 
that there is a doubt as to the valid name for this 
species, but Parker does not agree that any change 
is necessary. 

According to L. Auber, differences in the colour- 
shades of budgerigar’s feathers are due to the 
cell structure and distribution of melanin in the 
barbs. Blue colours are produced by centrally 
grouped melanin granules reflecting blue due to 
cloudy peripheral portions of the medullary cells; 
grey is produced by scattered melanin in medullary 
cells where there is no large peripheral cloudy 
area. 

F. G. S. Whitfield points out that insects other 
than Aedes cegypti L. have been implicated in the 
transmission of yellow fever under natural conditions, 
and that recent researches upon insects collected 
from aircraft reveal a surprisingly large range of 
families and species. It is suggested, in view of 
these facts, that the inauguration of an air line from 
or via Africa to India and Australia would be inad¬ 
visable until the problem of the control of insects in 
aircraft has been given further consideration. 

R. Greene points out that scientific research in the 
Everest region has been either neglected altogether 
or pursued under great difficulties during past ex¬ 
peditions to the region. He believes that the 
time has come for the organization of a scientific 
expedition. 
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RESEARCH ITEMS 


Causes of Deafness 

It has been estimated that 10 per cent of the popula¬ 
tion of the United States have impaired hearing. A 
study of the condition has been made on 487 children 
in the Pennsylvania School for the Deaf. The in¬ 
vestigation was undertaken by the Office of Child 
Hygiene Investigations of the United States Public 
Health Service and the Otologic Research Laboratory 
of the Abington Memorial Hospital. A preliminary 
account of results is published by Drs. W. Hughson, 
A. Ciocco and C. Palmer {Arch. Otolaryngology , 29, 
403). Audiometric records were made for air con¬ 
duction and also for bone conduction. In a large 
proportion of cases the diagnosis was hereditary deaf¬ 
ness and otosclerosis. A high correlation in auditory 
acuity between the two ears was found, and sex is 
not a significant factor. Fifty-four per cent of the 
children were said to be bora deaf. Deafness develop¬ 
ing later (generally before six years of age) was attri¬ 
buted to many pathological conditions, meningitis 
causing 17 per cent and together with trauma of the 
head, measles, otitis media or scarlet fever accounting 
for nearly half the cases. There was no apparent 
association between the auditory threshold and the 
stated cause of deafness, but the close resemblance 
between the auditory threshold pattern of children 
grouped together according to cause and age of onset 
indicates the importance of the biological constitution 
as a factor in the causation of deafness. The same 
authors in another paper {Human Biology , 11, No. 2) 
have made a statistical study of auditory acuity in 
forty pairs of siblings from the same material. In 70 
per cent of cases both siblings were said to have been 
born deaf, in three oases both were deaf from the 
same disease, meningitis or whooping cough. The 
cause of deafness was different in only nine of the 
forty pairs and the age of onset was different for only 
nine pairs. Auditory acuity therefore differs sig¬ 
nificantly less between siblings than between non- 
siblings. 


A Reclassification of the Dragonflies 

In the Australian Zoologist , 10, Pt. 2, 30, November 
1938, there is published the first part of a compre¬ 
hensive paper on the above subject by the late R. J. 
TiUyard. At the time of his death the author was 
engaged upon a new classification of the order 
Odonata and had almost completed two parts of 
this work. It is due to Lieut.-Colonel F. 0. Fraser 
that this contribution has been enabled to be pub¬ 
lished, since he has corrected it where necessary, 
added notes and a preface and completed the work 
so far as has been possible. Although the paper was 
very incomplete at the time of its author’s death, 
it is abundantly dear that Dr. Tillyard had abandoned 
his former theory that the whole order Odonata had 
been evolved from a simple-winged zygopterous type, 
in favour of one advanced by Prpf. Carpenter, who 
holds thafc the two Sub -orders of dragonflies had an 
independent origin from zygbpterous and anisopterous 
types fcespectivdy. ha the new grouping the extinct 
Separable from the Odonata, «r true 
ifcjbr possess a complete series of 
Jtfe k h^bancave veins, including fully 


developed posterior media and anterior cubitus. In 
the true dragonflies the two last-named veins are 
usually entirely absent or only short basal remnants 
of them persist in a few fossil representatives. In 
effect, this new grouping removes the Meganeuridaa 
from the Protodonata and places them among the 
true dragonflies, with the consequent result that the 
old order Protodonata becomes reduced to a remnan| ^ 
with three genera only. To these is added the genus 
Palceothemis of Martynov which forms the sub¬ 
order Archodonata. The position of the Meganeuridse 
among the Odonata is that of the most primitive 
group, to which the subordinal name of Meganisoptera 
is applied. 


Embryology of Fleas 

It appears that only five contributions have been 
made to the subject of the embryology of fleas : all 
are brief and fragmentary incursions into the problem. 
Edward L. Kessel, of the University of San Francisco, 
has described observations which he has made on the 
development of three species of these insects which 
are of diverse taxonomic affinities {Smithsonian Misc , 
Goll. t 98, No. 3 ; 1939). The species were Oteno - 
cephalides felis of the cat; the rat flea, Nosopsyllus 
fasciatus , and Hystrichopsylla dippei , a giant form 
which lives in nests of the wood rat, Neotoma . The 
actual mode of development proved to be essentially 
the same in these three forms and indicates that there,. „ 
is most probably very little diversity in the process 
among fleas as a group. The germ band is partially 
superficial and partially involuted at the time of the 
differentiation of the mesoderm. The amnion and 
serosa are formed by the overgrowth and fusion of 
the amnio-serosal folds, aided posteriorly by the 
involution process. Segmentation is evident extern¬ 
ally towards the end of the third day; a head of 
six segments, thorax of three and an abdomen of 
eleven segments are described. Anterior and posterior 
mesenteron rudiments are in association with the 
stomodseum. and proctodseum respectively, and the 
growth of these invaginations pushes the rudiments 
before them. The latter each proliferate to form two 
latero-ventral ribbons and, enclosing the remaining 
yolk mass, they give rise to the lining of the mid¬ 
intestine. Sixteen pairs of coelom sacs are formed— 
one pair in the antennal segment and in each of the first 
fifteen segments posterior to the stomadaeal invag¬ 
ination. The author refrains from drawing any con¬ 
clusions as to the phylogenetic position of the fleas 
until he has studied personally the embryology of 
those insects that are suspected of being most closely 
related to them. Only then, he claims, can it be 
certain that the s am e methods and interpretations 
have been applied to the different subjects and such 
comparisons become worth while. . 


An Inter-generic Hybrid 

A shobt paper by B. O. Mulligan ( J. Roy . 
Hort. Soc., 64, Pt. 3, 126-127, March 1939) an¬ 
nounces the appearance of a fertile hybrid between 
GauUheHa ShaUon and Pemettya nrncroncUa . The 
hybrid is a pleasing garden sbrub which bears 
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'racemes of pearl-white blossoms in June, and the 
name Gaulnettya x Wisley Pearl is suggested for it. 
direct crosses between the two species mentioned 
have never yielded fertile offspring, and the plant at 
Wisley is apparently a chance seed li ng. Its morpho¬ 
logical and anatomical characters are intermediate 
between those of (?. Shatton and P. mvoronata, whilst 
seedlings raised from fruits of the hybrid show 
gradation between the parents. Gaultheria and 
Pemettya are at present considered to be separate 
genera; but the close relationship demonstrated so 
effectively by this hybrid would be regarded by 
some investigators as evidence for their union in one 
tax g nomic group. 

Leaf Cuttings 

Propagation of plants by means of leaf cuttings 
is often mentioned as a somewhat abnormal method 
of increase; but it is possible that most evergreen 
plants would respond to such a means of multiplica¬ 
tion. Leaf cuttings from gymnosperms have been 
struck, and W. Lloyd McCaskie, in a recent short 
paper ( Gard . Chron., June 3, 1939) mentions successful 
propagation from leaves of several other species. 
The difficulty appears to be the inaptitude of the 
severed leaf to produce a bud. Boots are readily 
formed, and often a considerable amount of callus. 
Mr. McCaskie has also investigated the part played 
by this callus. He removed it from leaf cuttings of 
Osmanthus Forrestii, and no buds were formed, 
whereas a certain proportion of buds appeared on 
cuttings with normal callus. Young leaves form 
callus at the base of the petiole much quicker than 
old foliage. It seems possible that when more 

^practical details are known, propagation by leaf 
cuttings will offer a very economical means of 
increase, as the parent plant is not greatly damaged. 

Grasshoppers 

H. Kxingstebt (J. Genet., 37, 389-419) has crossed 
Chorthippus bicolor and Ch. biguttatus. The hybrids 
are intermediate in most characters. The cytological 
behaviour of the hybrids is abnormal in several 
respects. The chromosomes axe more slender and less 
contracted, therefore the centromeres of a bivalent 
may not be brought close together. As a consequence 
normal disjunction may not take place at metaphase. 

^Af^anaphase the chromatids sometimes tend to stick 
together. The author believes that these abnormalities 
are due to a difference in the timing relationships of 
the spindle and chromosomes during mitosis or 
meiosis. Structural changes such as inversions, 
deficiencies and translocations were indicated. 

Crossing-Over Near the Centromere 

It is well known that the rate of crossing-over 
varies along the chromosome. Near the region of the 
centromere, crossing-over is lower and more variable 
^han elsewhere. K. Mather (Genetics, 24, 413-436) 
,useg an ingenious method of showing that low 
crossing-over is related to position, but variability 
and sensitivity of the rate of crossing-over to environ¬ 
mental factors is a property of the heterochromatin. 
Several inversions of the X- chromosome which 
included smaller or larger parts of heterochromatin 
were genetically studied. These inversions contained 
genes in a new order relative to the centromere. 
Whenever the genes were nearer than normal to the 


centromere, the linkage value was reduced whether 
or not different amounts of heterochromatin were 
adjacent to the genes. By treating the flies with heat 
it was found that the linkage value across a portion 
of heterochromatin was greatly disturbed, even if 
the heterochro ma tin was near the distal end of the 
X-chromosome. 

Fruit Pest Control in the U.S.A. 

W. P. Flint has recently written an article on the 
control of codling moth (Gydia pomonella) by insecti¬ 
cides other than lead arsenate (American Fiuit 
Grower , February), Numerous attempts have been 
made in recent years to find a substitute for lead 
arsenate and several substances have been used with 
some success. Pbenothiazine is sufficiently toxic, 
but its solubility in water renders it almost useless 
except in arid regions. Cryolite is probably equal in 
toxicity to lead arsenate but lacks the adhering 
qualities of the latter. Most success has been gained 
by the use of various preparations of fixed nicotine. 
The nicotine volatilizes slowly from these compounds 
and acts as a stomach poison rather than as a contact * 
poison. Fixed nicotine preparations have the ad¬ 
vantage that they contain no substances toxic to 
fruit or foliage, whilst the percentage of volatile 
nicotine remains sufficiently high to control aphides 
to some extent during the growing season. On the 
other hand, they cannot be combined with fungicides 
without some reduction in toxicity. Moreover, as 
their toxicity does not persist as long as that of lead 
arsenate, more applications are necessary than with 
the latter. New forms of fixed nicotine are being 
produced by several different companies under trade 
brands and are finding a definite place in codling 
moth control. O. T. Snapp writes in the same journal 
on the use of ethylene dichloride emulsion as a 
fumigant for the control of the peach borer. It has 
several advantages over paradichlorobenzene. It is 
effective at low soil temperatures and therefore can 
be used late in autumn and early in spring when it 
is too cold for paradichlorobenzene to b© effective. 
It is safer on young trees and more effective. The 
diluted emulsion, prepared by adding nine parts of 
ethylene dichloride to one part of potash fish-oil soap, 
may be poured on the soil around the trees or sprayed 
on the trunks in concentrations varying with the age 
of the trees. 

Evolution of the Earth's Atmosphere 

The Meteorological Magazine of February, 1939, 
contains an article by the Astronomer Royal, Dr. 
H. Spencer Jones, on the evolution of the earth’s 
atmosphere, based on the Norman Lockyer Lecture, 
delivered under the auspices of the British Association 
on December 6, 1938 (see ateo Natures, Dec. 10, 
1938, p. 1019). Dr. Spencer Jones begins by 
explaining how it is that a gas molecule can escape 
away into space from a planet if it has a radial 
velocity above a certain critical value which depends 
upon the force of gravity, and therefore upon the mass 
and radius of the planet. Jeans has calculated that if 
this Velocity of escape 1 is four times the mean 
molecular velocity, the atmosphere would be entirely 
lost in 50,000 years ; if five times, the time becomes 
twenty-five thousand million years. In the case of 
the earth, the velocity of escape—J] *2 km./sea.—is 
six times the mean molecular velocity of hydrogen 
at 0°G., which apparently makes the atmosphere 
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virtually immune from loss of hydrogen and still more 
so for other gases. Nevertheless there is evidence that 
helium is being lost from the atmosphere. It is 
believed that this iB the result of collisions between 
atoms of heli um with atoms of oxygen that are in a 
metastable state, whereby the latter unload their 
energy as kinetic energy and so enable the atoms of 
helium to acquire a speed of more than 12 km./sec. 
Another problem is to explain the relatively small 
am o unt s of nitrogen and neon in the earth’s atmo¬ 
sphere compared with their abundance in the sun and 
other stars, and the theory is advanced that these and 
other differences have arisen because much of the 
original atmosphere was lost into space during the 
period when the earth was very hot, the present 
atmosphere being made up partly of the remains of 
the original atmosphere, from which the lighter gases 
would have been entirely lost, and partly from gases 
evolved from the solidifying magma as the earth 
cooled. Another anomaly, the presence of free oxygen, 
despite the loss going on in the weathering of igneous 
rocks, can easily be explained as the result of the 
break up of carbon dioxide by vegetation. 

Tidal Effect on the Variation of Latitude at Greenwich 

H. Spusstcbr Jonejs has described the method for 
investigating the lunar tidal effects on the latitude 
of Greenwich, from the observations for latitude 
variation made with the Cookson telescope during 
1911-36 (Mon, Not . Roy. Astro. Soc., 99, 3 ; January 
1939). From the general formula, which gives the 
theoretical value of the effect on the variation pro¬ 
duced by the semidiurnal lunar tide, the effect for 
the latitude of Greenwich is easily derived and is 
0*0077 (1 + x) 008 The expression inside the 
brackets takes account of the elastic yielding of the 
earth, and its value according to W. D. Lambert 
lies between 1*1 and 1*2 ; t is the hour angle of the 
moon. The residuals of the observed minus tabular 
zenith distances north for each group were used, the 
total number of plates employed being 4,553, and 24 
groups, corresponding to hour angles 0 b to Ik, Ik 
to 2k, 2k to 3k, etc., were utilized. After various 
corrections the tidal effect, derived from the observa¬ 
tions, was expressed in the form (0*0050'd= 0*0013') 
cos (2£ — 2° ± 15°). It will be noticed that the co¬ 
efficient in. this case is smaller than the theoretical 
value, but the latter is reduced by the rise and fall 
of the tide in the Thames. A numerical estimate of 
the effect due to the tides in the river has been made 
and its amount is 0*0021* cos (24-5*5°). The true 
lunar effect in the observations is, therefore, (0*0071' 
± 0*0013') cos (2$ - 3°i 15°). Comparing this with 
the theoretical effect, it will be seen that the dif¬ 
ference is not of great significance. 

Computation of Total Solar Eclipses 

Fob about a century, Bessel’s method for investi¬ 
gating the circumstances of total solar eclipses has 
been used almost exclusively. This method is based 
an the geometry associated with the varying funda¬ 
mental plane, the normal to which at any instant is 
parallel to the line joining the centres of the sun and 
moom M. Davidson has now described (J. Brit. Ast. 
A^ssoCry 49, 299, June) a new method of dealing with 
the problem, in which the earth’s equator is taken 
as the plane of reference and rectangular co-ordinates 
are used throughout, the origin being the apex of the 
cone formed by the tangents to the sun and moon. 
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In this way points on the central line of totality are 
readily computed. The author gives some com¬ 
parisons of results obtained by his method with 
results calculated, as in the Nautical Almanac , by 
the Besselian method. An interesting fact emerges 
from his discussion; considering the degree of 
accuracy with whioh the spherical co-ordinates of the 
sun and moon are known, Dr. Davidson shows that 
it is impossible to be certain of the position of the 
central line to an accuracy greater than about a 
quarter of a mile when the sun’s altitude is about 20°, 
the uncertainty in the general case being proportional 
to the cosecant of the altitude. The author proposes, 
in future papers, to discuss other eclipse problem 
by his method. 

Creatine as a Product of Methylation 

C. J. Kelly and H. H. Beard (J. Biochem., Japan, 29, 
165; 1939) injected parenterally various compounds 
containing methyl and methyl-amino groups into 
young rats to study their influence upon creatine form¬ 
ation and excretion in the body, with special reference 
to the methylation process involved; 87 control and 
105 experimental animals were used in the muscle 
studies and 44, each of which was its own control, in 
the urine studies. Their principal conclusions were 
as follows. (1) Compounds containing methyl groups 
which were not known to be methylating agents in 
the body did not influence creatine formation. (2) 
Those containing methyl groups attached to nitrogen 
as in methylamjne, methyl urea, prostigmin, mecolyl 
or caffeine increased creatine formation and excretion. 

(3) Methylating agents, such as methyl alcohol, 
methylamines, glycolic acid, and paraformaldehyde, 
also increased creatine formation and excretion* 
These increases were similar to those obtained from 
a creatine precursor containing the methyl group. 

(4) Methyl urea gave the largest increases in creatine 
excretion of any compound injected. (5) Glycine, by 
hydrolytic deamination, was converted into glycolic 
acid, which served as the normal methylating 
agent for glycocyamine in creatine synthesis in the 
body. 

Oxides and Hydroxide of Gallium 

It was known that gallium oxide Ga 3 0„ exists in 
two forms and a compound GaO(OH) has b^en 
reported, but knowledge of the system Ga s 0 3 - B$0 
has been incomplete, A. W. Laubengayer and H. R. 
Engle (J. Amer. Chem. Soc., 61, 1210 ; 1939) have 
made a comprehensive study of the system with the 
object of obtaining more exact information con¬ 
cerning the phases which occur, their stability ranges 
and relationships, and their properties. Improved 
methods of establishing equilibrium with the aid of 
fused miner al i zing agents and of superheated steam 
in a bomb were used to supplement dehydration 
studies, and the X-ray patterns of the products were 
investigated. The existence of the two forms of the 
oxide and of GaO(OH) was established, and in 
addition the compound Ga(OH) 8 , the normal hy¬ 
droxide of gallium, was established for the first tima;* 
This result is of interest since formerly the existence 
of definite hydroxides of many metals which nor mally 
tend to precipitate as hydroxides in a highly hydrous 
and gelatinous condition was doubted. Many 
e xamp les of definite hydroxides have lately been 
established, and the extension of this result to 
gall i um is therefore of some importance. 
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THE NATIONAL PHYSICAL LABORATORY 

Annual Inspection and Visit of the Universities 


T HE annual inspection of the National Physical 
Laboratory was held on June 27, when some 
1,200 technical representatives of industry from all 
parts of Great Britain met to review the work of 
i^jfcfee-Laboratory and the advances made during the 
year. The visitors were received in the High Voltage 
Laboratory by Sir William Bragg, chairman of the 
Board, Lord Rayleigh, chairman of the Executive 
Committee, and Dr. C. Or. Darwin, director of the 
Laboratory. Numerous exhibits illustrating the mani¬ 
fold activities of the eight departments into which 
the Laboratory is divided were available for inspection 
and demonstration. 

This year an opportunity was also provided on 
July 14 for the staffs and post-graduate research 
students of the physics, engineering, and related 
departments of universities to visit the Labora¬ 
tory. ^ On this occasion the visitors were received by 
the director, and a programme of exhibits embracing 
the more academic activities of the Laboratory was 
drawn up for their benefit. 

The following exhibits, noted amongst those on 
view, illustrate some of the current work done at 
Teddington. 

Physics Department 

In the section of the Physics Department concerned 
with thermal problems a method of measuring the 
diathermancy of mica and other refractories at 
elevated temperatures was shown. Black-body con¬ 
ditions are avoided by rotating a disk of the 
material between parallel heating surfaces in which 
coaxial eccentric holes permit radiation measure¬ 
ments to be made on the portion of the heated disk 
which passes between them. The radiation from this 
portion is measured separately and deducted from 
the total in order to obtain the transmitted fraction. 
A method of avoiding convection currents in measur¬ 
ing the thermal conductivity of gases is of interest, 
gas is enclosed between concentric cylinders 
"“ main tained at appropriate temperatures and rotated 
together at a suitable angular velocity. 

The radium or emanation content of feebly active 
sources such as mineral waters or ores is measured 
with an alpha ray electroscope. The sample is 
obtained in aqueous solution and, in the case of 
radium determinations, allowed to attain equilibrium 
with its emanation. The latter is then boiled off 
and passed into an evacuated chamber connected 
with the electroscope ; its activity is compared with 
that of the emanation from a known quantity of 
radium. 

Extensions to the Acoustics Laboratory have been 
made to carry out large-scale tests of the acoustical 
insulation of floors. A room with a massive floating 
floor has been constructed above one of the sound- 
transmission rooms. An aperture 8 feet square in 
the centre of this floor is covered with the sample 
floor under test, and microphones in the upper and 
i lower rooms enable the measurement of impact and 
air-borne noises via the test floor to he made. The 
determination of loud-speaker response curves was 


also demonstrated. The speaker is mounted in the 
open, free from any reflected disturbances, and fed 
with a constant input from a beat-tone oscillator 
the frequency of which is varied over the whole 
audible range. A calibrated microphone situated in 
front of the speaker is connected to automatic record¬ 
ing apparatus which traces the response curve. 

An exhibit which has had important practical 
applications showed the method which has been 
evolved for the measurement of the temperature of 
liquid steels, both in the furnace and at various stages 
after tapping. A high - temperature thermocouple, 
mounted on the end of a long tilting arm, is provided 
with a very light silica sheath, and immersed for 
about ten seconds in the steel. A steady reading is 
attained within t his time, and the thermocouple is 
then immediately withdrawn. The sheathing will 
stand up to a number of such quick immersions and 
is in any event cheap to replace. 

X-ray investigations of the structural changes 
associated with fatigue of metals under a variety of 
types of stress are still continuing, and work on single 
crystals is being resumed. Electron-diffraction 
studies of the surface films of iron and zinc are being 
carried out in connexion with researches on corrosion 
undertaken by the Chemical Research Laboratory. 

A glimpse of an extra-mural activity in which the 
Laboratory is now concerned was seen when a 
cinematograph film illustrating a short-circuit test on 
an oil-immersed circuit breaker loaded beyond its 
capabilities was shown. Under an arrangement with 
the Association of Short-Circuit Testing Authorities, 
the Laboratory is able to issue certificates on circuit 
breakers, which may be tested at one of the stations 
belonging to the Association. 

The technique of preparation of high-voltage cable 
samples for puncture tests under impulse voltages 
was demonstrated in the High Voltage Laboratory, 
and the results of such tests were also shown. The 
layout of the lower stages of a large-capacity impulse 
generator, u tilizin g a four-column assembly of the 
condensers and internal wave-tail and damping 
resistances, was another exhibit in this building. 

In the Photometry Section a comprehensive in¬ 
vestigation of the recovery of the eye after transient 
exposure to a field of high brightness is in progress. 
The results with white light indicate that, even for 
foveal vision, a double mechanism of recovery is in 
operation. The experiments are now being extended 
to include coloured conditioning and test fields. The 
measurement of the brightness of a luminescent road 
sign, mounted on a photometer bench and activated 
by a ‘black’ ultra-violet lamp was demonstrated : 
samples of various fluorescent and phosphorescent 
materials were also shown. 

Apparatus for the preparation of tungsten lamp 
colour-temperature standards was exhibited. In this 
work use is made of the fact that incandescent 
tungsten behaves, within the limits of the visible 
spectrum, as a ‘grey’ body. The radiation from a 
tungsten lamp can, therefore, be colour-matched 
photometrically with that from a black-body furnace 



164 


NATURE July 22, 1939, vm. 144 

* 


the temperature of which is simultaneously deter¬ 
mined with an optical pyrometer. In practice, a 
substitution method is used in which a comparison 
lamp is colour-matched first with the black body 
and afterwards with the standards. 

Radio Department 

The meteorological radio-sounding equipment de¬ 
veloped in the Radio Department has now been 
arranged to record atmospheric humidity, in addition 
to temperature and pressure. A working model of 
the cathode-ray direction finder designed in this 
Department for use in marine navigation was an 
attractive exhibit. The direction of arrival of signals 
from a model lighthouse and lightship in a marine 
panorama were indicated on the screen of a cathode 
ray tube, graduated similarly to a compass dial. The 
position of the ship on which the visitor was assumed 
to be standing was hence easily determined from the 
known positions of the transmitting points. Trans¬ 
mitting equipment for ultra-short wave-lengths was 
also shown. This consisted of a Class C amplifier of 
300 watts output working on 2 metres and a frequency 
doubler with a 60-watt output. 

Metrology Department 

An interesting exhibit in the Metrology Depart¬ 
ment was an experimental pneumatic slip gauge 
comparator. This instrument measures the width 
of the gap between the upper surface of a slip gauge 
and a fixed orifice by deter minin g the resistance of 
the narrow gap between them to the flow of air from 
the orifice. When the width of the gap is changed 
by substituting a different gauge, the air pressure 
difference is a measure of the difference in thickness 
of the gauges. This is measured by projecting the 
meniscus of a manometer on to a screen, where a 
movement of half an inch represents a difference of 
10 ~ a inch in the thicknesses of the gauges. 

A highly sensitive calliper has been developed for 
use in connexion with the checking of spline gauges 
for the propeller shafts and hubs of aircraft. The 
permissible tolerances on these gauges are exception¬ 
ally fine. The calliper may be used for pitch and 
diameter measurements, and incorporates a small 
smoked glass disk on which the readings are recorded. 
An image of the disk is afterwards projected at suit¬ 
able magnification so that errors are readily observed. 

Tests on watches and chronometers are made 
regularly in this Department. The standard clocks 
used in these tests are checked daily against radio 
time signals from Greenwich, Paris and Hamburg, 
and also with the quartz ring oscillator clocks main¬ 
tained by the Electricity Department. In these com¬ 
parisons the clocks and the time signals are made to 
record on a chronograph comparator which is used 
to measure the s m all differences in time between the 
two. 

Engineering Department 

Several exhibits in the Engineering Department 
were concerned with the improvement of the accuracy 
of tensile teste. A set of four secondary standards of 
ring form which have been calibrated in a dead¬ 
weight testing machine have been obtained. These 
are of a special low-hysteresis steel and their in^yimnm 
loads range from 3 irons to 160 tons. The load is 
applied along a diameter of the ring, and the resulting 


extension or compression is measured by a sensitive 
built-in micrometer. By means of these rings the. 
stress imposed by a testing machine may be accur-1 
ately measured. Good agreement has been obtained, 
in the case of the 100-ton testing machine in the 
Department, between the stress as obtained by 
indirect methods and as measured directly on the 
proving rings. In the course of the indirect deter¬ 
mination, the measurement of the knife-edge distance 
under load is made by swinging the beam and 
balancing the rotation imposed on a ray of light by a 
mirror fixed to a beam by an equal and opposite 
rotation derived from another mirror on a carn age 
carrying knife-edges bearing on the colu mn and the" 
shackle of the machine. The optical system involves 
two reflections from the beam mirror, so that the 
distance between the knif e edges on the machine is 
twice that between those on the optical carriage. 
Improved extensometers for the measurement of 
strain in tensile tests were also shown. These also 
employ an optical lever and are arranged for easy 
calibration by means of slip gauges. 

A new electrically heated pipe has been installed 
for making tests on materials used for pipe lagging. 
‘End effect’ has been eliminated by the use of 
‘guard 5 heaters 1 ft. 6 in. long at the ends ; a third 
heater 6 ft. long occupies the central portion. The 
temperatures can be adjusted so that there is no 
longitudinal flow of heat from the central portion, 
and hence the loss through the lagging may be 
determined. 

Metallurgy Department 

Most of the investigations in the Metallurgy* 
Department fall into one of two groups. One is 
concerned with steels, especially those intended for 
use at high temperatures as in steam boilera, turbines, 
and superheaters. The other group deals with alloys 
of the two light metals, aluminium and magnesium, 
which are finding increasing applications in the con¬ 
struction of aircraft. The rolling mill is specially 
designed for work on light alloys, and the slow rolling 
of magnesium alloys was demonstrated. 

The results of X-ray investigations on the age- 
hardening of single crystals of an aluminium-copper 
alloy show that the initial stages of hardening con¬ 
sist in the separation of small groups of copper 
atoms from the mass of the crystals, the grcmps 
forming sheets along certain crystal planes. After 
being formed at a low temperature, a short heating 
causes them to disappear, and the alloy loses its 
acquired hardness. Continued heating leads to the 
formation of larger groups, and the hardness again in¬ 
creases. Finally, a second crystalline phase is produced. 

The vacuum creep units designed for experiments 
in the range 350°-960° C. have been used to study 
the mode of deformation of pure iron and of steels 
with various carbon contents. A modified creep unit 
for the examination of the effect of steam and hydro¬ 
gen on the deformation of molybdenum and plain 
carbon steels is now under construction. Apparatus 
for studying the action of superheated Bteam on steels 
under constant stress was also shown. The steel 
specimens are in the form of hollow thimbles, stressed 
in tension by the internal pressure of steam, and 
maintained at a constant temperature by external 
heating in a regulated atmosphere. After the experi¬ 
ment, the scale formed on the steel is measured and 
examined microscopically. 
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Aerodynamics Department 

^Tbe Aerodynamics Department was found to be in 
a state of considerable activity and expansion. In a 
4 ft. tunnel the measurement of the flutter deriva¬ 
tives on an aerofoil is effected by imparting an 
oscillatory motion to the aerofoil via a nickel tube, 
and recording the driving torque by an electrical 
method which depends on the change of permeability 
of nickel with stress. A systematic investigation of 
such oscillating forces is in hand, in the first instance 
on aerofoils. A small water tunnel has been con¬ 
structed for observing the nature of the transition 
^fronTlaminar to turbulent flow. An ultra-microscope 
enables the flow to be observed in detail by rendering 
visible extremely minute particles in the water. 

The overall stability characteristics of a model 
aeroplane are being studied by observing its be¬ 
haviour in a wind tunnel when supported with a 
restricted number of degrees of freedom. If this 
method can be developed to a satisfactory state, it 
has the great advantage that experiments of this 
kind can be made in any ordinary wind tunnel and 
do not demand special apparatus. The measurement 


of gusts has been made for some time on high towel's, 
but this is obviously limited to certain sites and 
altitudes. A gust recorder which has been designed 
for attachment to the cable of a kite balloon was 
exhibited. This will enable a much more extensive 
exploration of gusts to be made. Difficulties connected 
with the movement of the supporting cable have yet 
to be overcome, however. 

William Froude Laboratory 

In the William Froude Laboratory, tests of a model 
hull fitted with propeller, shafting and internal 
driving motor were being made in the Yarrow tank. 
The method of obtaining the propulsive efficiency 
and the interaction between the hull and the pro¬ 
peller were explained. In the new tank, rolling tests 
were being made on a model under way, and the effect 
of various keel and hull shapes on the decrement of 
the roll was demonstrated. Research on the pre¬ 
vention of cavitation is in progress in this Depart¬ 
ment, and in the propeller tunnel this phenomenon 
was exhibited, using stroboscopic illumination con¬ 
trolled from the propeller shaft. 


INTERNAL STRAINS IN SOLIDS 


A CONFERENCE on “Internal Strains in Solids’ 4 
was held at Bristol on July 11-13 under the 
joint auspices of the Physical Society and the TJni- 
■^Tersity of Bristol, Of the large number of subjects 
discussed, it will only be possible to mention a few 
here. Most of the papers presented to the conference 
will be published in a special number of the Pro¬ 
ceedings of the Physical Society which it is hoped will 
appear next autumn. 

There was a discussion on the nature of slip in 
metal crystals. While there was by no means general 
agreement, the following picture of the process 
would perhaps find a certain number of supporters : 

Slip takes place through the passage through the 
crystal of ‘dislocations’, in the sense in which the 
word is used in the theories of G. I. Taylor, Orowan 
and* Polanyi. The dislocation theory pictures a 
perfect crystal as an elastic medium having the 
theoretical yield point and no plastic properties ; the 
theoretical yield point is the stress required to pull 
one plane of atoms over the next all at once, and is 
many thousands of times higher than the yield 
points of hard metals. According to the theory, 
however, if the crystal contains any dislocations at 
all—and in practice it always does—the crystal will 
have a very much lower yield point, because the 
dislocations can move easily through the crystal. 

The rate at which a crystal will yield under stress 
may be determined, according to Orowan, by one of 
,two factors: (1) the rate at which new dislocations 
• aife formed; (2) the rate at which they move under 
the external stress. Orowan believes that in general 
the second factor is the important one, and that the 
y’eld point is the stress at which the dislocations 
move fast enough to give observable slip. 

As regards the origin of the dislocations, it is 
believed that they are formed at special spots in the 
crystal where the stress is particularly high. Thus 
irregularities in the crystal have two roles : to make 


possible the formation of dislocations, and to hinder 
their motion. Thus if (1) determine the resistance to 
glide, irregularities may soften the material, and if 
(2) determine it, irregularities may harden it. Orowan 
gives evidence to show that both cases may occur in 
practice. 

It was suggested that glide starts by the formation 
and motion in a given crystallographic direction of a 
dislocation of atomic dimensions ; but that as soon 
as the stress reaches the point at which a dislocation 
can move at all rapidly, the heat developed would 
cause a dislocation of much larger order of magnitude, 
giving the macroscopic slip bands observed. 

As regards the factors resisting the motion of a 
dislocation, Peierls 4 paper shows that a finite stress 
is required to move a dislocation even in a perfect 
crystal; thus (in contradiction to G. I. Taylor’s 
hypothesis) a perfect crystal containing just T>ne 
dislocation should have a finite if small resistance to 
shear at a low enough temperature. 

The much greater resistance to the motion of a 
dislocation in an age- or work-hardened material 
must be due to deviations from the ideal lattice. 
Two hypotheses are possible: (1) that the disloca¬ 
tions are stopped at surfaces of misfit between 
crystallites ; (2) that the motion of dislocations is 
impeded by the presence of internal strains. (G. I. 
Taylor’s theory makes use of both hypotheses. The 
dislocations are supposed to be stopped by surfaces 
of misfit in the lattice ,* but this does not lead to 
any resistance to shear, because it is assumed that 
new dislocations can always be formed at surfaces. 
The hardening comes from the fact that the strain 
around the stuck dislocations prevents new dis¬ 
locations from moving.) If a 0 is the internal shear 
stress at any point in the lattice, the directions of a 0 
will be random. Thus at some points along the 
length of a dislocation the dislocation will be pushed 
one way, at other points in another; and for the 
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dislocation to move in a definite direction, the 
external stress o must be greater them cr 0 at all points 
along the dislocation. Hence the observed yield point 
should be of the order of the mean value of a 0 . 

There was a discussion of the mechanism of 
precipitation of one phase from another, and of the 
cause of precipitation hardening. Prof. R. Becker 
emphasized that in alloys in which the degree of 
supersaturation is small, the time taken to form a 
nucleus will be long, because a small nucleus will be 
unstable owing to surface tension, and will usually 
evaporate before it can grow to a size at which it will 
be stable. Thus on cooling an alloy, the precipitation 
is not so rapid on first entering the two-phase region 
as at a lower temperature where the degree of super¬ 
saturation will be greater ; and this is so in spite of 
the very rapid drop in the diffusion rate as the 
temperature is lowered (cf. R. Becker, Ann. Phys 
32, 128 1937). 

The distinction was emphasized between precipi¬ 
tates which have broken away from the parent 
lattice and form a new phase, and the smaller nuclei 
or ‘knots’ which are formed in the parent lattice, 
without breaking away. A thermodynamical equili¬ 
brium is possible between such knots and the or iginal 
solid solution, and probably exists in dural umin . 

In cases where the two phases have widely differing 
lattice parameters, it may be impossible for a stable 
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nucleus of one phase to form m the lattice of the 
other, without breaking away ; the energy required 
to expand or oompress the nucleus is too great, m* 
that precipitation would lead to an increase in the 
free energy. Thus any stable nucleus must already 
have broken away from the parent lattice. It was 
suggested, however, that the strain energy would be 
less if the nuclei assumed a plate-like shape ; and 
that this might be the cause of the segregation of 
copper atoms on the (100) planes of the aluminium 
lattice observed by Preston in single crystals of 
copper aluminium alloys. 

Prof. W. L. Bragg described a theory of the 
structure of a cold-worked metal. The boundaries- 
between the crystallites of a metal must in general 
be mobile at room temperature; it was suggested 
that these boundaries are not frozen in position but 
are in dynamical equilibrium under their surface 
tensions. Thermal fluctuations will cause these 
boundaries to wave about, and will lead to the 
gradual disappearance of the smaller crystallites. 
Thus if a metal is thrown into an amorphous state 
by cold-working, it will rapidly self-anneal up to a 
certain coarseness of crystallite size, characteristic 
of the temperature, beyond which point crystallite 
growth should be very slow. According to these 
ideas, no truly amorphous state is possible in a 
metal. N. F. M. 


POPULATION PROBLEMS OF HOUSING ESTATES 


A CHARACTERISTIC of the admirable series of 
studies issued by the (Social Science Depart¬ 
ment of the University of Liverpool* is their attempt 
to foresee the problems which social and economic 
tendencies are presenting to-day and to indicate 
measures which might he taken either to solve them 
as they arise or to prevent them becoming too in¬ 
tractable. The latest addition to the New Merseyside 
Series is no exception. In this survey of the popula- 
tion problems of new estates, with special reference 
to Norris Green, Mir. Norman Williams indicates the 
d iffic ulties caused, in such districts by a failure in 
human understanding, together with a serious lack of 
co-ordination between the different departments of 
the local authority in the early stages of development. 
In regard to the provision of schools, for example, 
the survey reveals grave weaknesses in our present 
system of local government, an entirely new area 
with entirely new problems being administered by 
numerous departments, out of touch with the estate, 
often acting independently and sometimes in opposi¬ 
tion to each other. 

The acute problem of school accommodation in 
Norris Green resulted directly from the policy of the 
Housing Committee, but it was left to the Education 
Committee to solve. Mr. Williams indicates some of 
the serious consequences of this lack of foresight and 
co-ordination: the exclusion of children from infants’ 
schools until they were considerably beyond the 
normal age ; the very frequent transference of pupils 
from one department to a higher; the unusually 
large classes (up to fifty-six), first in the junior schools 
and t h e n in the senior schools. Accompanied by 

* University of Liverpool: Social 
Division. Population Problems of New 
to Norris Green. Pp. 62. (Liverpool: 

1930.) it. net. 
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these Yeaturos lias been a steady declme in number ef< 
children seeking admission, whioh has resulted in a 
steady decrease in the mean age of admission into 
infants’ schools, and it is anticipated that within two 
or three years sufficient spare room will be available 
in most infants* schools in Norris Green for the 
organization of nursery classes. 

Mr. "Williams, however, is not content with direct¬ 
ing attention to the mistakes of the past and the 
disastrous consequences of lack of accommodation 
and large classes for a few children. He is equally 
concerned with the future. The figures he quotes 
indicate that the big fall in school population 
will be accompanied by a big rise in the supplv of 
juvenile labour, and since the local demand for labour 
shows no signs of increasing, a big increase in un¬ 
employment is to be expected amongst boys and 
girls. It is pointed out that among male adults, 
unemployment rose from 9 per cent in 1930 to 22 per 
cent in 1937, the actual increase in numbers being 
550. In 1937 there were about 1,200 unmarried men 
of more than nineteen in Norris Green, a figure whioh 
is expected to increase to 1,500 by 1942 and 2,100 
in 1947. The chances of these men obtaining employ¬ 
ment are not encouraging and there is the prospect 
of about 1,400 of them being unemployed in 1942. 

Transport provides another example of a problem 
created by the Housing Department and left to, 
another Corporation Department to solve. The 
amount of work in the locality is limited and the 
extra workers, if they obtain employment, must find 
it at a distance and will need conveyance. It is doubt¬ 
ful whether the present extended services meet the 
need, and by 1947 it is possible there will be an 
increase of more than 50 per cent in those using the 
combined bus and tram services. 
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* Equally on the question of housing itself, Mr. Similarly, the absence of accommodation for young 
t Williams points to past mistakes and to errors which couples when they marry is driving them to find 
require correction. In the early stages roads were accommodation elsewhere. Had the local authority 
unmade, there were no shops, several houses were given more attention to the social needs of the people 

without light; public halls, cinemas, baths, libraries, in the early days the number of removals would have 

and welfare centres found no place in the schemes, been considerably less. 

With few exceptions all the houses in the earlier The study shows conclusively the important con- 
municipal housing estates have three bedrooms, with tribution which the sociologist might make to the 

the result that there are both empty and over- rectification of past errors and the prevention of 

crowded bedrooms even in the same street. To-day similar mistakes in the future. It is an admirable 

in Norris Green there is little relation between the illustration of the type of study for which there is 

houses supplied and the accommodation required. indeed great need and which might well arrest the 

There is no suitable accommodation for the majority attention of scientific workers, as that of the local 

^»p£*©£dinary working-class families of seven persons, authorities primarily responsible for the housing 

and none at all for those of more than seven, estates. 


ATMOSPHERIC POLLUTION 


T HE twenty-fourth report on “Atmospheric 
Pollution” issued by the Department of Scientific 
and Industrial Research appears in a new format and 
in two volumes, namely, the report on observations 
up to March 31, 1938 (H.M. Stationery Office, 2s. net) 
and the other a supplement giving deposit tables over 
the same period (H.M. Stationery Office, 4,9. 6 d. net). 
This arrangement will be a convenience to those who 
are interested in the general results rather than the 
actual observations. These show that there has 
been a tendency for the air to become cleaner. Again 
Cardiff provides the lowest figure for sooty matter 
and many will learn with surprise that the London 
l area provides some of the worst figures. Greenwich had 
""the greatest number of days with heavy smoke haze. 
Stoke followed next and then Victoria Street, London. 

The report contains a section explaining in simple 
terms how fogs are formed. In Great Britain fogs 
are said to be caused either by water droplets in the 
atmosphere or by smoky particles. The water 
droplets in a fog are only a few thousandths of a 
millim etre in diameter and for this reason the sun, 
if visible, appears as a white disk. In a smoke fog, 
particles are smaller and the sun therefore appears 
red because the smaller smoke particles scatter light 
of shorter wave-lengths but not the longer red wave- 
/ lengths. 

i fr^appears essential, the report continues, in the 
p formation of fog that the air should contain very 
small particles on which the water condenses, for 
example, sea salt and nitrous and sulphuric acid. 
The other essential condition for the formation of a 
water fog is that the temperature of the air must 
be cold enough for condensation to take place. A 
high wind may prevent fog, but some wind is essential 
so that the air can be cooled rapidly. 

During condensation fogs, there is usually at a few 
hundred feet above the ground a layer where the 
air is warmer than the air below. On a nearly calm 
. day this layer of warm air forms a kind of lid or 
£ ceiling below which fog forms. The formation of 
7 this layer is an important link between a smoke fog 
and a water fog. 

Smoke escaping from an ordinary chimney is 
accompanied by hot gases which carry it upwards 
and the smoke particles may then meet an upper 
air current which carries them away. If, however, 
* they reach a layer of air which is as warm or warmer 
than themselves, they cannot escape through this 


ceiling. If the ceiling is well above the tops of the 
chimneys and there is not sufficient wind to carry 
off the smoke, it collects between the ceiling and the 
ground; we may then get what is known as a ‘high 
fog* where the accumulation of smoke occurs in a 
layer above the house-tops of the city leaving the 
air in the streets comparatively clear. Should the 
level of the ceiling be low enough, smoke accumulation 
will occur near the ground. 

“If,” the report states, “we consider the extreme 
case which might occur, it may make the matter 
clearer still. Supposing that over a city like London, 
the wind fails completely up to a height above which 
the smoke cannot penetrate. The result of this will 
be that, after a few hours of a winter’s day, the city 
will be covered by a pall of smoke, and this will get 
darker as the smoke accumulates overhead until the 
equilibrium is established between the rate at which 
the smoke particles settle out of the air on to the 
ground and houses and that at which they are 
poured from the chimneys. Ultimately, under such 
conditions the soot fall in the city would be just 
equal to the soot emitted from the chimneys ; but 
before this condition could be reached, the city 
would probably be in complete darkness and life 
might become practically impossible, because not 
only would the smoke accumulate but also other 
products of combustion, such as carbon dioxide and 
sulphur dioxide. Wind is therefore of vital importance 
as the principal scavenger we have to rely upon to 
protect us from the smoke which we ourselves produce. 

“The smoke fog of our large cities is simply a 
result of failure on the part of the scavenging forces 
of Nature, which we rely upon to clear away the 
smoke, as in the past we relied upon our streams 
and rivers to carry away our sewage. 

“So far as condensation or water fogs are concerned, 
our cities are less likely to suffer from these than the 
surrounding country. This is due to two main 
factors, first that the air over the city is warmer 
than that in the surrounding country, while the 
drainage due to the provision fbr carrying away rain 
from roofs and streets is such that the ground is very 
rapidly dried up even after rain and has little 
opportunity of contributing to the water content of 
the air in contact with it.” 

The time is surely past when we should rely on the 
chance forces of Nature to scavenge our atmosphere 
and maintain tolerable urban conditions. 
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FELLOWSHIPS FOR SCIENTIFIC AND MEDICAL RESEARCH^ 


Leverhulme Research Fellowships 

T HE following Leverhulme Research Fellowships, 
tenable for varying periods up to two years, 
have recently been awarded for the research indi¬ 
cated : T. Buxton Brown (Armenian archaeology in 
pre-Christian and early Christian, periods) ; W. H. B 
Court, lecturer in economic history, University of 
Birmingham (India and British economic policy in 
the past century); Dr. W. Cule Davies, lecturer in 
chemistry, University College, Cardiff (studies of the 
organic compounds of nitrogen, phosphorus and 
arsenic); Dr. R. M. Davies, lecturer in physics, 
University College, Aberystwyth (experimental in¬ 
vestigations on turbulent flow in an air-tunnel) ; R. 
Dennell, assistant lecturer in zoology. Imperial 
College of Science and Technology, London (structure 
and physiology of the luminous organs of Atlantic 
deep-sea Crustacea); Prof. G. R. Driver, professor 
of Semitic philology, Oxford (languages and customs 
of the Semitic East); Dr. R. W. Eirth, reader in 
anthropology, University of London (social structure 
and economic organization of rural Malays) ; D. LL 
Griffiths, clinical assistant. Orthopaedic Department, 
Manchester Royal Infirmary (comparison of radio¬ 
logical and histological features in bone tumours) ; 
A* E. Ingham, University lecturer in mathematics, 
Cambridge (analytical theory of numbers ); Dr. B. 
Jones, lecturer in chemistry. University of Sheffield 
(a study of reaction kinetics in solution); Dr. P. D. 
Klingender, investigator, Research Group, Political 
and Economic Planning (a survey of the social rela¬ 
tions of scientific research in Great Britain); Dr. S. 
Maccoby, assistant master, Wolsingham Grammar 
School, Bishop Auckland, Durham (the character and 
influence of Radicalism, 17S8-1832); Dr. E. B. 
Maxted, special lecturer in catalysis. University of 
Bristol (studies in catalyst poisoning ); D. A. 0’Duffy, 
research and development assistant, Bahrein Petro¬ 
leum Company (lubrication problems at high tem¬ 
peratures and pressures); Dr. A. H. Smith, reader 
in English, University of London (scientific methods 
of dealing with damaged, imperfect and illegible 
medieval manuscripts); L. P. Taylor, late research 
lecturer in Indo-Chinese ethnography and linguistics. 
University College, Rangoon (an ethnographical and 
linguistic survey of Burma); Moss M. L. Tildesley, 
chairman of the ComitA de Standardisation de la 
Technique anthropologique, London (definition, 
measurements and classification of anthropometric 
characters); Dr. W. A. Waters, lecturer in chemistry. 
University of Durham (mechanisms of reactions in¬ 
volving free organic radicals); Prof* E. L. E. Wheat- 
croft, professor of electrical engineering. University 
of Leeds (mechanism of development of electric 
sparks with reference to lightning discharges) ; Miss 
D. Whiteloak, fellow and tutor in the English language. 
St. Hilda’s College, Oxford (an edition of the Historia 
EEensis, Parts I and II). 

Rockefeller Travelling Fellowships in 
Medicine 

The following Rockefeller travelling fellowships 
have been awarded by the Medical Research Council 
for the academic year 1939-10 : Q, Blackburn, 


demonstrator in anatomy, St. Bartholomew’s Hos¬ 
pital, London ; Dr. J. C. Dick, assistant pathologist, 
University of Glasgow and Glasgow Royal Infi rmary ; 
Dr. J. L. Henderson, assistant, Department of Child 
Life and Health, University of Edinburgh; Dr. R. S. 
Illingworth, resident medical assistant and clinical 
pathologist, Hospital for Sick Children, Great Ormond 
Street, London ; R. M. Kark, formerly demonstrator 
in pathology and registrar to medical out -patie*ts*^ 
Guy’s Hospital, London ; E. P. Sharpey-Schafer, 
first assistant. Department of Medicine, British 
Postgraduate Medical School, London. 

All these fellows propose to work at centres in the 
L T nited States. 

Travelling Fellowships in Tuberculosis 

The Medical Research Council has awarded 
Dorothy Temple Cross Research Fellowships to the 
following candidates intending to study problems of 
tuberculosis at centres abroad*, during the academic 
year 1939-40 : Dr. R. R. Henderson, resident 
assistant physician, St. Thomas’s Hospital, London ; 
A. H. M. Siddons, chief assistant, Genito-Urinary 
Department, St. George’s Hospital, London ; Dr. 
J. M. Vaizey, medical first assistant and registrar, 
London Hospital. 

Beit Fellowships 

Beit Fellowships for Scientific Research, tenable^ 
at the Imperial College of Science and Technology" 
during the academic year 1939-40 have been - 
awarded as follows : Extensions of fellowships already 
satisfactorily held for one year to : Dr. E. J. Harris, 
for the continuation of research on organio peroxides 
in relation to hydrocarbon combustion, under the 
direction of Prof. A. 0, G. Egerton; J. L. O. G. 
Michaels, for the continuation of research on the 
fission of uranium by neutrons, under the direction 
of Prof. G. P. Thomson. Hew fellowships tenable for 
one year but renewable for a second to : E. S. J. 
Hatcher, for research on hybrid vigour in the tomato, 
under the direction of Prof. W. Brown; IX P. . 
Pielou, for research on the olfactory reactions of ' 
insects, under the direction of Prof. J. W. Munro ; 1 
A. L. G. Rees, for research on problems of a physico¬ 
chemical nature concerned with compounds of 
germanium, under the direction of Prof. H. V. A. 
Briscoe. 


UNIVERSITY EVENTS 

Shbffleud.—T he following appointments have 
been made: Dr. R. D. Haworth, to the chair of 
chemistry, in succession to Prof. R. P. Linstqad, ^ 
resigned ; Dr. Wilson Smith, to the chair of bacteno^ 
logy, in succession to the late Prof, J, W» Edington ; 
Dr. Brynmor Jones, at present a lecturer in chemistry, 
to be lecturer on organio chemistry ; F. G. Hannell, 
as assistant lecturer in geography; Dr. Andrew 
Wilson, as assistant lecturer in pharmacology ; Mr. 
R. Halle, as a research assistant in the Department" 
of Glass Technology. 
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SCIENCE NEWS A CENTURY AGO 

^Railway Progress in 1839 

In its monthly notes on Railway Progress the 
Civil Engineer and Architects' Journal of July 1839 
referred to some twenty British lmes. It recorded 
the opening of the Eastern Counties Railway from 
Shoreditch to Romford on which, the rails had been 
laid to a five-foot gauge “which without greatly 
increasing the weight of the engines, gives them great 
mechanical advantages 55 , and the opening of the 
London and Croydon Railway. Much work was being 
done on the Birmingham and Derby Railway; an 
experimental trip had been made on the Manchester 
and Leeds Railway on which it was calculated “that 
the expence of travelling in the third-class carriages, 
which are open and unprovided with seats, will not 
exceed one penny per mile 55 ; and a portion of the 
York and North Midland Railway had been opened. 
By means of this and other lines it was hoped “a 
direct communication will be opened next year from 
Newcastle to London 55 . Two further sections of 12 
and 8 miles respectively had been opened on the 
London and Southampton Railway “leaving only 
eighteen miles, viz., the distance from Winchester 
to Basingstoke, to complete the whole undertaking 55 . 

Maskeiyne's Observations at Greenwich 

The Mechanics' Magazine of July 27, 1839, printed 
Airy’s Report to the Board of Visitors of the Royal 
Observatory, Greenwich. One section of the report 
was devoted to the arrangement of the papers at the 
Observatory. “In my last report to the board , 55 said 
Airy, “I intimated that it was necessary, before 
Commencing any arrangement of the manuscripts, to 
divide many of the books into two or more parts. , . . 
The separation of these parts having been nearly 
completed, I have been able to proceed with the 
first step towards arrangement, namely, the marking 
on the outside of the hook the whole of the contents 
of its interior. From the confused state of some of 
Dr. Maskelyne's books, this has sometimes been a 
task of much trouble. ... I am, however, ex¬ 
tremely glad that I have thus been compelled to 
become acquainted with the system and practice of 
my predecessors ; and my estimation of their judg¬ 
ment and order, as well as their industry has been 
greatly raised. During the whole, or nearly the whole 
-of Dr. Maskelyne’s time, the daily observations of 
stars are reduced in ledger, and the solstices and 
equinoxes of each year are discussed, with as great 
regularity as at the present time ; and the same is 
done with equal regularity, and on a more extended 
scale, through Mr. Pond’s time. 

Mexican Mummies 

The issue of the Athenceum of July 27, 1839, con¬ 
tains the following information: “A million of 
mummies, it is stated, have lately been discovered 
in the environs of Durango in Mexico. They are in 
$ sitting posture, but have the same wrappings, bands 
and ornaments as the Egyptians. Among them was 
found a poignard of flint, with a sculptured handle, 
chaplets, necklaces, etc., of alternately coloured beads, 
fragments of bones polished like ivory, fine worked 
Slastdo tissues (probably our modem indiarubber 
doth), moccasins worked like those of our Indians, 
bones of vipers, etc. It is unknown what kind of 
embalming was used for the mummies above- 


mentioned, or whether they were preserved by 
nitrous depositions in the caves where they were 
found. A fact of importance is stated that necklaces 
of a marine shell are found at Zacatecas, on the 
Pacific, where the Columbus of their forefathers prob¬ 
ably landed from Hindostan, or from the Malay or 
Chinese coast, or from their islands in the Indian 
Ocean . 55 

The Scales of Fishes 

“M. Manx>l supports the opinion of M. Agassiz 
that the scales of fishes may serve as characters for 
classification ; and states that these coverings are 
not to be considered as simply the production of 
secretion, but consist of a true organised substance. 
First, he says, that they are composed of an upper 
and an under layer; then that the upper layer is 
composed of longitudinal canals, departing from a 
centre, which is not always in the middle of the 
scale ; of cellular lines produced by the union or 
fusion of cells ; of yellow corpuscles, similar to those 
of bones and cartilages, and like them containing 
salts ; of a centre or focus which appears to bo the 
rudiment of the scale ; of teeth, which, however, only 
exist on the terminal edge of the Acanthopterygii; 
thirdly the under layer is formed of fibrous plates, 
the middle of which are the shortest. 5 ’ (Athenceum, 
July 27, 1839.) 


APPOINTMENTS VACANT 

Applications are invited for the following appointments, on or 
before the dates mentioned : 

Assistant in (Engineer) at the Fuel Research Station, East 
Greenwich—Establishment Officer, Department of Scientific and 
Industrial Research, 16 Old Queen Street, S.W.l (quoting J.39/0) 
(July 24), 

Assistant Lecturer in Chemistry —Registrar, University, 
Sheffield (July 28). 

Assistant Master to teach Mathematics —Headmaster, Royal 
Naval College, Dartmouth (July 29). 

Es tab l i shed Civil Engineering Assistants in the Roads Deport¬ 
ment—Assistant Secretary, Establishment Department, Ministry of 
Transport, Metropole Buildings, Northumberland Avenue, W.C.2 
(July 81). 

Established Inspectors (10) for the purposes of the Diseases of 
A ni ma ls Aot.1894-1037—Secretary, Ministry of Agriculture and 
Fisheries, 10 Whitehall Place, S.W.l (July 31). 

A s si stant Meteorologist in the Meteorological Service, Posts and 
Telegraphs Department, Sudan—Controller, Sudan Government 
London Office, Wellington House, Buckingham Gate, S.W.l (August 1). 

Lecturer ej Physios —Secretary, Technical College, Lansdown 
Road, Cheltenham (August 3). 

Junior Scientific! Officer in the Headquarters Office—Establish¬ 
ment Officer, Department of Scientific and Industrial Research. 
16 Old Queen Street, S.W.l (quoting J.39'11) (August 8). 

Assistant Inspectors of Ancient Monuments —Establishment 
Officer, HJd. Office of Works, Westminster, S.W.l (August 12). 

Assistant Debtehan —House Governor and Secretary. General 
Infirmary, Leeds (August 14). 

Lecturer in Agricultural Chemistry— Registrar, University, 
Reading (August 14). 5 

Lecturer in Agricultural Bacteriology —Registrar, University, 
Reading (August 14). 

Assistant Lecturer in Botany (Grade my- The Registrar. 
University, Liverpool (August 16). 

Lecturer in Anatomy —The Secretary, University,' Aberdeen 
(August 18). 

Chief Electrical Engineer and an Assistant Chief Electrical 
Engineer under the Government of Bihar— High Commissioner for 
India, General Department, India House, Aldwych, W.C.2 (quoting 
Appt. No. 0/49A) (August 19). 

Research As sist ant —Dr. F. Fairbrother, Department of Chem¬ 
istry, University, Manchester (August 31). 

Assistant Keeper —Director and Secretary, Viotoria and Albert 
Museum, South Kensington, S.W.7 (September 2). 

Assistant in Morbid Anatomy in the Department of Pathology— 
The Dean, British Postgraduate Medical School, Ducaae Road, W.12 
(September 11). 

A Chemist and a Mycologist at the Long Ashton Research Station 
—Secretary and Registrar, University, Bristol. 

Te OTntoal Assistant —Secretary. Air Registration Board, Brotten- 
ham House, Lancaster Place, W.C.2. 
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REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly Boohs Supplement) 

Great Britain and Ireland 

Institution of Electrical Engineers. Regulations for the Electrical 
Equipment of Buildings. Eleventh edition. Pp. v+174. (London: 

E. and F. N. Spon, Ltd.) Paper, 1*. net; cloth, le. Qd. net. [296 
Home Office: Air Raid Precautions Department. Preliminary 

Memorandum on the Organisation of Air Raid Precautions Services in 
Industrial, etc.. Undertakings and the Training and Equipment of 
Personnel. Pp. 16. (London: HAL Stationery Office.) 8 d. net. [296 
British Non-Ferrous Metals ResearchAssocIation. Nineteenth Annual 
Report and Notes on Researches in Progress. Pp. 354-3 plates. 
(London: British Non-Ferrous Metals Research Association.) [87 
National Institute of Industrial Psychology. Report 8: Rest- 
Pauses and Refreshments in Industry. By J. Ramsay, R. E. Rawson 
and others. Pp. 52. (London: National Institute of Industrial 
Psychology.) 2 1. [37 

A Century of Fertilizer Progress. By B. H. Tripp and S. W. Cheveley. 
(Published on the occasion of the Royal Agricultural Society's Cen¬ 
tenary Show at Windsor, 1939.) Pp. 32. (London: Dangerfleld 
Printing Co., Ltd.) 1*. [57 

The National Trust for Places of Historic Interest or Natural Beauty. 
Report 1938-1939. Pp. x-f 104 . Freehold and Leasehold Properties 
of the Trust and Protected Properties. Pp. six+68 4-8 plates+26 
maps. (London : The National Trust.) [77 

Proceedings of the Royal Society of Edinburgh, Session 1938-1939. 
VoL 69. Part 2, No. 16: On Non-Associatlve Combinations. By 
Dr. I. M. H. Etherington. Pp. 153-162. Is. Vol. 69, Part 2, No. 16 : 
Cytogenetical Analysis of the Chromosomes in the Pig. By Prof. 

F. A. E. Crew and Dr. P. C. Holler. Pp. 163-175+1 plate. Is. 3 d. 
YoL 59, Part 2, No. 17: Relations between the Elliptic Cylinder 
Functions. By Dr. E. L. luce. Pp. 176-183. 9d. (Edinburgh: Robert 
Grant and Son, Ltd.; London: Williams and Norgate, Ltd.) [77 

Air Minis try: Aeronautical Research Committee: Reports and 
Memoranda. No, 1846 (8604): The Vibration of Airscrew Blades— 
Extension of the Theory given in R. and M. No. 1768. By B. C. 
Carter. Pp. 8. 1*. 3 d. net. No. 1848 (3694): The Principles of the 
Galerkin Method. By Prof. W. J. Duncan. Pp. 24. 8*. Qd. net. 
No. 1861 (3735): Simple Experimental Analysis of the Stresses in 
TUng a , By Prof. A. J. 9. Pippard and S. R. Sparkes. Pp. 17. 2s. Qd. net. 
No. 1852 (8460 and 3460a): Profile and Skin-Friction Aerofoil Drags. 
By A. Fage. Pp. 24. 3#. 6d.net. No. 1858 (3689): Further Develop¬ 
ment of a High-Speed Wind Tunnel of Rectangular Cross-Section, 
By A. Bailey and S. A. Wood. Pp. 16. 2s. Qd. net. No. 1856 (3599) : 
Qualitative Experiments on "Reed Oscillation*' of Elevators. By 
Prof. W. J. Duncan and W. Barnard, Pp. 4. Qd. net. No. 1858 (8578): 
Longitudinal Flow in a Trailing Vortex. By Dr, W. F. Hilton. 
Pp. 4+1 plate, 1*. net. (London : H.M. Stationery Office.) [87 
Transactions of the Royal Society of Edinburgh. VoL 69, Part 3. 
No. 26: The Fresh-water Molluscs of the Tanganyika Territory and 
Zanzibar Protectorate, and their relation to Human Scldstosomiaais. 
By Dr. Alan Mozley. Pp. 687-744+3 plates. 8s. Qd. Vol. 69, Part 
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WHITE SETTLEMENT IN THE TROPICS 


I T is now more than a century since Sir Samuel 
Baker recorded his lamentable failure to 
establish an English country gentleman’s estate 
on the grassy plains of the heart of Ceylon. His 
pedigree cattle and sheep soon succumbed and his 
carefully selected wheat and oats showed early 
promise, but failed to come to harvest. No less 
concerned was his coachman at the death of his 
carriage horses; with characteristic though mis¬ 
placed resource, he sought to uphold his master’s 
JLignity by teaching an elephant to trot gracefully 
and so to replace the missing horses. He succeeded 
only in driving a fine elephant to death. Since 
then, many advances have been made in the know¬ 
ledge of tropical agriculture, yet many of the major 
problems of white settlement in the tropics and 
acclimatization to tropical environments remain 
unsolved. 

The problem of finding areas for large-scale 
settlement of mid-European refugees has thrown 
intio prominence the need for more accurate know¬ 
ledge of many of the more sparsely peopled areas 
of the earth’s surface. Those that remain little 
known are mainly in the tropics. In particular, 
attention has been focused cm British Guiana—in 
latitude but a few degrees from the equator and 
thus not very different from the scene of Baker’s 
experiments in Ceylon, and at comparable eleva¬ 
tions. In the latter part of 1938, the British 
Government made a tentative offer of lands in 
British Guiana as a possible site for the settlement 
of involuntary refugees created by recent events 
in Europe. An impartial international com¬ 
mission to investigate these areas was appointed 
by the President of the United States through the 
Advisory Committee on Political Refugees. The 
Commission was a strong one, including members 


with expert knowledge of health, engineering, 
colonization, tropical agriculture, soils and malarial 
control and, with the aid of air reconnaissance, it 
carried out in the short period February 14 to the 
early part of April 1939 a remarkable series of 
journeys, and has presented, with commendable 
speed, a general report*. A number of appendixes 
have been grouped together and published^ 
separately, including an important note on the 
“Possibilities of Agricultural Settlement” by Sir 
Geoffrey Evans, formerly principal of the Imperial 
College of Tropical Agriculture at Trinidad. 

British Guiana has an area of 89,480 square 
miles and a population of about 325,000, but the 
people are concentrated on the sugar and rice lands 
of the coastal lowlands. The vast interior is 
virtually uninhabited, save for scattered Indian 
settlements, mainly in reservations, and occasional 
mining camps or cattle ranches. The two main 
areas examined were both south of lat. 5°N.— 
that is, less than five degrees from the equator— 
and covered about 30,000 square miles on either 
side of the Essequibo River. The bulk is oovered 
with dense forest; about one eighth is grassland. 

The Commission summarizes its findings by 
expressing the “opinion that, while the territory 
is not an ideal place for refugees from Middle 
European countries, and, while the territory could 
not be considered suitable for immediate large scale 
settlement, it undoubtedly possesses potential 
possibilities that would folly justify the carrying 
out of a trial settlement project on a substantial 
enough scale that would make it possible to deter¬ 
mine whether and how these potential possibilities 
could be realized”. 

* Cmd. 6014. (London: H.M. Stationery Office, 1089.) net. 

t Cmd. 6029. (London Stationery Office, 1989.) 2i. net. 
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This is a very guarded statement, and the plan 
recommended is for receiving camps and trial 
settlements, directed by properly equipped tech¬ 
nical organizations, to be set up at properly chosen 
locations for some 3,000-5,000 carefully selected 
young men and women at a cost of about 3,000,000 
dollars. The cost is given as a rough figure to be 
accepted with caution. 

It is from Sir Geoffrey Evans’s appendix that 
some clear indications of the possibilities are to be 
obtained. He emphasizes that the utilization of 
the open savannah country is essentially a pastoral 
problem, and that much of the forest country has 
the light, sandy, easily eroded and easily leached 
soils common to many of the hot, wet-forest regions 
of the world. The only areas capable of supporting 
a permanent agriculture are valley lands of un¬ 
known extent in the Kanuku mountains. A diffi¬ 
culty exists that large sections of the savannah 
country are flooded in the wet season, and drainage 
might be needed for health reasons ; on the other 
hand, the areas liable to flood seem to support 
the best pasture. What is envisaged is a compact 
village community, raising by its own labour 
subsistence crops on the valley lands, managing 
cattle on neighbouring savannahs, and thus having 
not only an assured meat supply but also being 
able to sell to timber-working communities to 
be set up in the forest areas, and perhaps to feed 
a meat packing plant. The scheme incidentally 
involves the utilization by Europeans of unaccus¬ 
tomed tropical plants as the basis of diet 
It is interesting to note the insistence on the 
inherent poverty of many, perhaps most, tropical 
soils ; an insistence emphasized by recent work in 
tropical Australia. There, in complete contrast 
to the patriotic optimism of only a deoade ago, 
agriculturally utilizable soils have been stated 
recently to occupy not more than 5,000 acres in 
the 335,116,800 acres of the Northern Territory. 
Since the financing of private enterprise in this 
territory is obviously a concern of the great banks, 
the Bank of New South Wales recently com¬ 
missioned Mr. A. G. Lowndes to make detailed 
Investigations on the spot, and then to compare 

E ps in North Africa, Brazil and other corn- 
areas. Bis findings are pessimistio in the 
pt Beyond the present limits of agricul¬ 
tural Settlement, Australia has practically no 
areas which are definitely known to be suitable for 
dose settlement". 

The appearance of the Commisgion’a report post¬ 
dates by a few weeks the publication as a special 


monograph of the American Geographical Society 
of what is really the first comprehensive scientific^ 
study of white settlement in the tropics*. The} 
author, Dr. Price, is an Australian with a very 
wide experience of tropical Australia, who has 
made detailed studies in many parts of the world 
but notably in the West Indies. He emphasizes 
the contradictory views which are held by leading 
authorites even at the present time. Andrew 
Balfour s umm arized the conclusions reached after 
a lifetime’s work on tropical diseases thus : “s6 
far as the race is concerned, I am persuaded that 
the hot and humid tropics are not suited to white 
colonization and never will be with our present 
knowledge, even if they are rendered as free from 
disease as England". At the other extreme are 
those whose views are coloured by the amazing 
success of General Gorgas in Panama and 
epitomized by Guiteras in his study of Cuba : 
“the tropical climate is compatible with the 
most elevated manifestations of human activity, 
and the acclimatization of the white race to the 
tropics has been effected with complete success". 

Price entitles one of his chapters “British 
Failures in the West Indies" ; but is careful to 
show that the long and dismal record throwB little 
light on the effect of climate per se. The scientific^ 
invaders of the tropios still face three great 
obstacles : disease, whioh can and has largely been 
conquered, the coloured races, a condition which 
can be eliminated, and climate, the unsolved 
problem. It is rightfully pointed out that the 
effeots of climate can be studied only in part in 
the laboratory owing to the interaction of socio¬ 
logical, psychological and other factors in real life. 
Despite the most adverse conditions, small white 
groups have maintained a remarkable standaM, 
notably on the little island of Saba in the West 
Indies, and Price agrees with R. R. Platt that 
failures in Central and South America are due to 
isolation rather than to climate. 

So far there is nothing in the historical record 
to negative the possibilities of settlement in British 
Guiana with the safeguards envisaged by the 
Commission. The admitted dangers of disease, 
ignorance, isolation and racial conflict are to be 
removed as largely as possible. Contrary to long- 
held popular belief, medical opinion agrees thai 
manual labour is not only possible but even 
essential. Provided the soils prove capable of 

* White Settlers In the Tropica. By A. Grenfell Price, with addi¬ 
tional Notes by Bobert G. Stone. (American Geographical Society, 
Special Publication No, 2S.) Pp. xlil+311 +20 plates. (New York : 
American Geographical Society, 1936.) 4 dollars. 
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supporting an adequate agriculture, the unknown 
factor is still, in the main, climate. Ellsworth 
r Huntington contends that there are climatic limits 
and optima for human beings as for all other forms 
of life, and that the tropics are beyond the climatic 
optima and near the climatio limits for whites. 
In a series of long and detailed appendixes to 


Price’s work, Mr Robert G. Stone, of Harvard, 
has summarized the present state of knowledge 
There are definite physiological changes of tem¬ 
porary and possibly permanent character produced 
in white peoples by a tropical environment ; the 
real test must come in the second and third 
generations. 


THE IMPACT OF CHRISTIANITY ON SOCIAL AND 

ECONOMIC LIFE 


Christianity and Morals 

By Prof. Edward Westermarck. Pp. xvi-f 427. 
(London: Kegan Paul and Co., Ltd., 1939.) 
215. net, 

T)ROF. E. WESTERMARCK requires no intro- 
^ duction to the reader; his earlier works on 
ethics and sociology are well known, and any thing 
that he says commands attention and respect. 
Several of his previous hooks have an important 
bearing on the present volume and in two of 
these, “The Origin and Development of the Moral 
Ideas”, and “Ethical Relativity”, he states his 
^objections to the view of Rashdall and others on 
the objective validity of moral judgments. The 
present reviewer dealt with this subject less than 
two years ago in “Eree Will or Determinism”, and 
though his line of attack was somewhat different 
from that of Westermarck, his conclusions were 
the same, that belief in the objectivity of our 
moral judgments is untenable. In “Ethical 
Relativity”, Westermarck argues that the pre¬ 
dicates of all moral judgments, all moral concepts, 
are ultimately based on emotions. There are two 
ujpral emotions—moral approval and moral dis¬ 
approval ; the first of these is a form of retributive 
kindly emotion, and the second is a form of 
resentment. They are characterized as moral 
emotions, as distinguished from non-moral emo¬ 
tions, by the fact of disinterestedness. 

In Chapter iii of the present w ork Westermarck 
shows that the ethics of Jesus are of a retributive 
character. It is difficult to read the synoptic gospels 
without agreeing with this view (John’s gospel is in 
a different category, as few of the actual sayings of 
Jesus are recorded there). The moral teaching of 
Jesus is undoubtedly permeated with the principle 
of rewards and punishments. Although egoistic 
hedonism has usually been repulsive to the moral 
consciousness, yet it can have a plausible ap¬ 
pearance, and Sidgwick recognizes it as an inevit¬ 
able element in a complete system of ethics. He 
defines egoistic hedonism as “a system which 


prescribes actions as means to the end of the 
individual’s happiness or pleasure”. This differs 
considerably from the egoistic hedonism of the 
Cyrenaics and Epicureans, and there is nothing in 
the teaching of Jesus which is contradictory to 
this definition In Chapters iv and v it is shown 
that the teaching of Jesus also emphasizes the 
disinterested and altruistic character of the moral 
emotions, and here we see the feature that dis¬ 
tinguishes them from other, non-moral, retributive 
emotions. The Golden Rule brings this out very 
clearly, although it should he pointed out that 
this Rule is older than Christianity, and in its 
negative form is widespread. 

There is a very marked contrast between the 
teachings of Jesus and of Paul. According to 
Paul, salvation is not a reward for righteous 
conduct, as Jesus taught, but is entirely dependent 
on divine grace, “through the redemption that is 
in Christ Jesus”. His doctrine of justification by 
faith was accepted by the Church from the days 
of St. Augustine, though Catholicism has always 
recognized the meritoriousness of good works. 
The denial of this and the trust in justification 
by faith alone had very demoralizing effects 
amongst various Protestant sects, which even 
Luther himself was forced to admit and bewail. 
On p. 117 it is stated that Paul had imbibed from 
his Jewish upbringing the idea of all mankind 
doomed to death on account of Adam’s sin. But 
the doctrine of ‘evil impulse’, not associated with 
the Adam story, was held in official and cultured 
scholastic Jewish circles, and there is much to 
commend the view of Dr. N. P. Williams, that 
the Adam story, held largely in backward Galilee 
where Jesus did most of his work, was adopted 
by Paul. This he did out of deference to those 
disciples, Peter in particular, who had seen Jesus 
in the flesh, and while it cannot be proved that 
Jesus in fact accepted the Adam story, yet in 
some of his sayings he appears to assume a sinful 
disposition inherent in man. 
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Nine chapters are devoted to a consideration of 
the impact of Christianity on ideas and conduct 
regarding the sanctity of human life (including 
warfare, infanticide and suicide), economics, 
slavery, regard for the truth, marriage, divorce, 
irregular sex relations, and consideration for the 
lower animals. It must be regretfully confessed 
that a large portion of this is an indictment of 
Christianity, and the Christian apologist will find 
it difficult to defend his position. It cannot be 
denied that the capitalist spirit influenced theo¬ 
logical dogma, more especially in the sixteenth 
and seventeenth centuries. The attitude of Islam 
towards slaves contrasts favourably with that of 
Christianity, which was influenced by false Old 
Testament teac hing . The personal independence 
enjoyed by the married woman under the later 
Roman law was lost through legislation influenced 


CO-OPERATION 

Co-operation in Research 

By Staff Members and Research Associates of the 
Carnegie Institution of Washington. (Publication 
No. 501.) Pp. ix+ 782. (Washington, D.C. : 
Carnegie Institution, 1938.) 

N December 31, 1938, Dr. John Campbell 
Merriam retired from the presidency of the 
Carnegie Institution of Washington. The volume 
under review, with its intriguing title, has been 
written by his colleagues to express to President 
Merriam “the appreciation felt by the members 
and research associates of the Institution for his 
continued inspiring guidance of their work and for 
his stimulating personal interest in their problems”. 
It is no small task to have directed, for eighteen 
years, the policy of a great research organization 
like the Carnegie Institution, and it is possible 
that, at the last assize, the holder of such an 
office may be found to have exerted as great an 
influence on human progress as leaders in other 
spheres of activity whose names are much more 
promineht in the pages of the daily press. In this 
spontaneous tribute from his colleagues, however, 
Dr, Merriam will, we are sure, find ample reward 
for his service to science, and through science to 

Oommuesmorative volumes are not invariably— 
perhaps flat evek Usually—of much intrinsic 
important ; they tend to belong to the ephemera 
of Bberateeu f * *$ 5 -operation in Research” is one 
Qfthe?eixeepfti0ns. In the first place tfie responsible 
committee vpisely deqJclediha^tiie papers included 
should deal with qtfrserr^ problems* and ahohld 
epitomise tihfe the Inistifecction in 
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by Christianity. This personal independence was 
regained, not because of, but in spite of, the * 
Churches. The opposition that the Christian** 
Churches have raised against divorce, even when 
innocent people were living under conditions 
compared with which the lot of the slave was a 
happy one, will not be easily forgotten. Repentance 
in sackcloth and ashes may be a prerequisite for 
organized religion if it entertains any hope of 
moulding the future of Western civilization. 

The work is extraordinarily interesting, and 
coming from one with Prof WestermardPs 
reputation, will command a large reading public 
It is a little surprising that “The Laws of England”, 
by the Earl of Halsbury, published in 1911, should 
still be quoted relating to the present law of 
England on marriage, and that no mention should be 
made of recent legislation. M. D. 


IN RESEARCH 

various branches of science. As there are few 
branches of science in which the Institution is not 
active, the volume serves as an admirable oon- 
speotus of the present state of knowledge in many 
fields, an d its perusal is a liberal education. Wate^ 
in geologioal processes, the surface of the moon, 
sunspots and stellar distances, universal aspects of 
atmospheric electricity, eighteen years of research 
on the gene, “What and Why is Leukemia V\ the 
influence of nutrition on the chemical composition 
of the normal body, the substance of American 
history, race and class in Yuoatan, ancient forests 
of Oregon; these are a few topics—chosen at 
random—to indicate the scope of the volume. Nor 
are the articles, in spite of their number, in the 
least superficial. Under the rule of Dr. Merristo, 
a piece of research was not considered finished imxil 
its results had been made available, not merely to 
the specialist in the subject itself but also to 
specialists in other subjects, and in their simplest 
form to the public at large. The articles in the 
present volume show that the members of Dr. 
Merriam’s team have learned their job. 

But the volume is something more than a record 
—it is a confession of froth. “Co-operation in 
Research” is the title of the book, and co-operation 
in research was the policy pursued by the Institu¬ 
tion under the guidance of its chief. “Throughout 
his administration,” says the foreword, “Dr. 
Merriam has stressed the need for co-operative 
attack on problems too large to be solved by a 
single observer, and has initiated many projects in 
which teamwork by different groups has been 
essential to success.” The whole book is a tribute 
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to the vital importance of the method, and the 
individual papers demonstrate, better than pages 
argument, the value of co-operative endeavour 
-in science 

This testimony is timely. In large industrial 
research organizations, no doubt, active co-opera¬ 
tion between scientific workers of differing trainings 
has been, or is being, largely achieved; with 
results which amply justify the by no means 
excessive sums spent on the work. Pure science, 
however, still lags woefully behind. It is by no 
^Tneans easy to break down the partition walls 
which separate the sciences, and to bring together 
in equal partnership and in the same laboratory 
men of different training. It calls for vision and 


comage ; more essentially still, it needs money. 
Yet there can be little doubt that the next great 
advances in knowledge are waiting to be made in 
those neutral territories which separate science 
from science. In particular, the time is ripe for a 
mass invasion of the no-man’s-land dividing 
physics from biology : a territory in which neither 
physicist nor biologist can walk in safety alone. 
Something is being done, but far less than the 
opportunity warrants. It is much to be hoped 
that the considered testimonies to the value of 
the method contained in this commemoration 
volume may provide a stimulus to still further 
efforts at co-operation in research. 

J. A. Crowther. 


SCIENCE, ART AND DESIGN 


The Scientific Aspects of Artists' and Decora¬ 
tors* Materials 

By Dr. R. S. Morrell. Pp. xi+ 142. (London: 
Oxford University Press, 1939.) 6 s. net. 

T HE studio of the medieval artist or craftsman 
was very much more than a place where 
pictures were painted or pots were fashioned. It 
combined the functions of workshop and labora¬ 
tory for the master’s own activities, and for the 
instruction of his pupils. A long apprenticeship 
was demanded of those whose ambition it was to 
become master-craftsmen, and much of this period 
seems to have been devoted to an intense and 
intimate study of materials, which included the 
preparation of pigments, and the application of 
sundry metallurgical principles such as those of 
metal refining and extraction. In a word, this was 
a ’£ard school of training in the properties of 
matter, somewhat far removed apparently from 
Buskin’s vision of Giorgione as he appears in 
“The Two Boyhoods”. 

Farther north, the van Eycks had been experi¬ 
menting with the behaviour of emulsions and 
colloids, an adventure which, like many another, 
led to no startling discovery, no mystio secret, but 
which produced in the end (after innumerable 
transitional techniques) the supreme achievement 
of the Netherlands—the perfection of oil painting. 

Nevertheless, the course of man’s attempts to 
obtain the mastery over matter is strewn with 
failures, instructive but none the less unfortunate. 
Seventeenth-century Italian pictures executed 
upon slate supports have revealed an oil film under 
the paint layer whioh has brought about disastrous 
lack of cohesion, with consequent flaking; and 
the sequelae of Reynolds’ love of bitumen are all 


too obvious in the havoc which has surely followed 
upon a lapse from a rigorous appreciation of the 
laws of physical chemistry. 

In our day, a return is noticeable to an interest 
in materials as such, but the foous of attention is 
naturally different. The urge is first to understand 
and then to apply all the manifold new products 
which synthetic chemistry has provided. Coal-tar 
derivatives such as monaetral blue, substances of 
high molecular weight like the polyvinyls, bakelite 
and the rest, are the bricks of whioh the twentieth- 
century edifice may be built, and become a thing 
of beauty. 

But with such plenty, the student will ask, 
“Where shall wisdom be found ?” Fortunately, in 
the modest little book now under review, he can 
turn to the results of long experience of a teacher 
and worker in natural science applied to the arts. 
Dr. Morrell discusses supports, grounds, pigments, 
lacquers and varnishes not only with olarity, but 
always with an eye upon the reader who has no 
intention of becoming a specialist in technological 
chemistry, but wants to understand the scientific 
aspect of everyday materials. Yet these pages are 
no mere compilation of useful properties; they 
contain a number of sidelights upon art history 
which are illuminating, as well as necessary for a 
scholar’s appreciation of the development of 
technique. 

In a contribution so excellent, critical comment 
can only be made with hesitation; yet it is this. 
The bibliography, adequate as it is up to a point, 
ignores completely the numerous papers on these 
very subjects which have been appearing in 
“Technical Studies” of Harvard University for 
the past seven years. It seems a grievous pity 
not to mention them, and perhaps still more, the 
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‘"Trial Tata” from the same source. Further, no 
place is found for a reference to the comprehensive 
work of the Carnegie Institution of Washington 
on coloured min erals, fundamental for our know¬ 
ledge of the optical characteristics of pigments. 


PURE AND APPLIED 

(i) A Textbook of Thermodynamics 
By Tr. F. E. Hoare. Second edition. Pp. xii+307. 
(London: Edward Arnold and Co., 1938.) 15s. net. 

(a) Applied Thermodynamics 
By Prof. Virgil Moring Faires. (Engineering 
Science Series.) Pp. xvii-f 374. (New York: 
The Macmillan Company, 1938.) 17s. net. 

(3) Elementary Thermodynamics 
By Prof. Virgil Moring Faires. (Engineering 
Science Series.) Pp. xiii-{- 225. (New York : The 
Macmillan Company, 1938.) 12s. net. 

(1) T"\R. HOARE’S book, which deals with pure 
thermodynamics, is one of the most 
readable treatises yet published on a subject which 
is too frequently dealt with in a somewhat formid¬ 
able manner. No attempt is made to evade 
difficulties, since although starting with com¬ 
paratively elementary work, the final chapters 
work up to the use of the quantum theory and 
statistical mechanics. Ab an instance of the 
human touch, the author allows himself in con¬ 
nexion with Callendar’s equations for steam the 
use of the word "‘surprising” when conducting the 
reader along the interlocking paths of this fas¬ 
cinating piece of work. A little more of this spirit 
in the past might have shortened the twenty years 
which elapsed between its enunciation and 
acceptance. 

Bather more than the first half of the book is 
taken up with the development of the usual 
theorems, including change of phase, equilibrium 
of systems, and the Nemst heat theorem. The 
kinetic theory first appears in a formal manner in 
Chapter vi, necessitating a reference forward from 
Chapter ii to some of its results. Though rarely 
adopted, a more logical procedure would seem to 
be to introduce it at an early stage: an additional 
advantage would be that it renders so much 
elementary work self-evident. 

The applications which follow, to solutions, 
electrical phenomena including the magneto- 
caloric effect, radiation and specific heats accord¬ 
ing to the quantum theory, at times naturally 
make rather heavier reading. Numerous very 
recent references to original work are supplied for 
those who wish to go into each subject more deeply 
than is possible in the 300 pages of this book. 


These researches have become international, the 
common property of artists and designers. But 
that Tr. Morrell’s manual should receive tbf* 
warmest of welcomes, there can be no doubt. 

F. L an G. Rawlins. 


THERMODYNAMICS 

That this, a second edition, has been called for 
is an indication of the usefulness of the book, 
value of which has been enhanced by a collection 
of examples at the end, with hints on working 
them out. 

(2) As its title implies, the second hook is of 
a very different type, and while not neglecting 
theory, deals largely with applications to machines. 
Half-tone illustrations form a feature comprising 
nearly a quarter of the 200 figures, but with the 
exception of the section giving examples of boilers 
and their a uxiliar ies, which is up to date and 
fairly comprehensive, in a few other instances 
better choice might perhaps have been made, 
even allowing for differences in practice between 
America and Great Britain. 

The theoretical side is by no means of an 
elementary character and includes such points as 
variable specific heats in internal combustion 
engines, regenerative heating (or bleeding) in steam 
plant with a section on the use of mercury vapour, 
and various types of refrigerators, while heat 
transmission is not negleoted. 

In addition, it is difficult to think of any 
auxiliary apparatus connected with these branches 
of engineering which is not mentioned, sometimes 
in the form of a short piece of analytical work, at 
others as a practical note. Here and there one 
may not agree with the author; for example, a 
statement concerning the possible efficiency ofi the 
Still engine is certainly open to question. ^ 

A number of examples are worked out in the 
text. Altogether a useful book, linking theory 
and praotioe. 

(3) Prof. Faires’ other book is shorter, on the 
lines of (2) above, but with less application to 
practice: for example, most of the half-tone 
blocks have disappeared, and the reader will look 
in vain for details of boilers and turbines, the only 
feature of the latter dealt with being the flow 
through nozzles. 

The author has resisted the temptation to cdb> 
dense his larger book, and has had the courage to 
deal with a few subjects chosen from it in as 
complete a form as possible: in fact, some of the 
chapters are transferred en bloc . Curiously enough, 
it includes at the end a set of examples which are 
not included in the larger book. A. L. B. 
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4 ENVIRONMENTAL CONDITIONS AND PHYSICAL 

CHARACTERS 


Migration and Environment 
A Study of the Physical Characteristics of the 
Japanese Immigrants to Hawaii and the Effects of 
Environment on their Descendants. By Prof. 
H. L. Shapiro, with the field assistance of Frederick 
EL Hulse. (Issued under the auspices of the Univer¬ 
sity of Hawaii.) Pp. xi -f 594. (London, New York 
and Toronto : Oxford University Press, 1939.) 
32a. 6d. net. 

VER since 1912, when Boas published his 
studies upon the changes in bodily form of 
descendants of immigrants to the United States, 
speculations concerning the power of environ¬ 
mental conditions to affect the physical characters 
of man have been rife. At times these speculations 
have had but slender foundation in ascertained 
facts derived from proper anthropological investi¬ 
gation, and we have become accustomed to some¬ 
what random statements concerning the differences 
in appearance between the migrants in their new 
environment and the parental stock in their home¬ 
land. It is obvious that the investigation of this 
problem is surrounded by pitfalls, and that no 
^mere generalizations are of the least value in 
attempting its solution. Even when the problem 
is investigated by the standardized methods of 
anthropometry, there are still abundant sources of 
error that are difficult to eliminate but which will 
naturally invalidate the ultimate findings. It has 
been the first task of the reviewer to attempt the 
detection of any possible sources of error in the 
work under notice, and he freely owns that here 
he has failed. 

The problem that Dr. Shapiro and his co- 
^wtfrkers set for themselves was a threefold one. In 
the first place, they conducted an anthropo¬ 
metries! survey of the first generation of Japanese 
bom in the Hawaiian Islands; in the second, of 
the Japanese who had come to the islands as 
migrants from Japan; and in the third, of the 
Japanese living in Japan representative of the 
stock from which the migrants came ; this last 
class are termed by Dr. Shapiro ‘sedentes 3 . 
We are therefore concerned with three classes : 
sedentes, immigrants and Hawaiian-born. It 
should first be made clear that all the measure¬ 
ments of more than three thousand individuals, 
whether made in Hawaii or in Japan, were recorded 
by the same observer. In the next place, it is 
important to note that the,sedentes measured in 
Japan were inhabitants of the villages from which 
the immigrants were derived, and in a great many 


cases were actual relatives of the migrants. Of 
t his large series of individuals there were 
recorded 43 measurements, 21 indexes and 41 
observations. 

From the enormous mass of data thus gathered 
together a simple and expected finding emerges, 
for it was found that the Hawaiian-born differed 
significantly from the migrant, mainly in a quanti¬ 
tative direction, by greater stature, increased 
length of limb and increased width and height of 
head among other things. So far, the finding 
seems to be the very natural one that change of 
total environment, often accompanied by change in 
social status and of occupation, has produced a 
quantitative change in the physical form of the 
Hawaiian-born Japanese. But the remarkable 
fact emerges that when the immigrants are in 
their turn compared with the sedentes, it is found 
that “in 18 out of 35 traits the immigrants diverged 
distinctively from the sedentes. In practically all 
the characters in which the immigrants deviate, no 
additional modification of noteworthy magnitude 
appeared among the Hawaiian-born”. 

Shapiro sums up this puzzling finding as 
follows: 

“These results lead to the conclusion that in 
both qualitative as well as in measurable characters 
the immigrants display significant departures from 
the means and percental distributions of the 
sedentes. The Hawaiian-born, however, fail to 
show any tendency to develop further modification 
in their qualitative characters, although in their 
quantitative traits they undergo considerable 
modifications.” 

How comes it that the men and women who left 
Japan as adults to migrate to Hawaii differ in 
physical characters so notably from the kin they 
left behind % It would naturally be suggested that 
some form of selection was exercised by the 
emigration officers in Japan or by the plantation 
owners in Hawaii; but this possibility seems 
clearly to be ruled out. It may be suggested that 
migrant groups are a naturally selected strain of 
the parent stock, but such a hypothesis is 
diffi cult to maintain. Whatever the underlying 
factor may happen to be, there is no doubt that 
this exhaustive piece of work has opened up a 
new field—a field concerning which the reviewer is 
in agreement with the author when he sums up 
his conclusions in saying, “We are thus reduced 
to the position of suspended judgment”. 

F, Wood Jonhs. 
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STORAGE OF TROPICAL FRUITS 

By Dr. C. W. Wardlaw, 

Imperial College of Tropical Agriculture, Trinidad 


VX7HEN work was begun at the Trinidad Low 

* * Temperature Research Station in 1928*, 
the immediate problem was to ascertain the keep¬ 
ing and carrying quality of the several banana 
varieties and hybrids which might be used as 
substitutes for the Gros Michel (the principal 
variety of commerce), then threatened by the 
epidemic spread of Panama disease. Within a few 
years, however, the very general use to which the 
Station could be put was recognized both by local 
agricultural administrations and by shipping com¬ 
panies operating in the Caribbean region, and by 
request work was in turn extended to tomatoes, 
limes, grapefruit, oranges, avocados, mangoes, 
papaws, pineapples, melongenes, cucurbits of 
various kinds, and to the assortment of vegetables 
that can be grown in the tropics. To some of these 
commodities a considerable amount of study has 
been devoted, and their general cold-storage re¬ 
quirements have now been ascertained with a 
sufficient degree of precision for practical purposes. 

Success in transporting fruits and vegetables 
does not depend on refrigeration alone, and to a 
large extent it has fallen to those engaged on 
storage problems in the tropics to investigate, at 
least in part, related biological aspects such as the 
physiological behaviour of different varieties, 
questions of harvesting maturity, optimum con¬ 
ditions for harvesting, pre-storage and d i sinfectant 
treatments, the effeet of different methods of 
wrapping and pac ki ng, post-storage treatments 
including ripening technique, and wastage problems 
in general. In the following notes some account is 
given of results obtained in Trinidad and of the 
varied botanical problems encountered in investi¬ 
gating the storage requirements of tropical fruits. 

If not held at suitably low temperatures, the 
ripening of tropical fruits and the onset of wastage 
take place very rapidly. The practical problem, 
accordingly, is primarily one of arresting or retard¬ 
ing ripening without injuring the fruit. To do 
this satisfactorily, it is essential that rapid cooling 
to the required storage temperature should be 
Undertakes! as soon after harvesting as possible. 

If an arbitrary and incomplete distinction may 
be drawn between "cool 5 storage and ‘cold* storage, 
it will be found that the greater number of tropical 
fruits require to be carried in * 000 ? storage (for 
example, avocados, 45° F,; mangoes and tomatoes, 
47 *5° F.; grapefruit, oranges and limes, 46° to 

* Rend* ’ware provided by the former Empire Marketing Board. 


50° F.; Gros Michel bananas, 53° F.; Congo and 
Lacatan bananas, 56° to 58° F. ; papaws, 60° F., 
etc.), if chilling injuries are to be avoided. In that 
exposure to too low a temperature may result in 
physiological injuries such as superficial blemish*--* 
mg, failure to ripen, and loss of resistance to fungal 
pathogens already present in the tissues as latent 
or dormant infections, it will be apparent that the 
temperatures selected for the storage and transport 
of tropical fruits should allow of a sufficient margin 
of safety to avoid the danger of chilling. Indeed 
of recent years there has been a growing tendency 
to raise the storage temperatures recommended, 
this having been especially marked in the case of 
grapefruit, where ‘pitting! (chill blemishing) has in 
the past constituted a large proportion of the 
wastage; thus whereas formerly temperatures 
below 40° F. were generally employed, the present 
tendency is to store fruit at 45° to 50° F., and even 
higher temperatures have been advocated. 

Roth in respect of the normal physiology of the 
fruit and the biology of its pathogens, the main¬ 
tenance of correct humidity relationships withifi 
storage rooms or holds is of very considerable 
importance. This conclusion is drawn from a 
number of instances in which the questions of 
humidity and water-relations have presented 
themselves for consideration ; it must be admitted, 
however, that no final statement of the exact 
conditions required in different instances can yet 
be made. But, in general, it may be said of 
relative humidity (a) that it should not be so low 
as to allow of serious loss in weight or modify ythe 
appearance and maturation of the fruit cfroihg 
the storage period ; (b) that it should not be so 
high as to promote the superficial growth of fungal 
hyphse; and (c) that localized condensation 
within the cargo stack must be avoided. The 
question of the need for improved humidity 
control is now being urged on all sides by bio¬ 
logists ; in its physical and manipulative aspects 
it is also being closely studied by physicists and 
engineers, and there seems little doubt that the 
future will be marked by interesting and valuable 
innovations. * w 

Bananas 

During the past decade, the major aspect of 
banana investigations has centred around the search 
for a variety to replace the Gros Michel or Jamaica 
banana. This variety, which suffers from the 
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disadvantage of being highly susceptible to Panama 
disease, is in all other respects almost uniquely 
“-Suited to the conditions of bulk stowage and 
transport required in the extensive Caribbean 
industry; symmetry of bunch, disposition and 
size of fingers, uniformity of growth, toughness of 
skin, resistance to disease and ability to be carried 
at a temperature sufficiently low to effect a sub¬ 
stantial control of fungal wastage, combine to 
make it not easily replaceable by other varieties 
Investigations on the keeping quality of possible 
Substitutes have chiefly served to accentuate the 
collective advantages possessed by the Gros 
Michel and the difficulties of obtaining a com¬ 
parable assemblage in an immune variety. A note 
of optimism may be sounded regarding certain 
hybrids which have been obtained in Trinidad by 
crossing a wild, seeded variety {Musa acuminata) 
with the Gros Michel. These combine resistance 
to Panama disease and to Cercospora leaf disease 
with a very considerable assemblage of the desir¬ 
able qualities of the Gros Michel. The first hybrid 
obtained, known as I.C.l , is open to criticism 
because it yields occasional seeds. The second, 
known as LC. 2, is seedless ; it possesses many of 
the desirable Gros Michel characters and has good 
texture and flavour, hut the individual fruits tend 
to be rather short. 

Several interesting results have accrued from 
Yecent bulk storage trials. When the 7.0.2 banana 
is grown under favourable conditions, it is capable 
of yielding good bunches, as judged by the ap¬ 
pearance, symmetry and weight of individual 
fingers, 9-, 8- and 7-hand bunches, suitable for 
export, being represented among the collection of 
fruit obtained from different parts of Trinidad. 
While the symmetry of the bunch as a whole and 
the disposition and shape of individual fingers are 
admittedly not so good as in the Gros Michel, 
nevertheless the hybrid I.C.2 possesses qualities 
_$wch would make it commercially important in 
the event of any major failure of the Gros Michel. 
Its present value as a source of food among the 
local peasantry should not be overlooked- In 
relation to current storage and ripening procedure 
for bananas, the optimum harvesting maturity 
lies between ‘f-fulT and ‘heavy f-fulT, using Gros 
Michel standards of grading. ‘Thin’ grade fruit is 
difficult to ripen; ‘heavy f-fulT fruit, which 
behaves well during cold storage at 53° F., ripens 
with an excessive odour of pear drops. The Gros 
Michel transport temperature of 53° F., with rapid 
^pooling to that temperature, is well suited to this 
hybrid. 

It is generally agreed that the ideal hybrid 
banana of the future is likely to be one derived 
from the Gros Michel as female parent. Whether 
or not the I.C.2 eventually becomes acceptable as 


a commercial banana, any data which can be 
collected on its growth in the field and physiology 
in storage will contribute materially towards the 
central object of this work, that is, the main¬ 
tenance of supplies of fruit of good quality. 

During recent years the epidemic spread of 
Cercospora leaf disease in the Caribbean region 
has necessitated a renewal of storage trials with 
the Gros Michel banana. As a result of this disease 
many bunches undergo premature ripening while 
they are still attached to the plant. In storage 
trials it has been ascertained that the behaviour 
of fruit obtained from plantations which have been 
more or less severely infected by Cercospora muses 
is abnormal in several respects ; the pulp is of a 
slight to well-marked buff or pale ochraceous- 
salmon colour, fruit tends to ripen prematurely, 
to chill during the period of refrigerated transport, 
and to ripen with undesirable rapidity when 
removed to a higher temperature. Moreover, as a 
result of the extensive leaf destruction caused by 
<7. muses, bunches tend to grow slowly and to 
remain of small size ; hence fruit may actually be 
considerably more mature than is indicated by 
its appearance, and departures from the normal 
storage behaviour for that grade may be antici¬ 
pated. 

Limes 

The storage of limes exemplifies in particular 
the importance of the humidity factor. In general, 
limes are more difficult to handle than lemons, 
being less cold resistant and, because of their 
small size, more subject to wastage through 
shrivelling ; the avoidance of desiccation, indeed, 
is one of the major problems in handling this fruit, 
a loss in weight of 12-14 per cent being accom¬ 
panied by severe shrivelling. As loss in weight 
under tropical conditions may amount to 1 *5-2 -0 
per cent per day, the commercial storage life, as 
limited by the onset of shrivelling, may be seriously 
curtailed by undue delay whilst fruit is waiting to 
be graded and packed. Speedy handling, pro¬ 
tecting of fruits by suitable wrappers, and rapid 
cooling to 45° F. are essential to the successful 
storage of this commodity. . 

The susceptibility of the West Indian lime to 
wither-tip disease has necessitated the breeding of 
new varieties. By crossing the Philippine lime 
with the West Indian variety a number of hybrids 
highly resistant to wither-tip have been obtained. 
One of these, known as the T. 1 lime, is a fruit of 
good appearance, juice and oil-content and is now 
being cultivated and markets®, on a not incon¬ 
siderable scale. A second hybrid, 7\6, possesses 
less favourable commercial qualities, but has 
proved of interest when studied with the TX 
hybrid and the parental types. Under identical 
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storage conditions, all four exhibit considerable 
differences in respect of loss in ‘weight; weight for 
weight and grade for grade, the two hybrids are 
subject to more rapid desiccation than either of 
the parents. With regard to cold-resistance, the 
Philippine lime proved most resistant and the 
hybrid T.6 least; the hybrid T. 1, on the other 
hand, is apparently more cold-resistant than the 
West Indian lime. Such variations are interesting 
in that they afford an indication of the rearrange¬ 
ment of physiological characters which may result 
from hybridization. 

As with other kinds of citrus fruits, limes are 
very subject to the superficial blemishing known 
as oleocellosis which results from mechanical injury 
to turgid fruits. To avoid oleocellosis, fruits should 
not be picked too early in the morning or too soon 
after the fruits have been covered with dew or 
rain water. 

Grapefruits 

Because of the rapidly increasing importance of 
grapefruit as an orchard crop in the West Indies, 
an extensive programme of investigations has 
been carried out. Although data were available 
from experiments conducted in the United States, 
South Africa, and elsewhere, it was imperative, 
because of the relation between environment and 
keeping quality, to study Trinidad fruit entirely 
on its merits. In particular, attention has been 
directed to ascertaining the effect of time of 
harvesting, duration of the quailing or curing 
period prior to handling, the precise temperatures 
suitable for short or more prolonged periods in 
storage, the nature and incidence of chilling, the 
avoidance of excessive desiccation and the incidence 
and control of wastage. The behaviour of fruit 
derived from trees which has suffered from gum- 
mosifl and root-rot also presented special problems 
of both practical and academic interest. Various 
commercial practices, for example, ethylene colour¬ 
ing, borax treatment, etc., which in some countries 
have now become standardized, when applied to 
Trinidad grapefruit have yielded results other than 
those expected. Thus when fruit is treated with 
borax solution before orating, as a means of con¬ 
trolling blue and green moulds—which, as a faot, 
are of minor importance in Trinidad—the effect 
of the fungicide is to promote the activities of the 
fungus CoUetorti&um glceosporiodee, which is already 
present within the tissues as latent infections, so 
that severe wastajm may result, A similar effect 
is produced by tm%$e of iodized wraps. Striking 
variations in the keeping quality, sueoeptibility to 
chilling and to fungal disease in fruit from different 
localities in Trinidad have also become apparent 
in studies conducted over a number of years. 


July 29, 1939, vol 144 

Avocados 

The avocado, which is native to Central America^ u 
is represented in the West Indies by a very con¬ 
siderable range of types. The majority of trees 
are of seedling origin and so far only a few have 
been selected, named and used in the propagation 
of standard types. The influence of environment 
and genetical constitution on physiological be¬ 
haviour during storage is well shown by the 
avocado, such information as was available from 
investigations undertaken in America being inap^ 
plicable to fruit grown under Trinidad conditions. 

Cultivated avocados are generally referred to 
three horticultural races, the Mexican, the Guate¬ 
malan and the West Indian, useful types being 
fixed and propagated by budding and grafting 
Seedling avocados of the third group as grown 
under West Indian conditions are characterized 
by a low fat content, great variation in all fruiting 
characters, and by their comparative intolerance 
of cold-storage conditions (most varieties show 
chilling injury when held at temperatures below 
50° F. (10° C )). A distinctive feature of the 
avocado is its high fat content. It has been 
ascertained that fruit grown in Trinidad, and 
presumably elsewhere under moist tropical con¬ 
ditions, has a considerably lower oil content than 
that produced in Florida and California. In 
Trinidad, this low oil content, which is apparently, 
largely determined by environmental factors, is 
characteristic of introduced as well as of local 
varieties. 

Experimental observations indicate that the 
striking variability in fruiting characters of West 
Indian avocados is closely paralleled by the range 
in behaviour exhibited by fruits when subjected 
to refrigerated or gas storage or to a combination 
of both. In the avocado, maturation slowly con¬ 
tinues even at relatively low temperatures, so that 
fruits ultimately become ripe. In varieties 
sufficiently cold resistant, the metabolic trend is, 
however, abnormal, and chill effeots in due course 
become apparent in a darkening of the vascular 
strands and storage parenchyma, the initiation of 
such, changes being closely associated with the 
onset of ripening. As only a small number of 
varieties combine the requisite commercial quali¬ 
ties with adequate cold resistance, the practical 
problem is essentially one of selection. 

Mangoes * 

In investigating the storage of mangoes, it has 
been necessary not only to select from the very 
considerable number of named and seedling 
varieties available for study, but also to consider 
such diverse aspects as criteria of harvesting 
maturity in the several varieties, and the effect of 
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season and environment on keeping quality and 
liability to wastage. - A finding of interest to 
Horticulturists is the very maiked effect that 
environment may exercise on the productivity 
and keeping quality of different varieties. Thus, 
whereas the Julie variety crops well and gives a 
fairly good storage life when grown under the 
moist conditions that prevail in Trinidad, the 
Peter’s variety is of uncertain productivity and is 
very susceptible to fungal rotting ; on the other 
hand, the Peter’s (Pairi or Bombay) variety, as 
grown under the dry conditions found in certain 
areas in Jamaica, yields export fruit of excellent 
quality. 

L ike many other tropical fruits, mangoes are 
readily subject to low-temperature injury. Chilling 
may be manifested in several ways, including the 
production of definite skin blemishes, failure to 
develop normal colour on ripening, failure to ripen 
on removal from cold storage, and a notable 
decline in resistance to the inroads of pathogens 
Susceptibility to chilling varies with variety, 
maturity at harvesting and season. Trinidad 
experience indicates that mango varieties in 
general are subject to chilling injury if exposed 
to temperatures below 48°-50° F., superficial 
blemishing being accentuated by partial desic¬ 
cation 

The wastage problem in mango storage is 
serious. Apart from damage due to wound 
parasites (which is inconsiderable in carefully- 
bandied fruit) the majority of fruits, though 
apparently free from disease, nevertheless carry 
latent infections of several important pathogens. 
Wastage attributable to such latent infections is 
greatly accentuated by chilling, slow ripening and 
tardy distribution of ripe fruit. The high incidence 
of field infections direots attention to the need for 
careful consideration of orchard sanitation, and it 
is ^ vident that questions of spacing, pruning, 
spS&ying and upkeep generally should be made 
subjects of special study. 

Papaws 

The papaw (Oarica papaya) may be cited as an 
example of a tropical crop where little progress 
can be made in the matter of commercial cold 
storage until standardized supplies of fruit are 
made available as a result of horticultural research. 
The papaw is well known as the source of the 
digestive substance papain, obtained by coagulat¬ 
ing the latex exuded from green fruits on wounding. 
Luring recent years some attention has been paid 
to this fruit as a possible export crop notably in 
South Africa and the West Indies. An attempt 
has also been made to extend papaw cultivation 
in California and to breed varieties adapted to 


prolonged storage or transport From the informa¬ 
tion available on the production and cold-storage 
behaviour of this fruit, it may be predicted that 
the organization and standardization of an export 
industry will be attended with serious difficulties. 

The papaw shows great variety in its fruiting 
characters, some types producing small spherical 
fruits no larger than an orange, while others have 
elongated fruits as large as a watermelon and 
weighing up to 25 lb. In wo rkin g towards an 
export trade, standardized production is a first 
essential; the basic problem is, therefore, to 
select and perpetuate good types from material 
which is notoriously variable. Again, as most 
varieties are dioecious, the liability to a low 
standard of production is accentuated by the 
number of male plants present in a sowing. 

Storage trials carried out in Trinidad have 
shown that relatively immature papaws will not 
ripen after cold storage, and further, that most of 
the varieties tested show evidence of chilling if 
held at temperatures lower than 55°-60° F. 

Tomatoes 

Tropically-grown tomatoes may be mentioned 
as illustrating the unexpected in storage investi¬ 
gations. Thus it has been ascertained that fruits 
of several varieties grown under Trinidad condi¬ 
tions have yielded storage records which compare 
very favourably with those obtained elsewhere. 
When picked full-grown hut green, Trinidad fruit 
can be kept in cold storage at 40°-47° F. for twenty 
to thirty days, and on removal to a higher tempera¬ 
ture remains in good condition for a further eight to 
ten days. These results have been confirmed over 
a number of years and are in marked contrast to 
the rapid degeneration recorded in comparable 
storage trials with fruit grown outside the tropics. 
In view of the disparity between Trinidad findings 
and previous English results, storage trials were 
undertaken at the Low Temperature Research 
Station, Cambridge, in which supplies of glass¬ 
house fruit grown during summer and autumn 
respectively were used , the summer fruit gave 
results comparable to those obtained in Trinidad ; 
the autumn fruit, on the other hand, was charac¬ 
terized by the poorer keeping quality already 
mentioned. As to why summer-grown fruit 
or that obtained under tropical conditions 
should be more tolerant of low temperatures is 
not understood. 

During recent years the tersjp the grant from 
the Colonial Development Ftffil by which this 
Station is maintained include a concentration on 
fundamental research with special reference to 
the banana. 
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UNITED STATES GEOPHYSICAL EXPEDITION TO 
THE PACIFIC OCEAN 

By Prof* S* Chapman, F*R*S* 


A NOTABLE expedition has been arranged by 
the National Geographic Society of America 
and the University of Virginia, with the co-opera¬ 
tion of the United States Coast Guard, to under¬ 
take varied geophysical investigations in the 
Central and South Pacific Ocean. The expedition 
will start in September next, and its work will 
extend over a whole year. It will be transported 
by a 2,000-ton steel Coast Guard cutter, fitted 
with the latest type of sonic depth-finding appar¬ 


atus., and carrying a two-seater scout observation 
seaplane which will be used in making aerial photo¬ 
graphs and island maps. While the scientific work 
is proceeding, the Coast Guard will make a survey 
of present and future needs for navigational and 
radio aids to marine and air commerce. 

The expedition will range over an area of 4 | 
[ uaiDion square miles, south of the Hawaiian 
r Islands, east of Australia and New Guinea and 
north-east of New Zealand ; most of its work will 
be done on the many islands scattered over this 
area. These islands are all owned or controlled 
by the United States of America, Prance, and Great 
Britain or the British Dominions 5 westernmost 
of those to be studied is Nauru, practically on 
the equator, about 800 miles north-east of Australia. 
Easternmost is JDucie I sla nd, nearly in the longi¬ 
tude of San Francisco, almost on the tropic of Capri¬ 
corn. The northern and southern limits of the area 
studied will be IGngman Reef (600 miles south 
of Honolulu) and Pitcairn Island. The expedition 
will sail from San Francisco, first visiting Canton 
Island, now under joint American and British 
control. During its twelve months in the field, the 


ship will put in at intervals at Honolulu and 
Auckland, New Zealand, for supplies and mail. 
From time to time the expedition will send out 
radio broadcasts describing its progress 
The expedition will set up major bases on twenty 
or more islands, and from each major base will visit 
from ten to fifty other islands. All the islands except 
those of the Fiji and Tonga groups (which are of the 
‘continental 5 type, with a foundation of very old 
granite) are of the ‘pure Pacific’ type, either of 
recent volcanio origin, or 
of coral resting on recent 
underwater volcanic out¬ 
pourings. 

Gravity determina¬ 
tions and magnetic ob¬ 
servations, together with 
careful observations of 
latitude and longitude, 
will be made on the is¬ 
lands visited, and at the 
same time the geology of 
the islands will be stud¬ 
ied ; the region is virgin 
ground for the gravity 
survey, and of course 
magnetic observations everywhere need to be re¬ 
peated every decade or so in order to keep up to date 
ourknowledgeoftheeaxth’schangingfield. Artificial 
seismic waves will be set up by explosions on the 
ocean bed to indicate the types and depths of 
rock below; mud 'cores 5 will also be obtained, 
showing the composition, for a depth of s 
feet, of the top layer of the ocean floor, Obs 
tions on marine biology will be made, an JKlio 
engineers will accompany the expedition & border 
to investigate radio phenomena. 

The expedition is thuB one of the most important 
and extensive soientifio exploration surveys under¬ 
taken by any country for many years : in several 
respeots its programme coincides with that which 
was recently arranged, for work over a much more 
limited area (on or near the edge of the continental 
shelf off the British coasts), by the Royal Sociefy^ 
with the co-operation of H M. Navy—though the 
completion of that survey was prevented by the 
political crisis of last September. It is greatly to 
he hoped that the plans for the proposed United 
States expedition may be carried through fully 
and successfully. 
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OBITUARIES 


Mr. H. Havelock Ellis 

Y the death on July 8 of Henry Havelock Ellis, 
both science and literature have sustained a 
heavy loss. Havelock Ellis was bom at Croydon 
eighty years ago. At sixteen years of age, owing to 
ifl-liealth, he was sent to Australia, and later became 
an' assistant schoolmaster in a suburb of Sydney. 
During a lonely adolescence he was greatly troubled 
by moral and spiritual difficulties, and decided to 
devote his life to systematic inquiries that should 
make clear to himself and to others the real nature of 
the problems of sex. With this in view he returned 
to London, and trained as a general practitioner at 
St. Thomas’s Hospital. 

, After a few months in general practice, literary and 
scientific activities began to absorb all Havelock 
Ellis’s time. He became editor of the “Contemporary 
Scientific Series” and co-editor of the “Mermaid 
Series” of old dramatists; and was soon widely 
known as a critic and essayist, and later as a popular 
philosopher and an interpreter of the national genius 
of Eranee and Spain. His books on “The World 
of Dreams”, “Man and Woman”, “The Criminal”, 
“A Study of British Genius”, revealed his strong 
psychological interests and his gift for impartially 
collecting scientific observations and expounding 
scientific facts in a lucid and impartial way. 

In a long list of publications, the most important 
work written by Havelock Ellis was that entitled 
“Studies in the Psychology of Sex”. There is no 
need to repeat the oft-told story of the prosecution 
of its publisher, and the founding of a defence com¬ 
mittee which included George Moore, William Sharp 
and Bernard Shaw. In spite of judicial condemnation, 
the volumes might have been seen on the shelves of 
most British psychologists at the beginning of this 
c^fcury ; and his influence undoubtedly paved the 
way for the sympathetic interest aroused by Freud’s 
more startling doctrines later on. Freud himself, 
indeed, has more than once acknowledged the value 
of Havelock Ellis’s pioneer work. 

Unlike Freud, Ellis was more interested in collect¬ 
ing data than m constructing theories. The results 
of psychological testB were duly reported in his 
pages whenever they were obtainable ; but since 
experimental work was only in its infancy when he 
wrote, his books will remain a collection of suggestive 
observations rather than of experimentally verified 
facts. His views on crime, on genius, on the mental 
differences between the sexes, though still freely 
quoted, can no longer be regarded as representing 
the results of the latest researches. Nevertheless, 
his lucid and delightful style, and the charm of 
personality that shines through it, will keep his 
psychological writings alive and influential when the 
publications of the academic psychologists of his day 
lie dead and forgotten. 


Dr.- Henry Correvon 

Though better known as a horticulturist than 
as a botanist, Henry Correvon made considerable 
contributions by Ins numerous publications to 
botanical science. His death in his eighty-fifth year 
on May 11 leaves a notable gap among the devotees 
of alpine plants, whom he has done so much to 
encourage and assist by his own enthusiastic labours. 

Bora at Iverdon in 1854, Correvon was educated in 
this little Swiss town, and, losing his father at an early 
age, was sent to learn horticultural practice first to 
Geneva, then to Zurich, Frankfort, Erfurt and finally 
to the Jar din des Plantes in Paris, where he received 
botanical as well as horticultural training. Thus 
well equipped, he returned to Iverdon to take charge 
of the horticultural establishment founded by his 
grandfather, which had suffered greatly from the 
neglect of the tenant who had carried on the under¬ 
taking. Capable and energetic, Correvon commenced 
to work up this family heritage, but, alas, only to 
see most of his improvements totally destroyed by a 
devastating cyclone in July 1877. The low-growing 
alpine plants alone survived the ravages of the storm. 
He transferred Ins energies to Geneva, where he 
established a nursery for alpine plants, in the cultiva¬ 
tion of which he was so successful that he ultimately 
purchased in 1902 a large vineyard at Ch&ne-Bourg 
high above Geneva. Here he created the wonderful 
garden “La Floraire” known to all cultivators of 
alpine gardens. To it he had transported limestone 
rocks from the Saldve and the Jura and granite blocks 
from the Alps so as to have suitable surroundings 
for his pet plants. 

Correvon’s interest in these was not limited to those 
in his own garden. He was one of the originators of 
“La Linnea”, the alpine garden at Bourg St. Pierre, 
now under the management of the University of 
Geneva. He was also concerned in the management 
of the alpine garden on the Rochers de Naye above 
Montreux and for a time with that above Saint- 
Cergua. His love for these, and other efforts for the 
preservation of the mountain plants, made him a 
prime mover in the formation of the Swiss Nature 
Protection Society. 

Alphonse de Candolle persuaded Correvon to 
learn English, and for some years he acted as a 
correspondent of the Garden . In 1886 he visited 
England and wrote enthusiastically about some 
of the gardens he saw, and spoke with admiration 
particularly of the cultivation of the terrestrial 
orchids by various British horticulturists. This group 
of plants was particularly dear to him and led to his 
publication of a little book in 1893 on “Les Orchid6es 
rustiques”, followed in 1899 by his “Album des 
Orchid^es”, of which a second edition has appeared. 
His publications were, however, not limited to 
orchids. They included books on trees, ferns, floweerg 
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of fields and forests, water and marsh plants. His 
book on “Rook Garden and Alpine Plants”, translated 
from the French edition, was published in New York. 
His “Alpine Mora”, with its wonderfully artistic 
representations of the plants described, appeared in 
an English translation in London. 

Correvon was an indefatigable worker and an 
excellent lecturer. Ten years ago, at the age of 
seventy-three years, he undertook a visit to the 
United States, where he gave some forty lectures and 
addresses in English to promote the interest in alpine 
gardens. He was an honorary member and corre¬ 
spondent of many horticultural societies and was 
awarded an honorary doctorate of the University of 
Geneva in 1931. 

He retained his full powers of body and mind until 
the end, and his beloved garden at Chdne-Bourg is 
assured of its continuity in the hands of his son and 
his grandson, both trained gardeners and posses s in g 
Henry Correvon 5 s devotion to alpine plants. 


Sir Frederick Hobday, C.M.G. 

The veterinary profession has lost a pioneer of 
ability with the passing of Sir Frederick Thomas 
George Hobday at the age of sixty-nine years on 
June 24. 

Hobday graduated at the Royal Veterinary College 
in 1892. His early contributions to veterinary science 
were on the applied side. He was responsible for the 
more general use of anaesthesia in veterinary surgery, 
and decreased the hazard of volatile narcosis by 
means of inhalers, which he designed to control the 
depth of anaesthesia. In addition he developed 
methods of abdominal surgery in large animals, and 
successfully applied the Williams technique for the 
relief of roaring in horses. 

Sir Frederick’s real scientific achievements cannot 
be judged by his publications, but rather by his 
active and successful efforts in creating research 
facilities at the Royal Veterinary College, and in 
bringing the medical and veterinary branches of 
medicine into more intimate contact by the formation 
of the Section of Comparative Medicine in the Royal 
Society of Medicine. He was the first veterinary 
president of this section (1924-26). 

In 1927, Sir Frederick was made principal of the 
Royal Veterinary College. He took over a college 
the buildings of which were in danger of collapse 
and the financial position of which could not have 
been worse. His enthusiasm enabled him to raise 
by voluntary subscription the sum of £135,000. This, 
together with a Treasury grant of £150,000, made it 
possible for him to realize his ambition of rebuilding 
the College. The new main block, housing the long- 
needed research and teaching facilities, was formally 
opened in 1937 by the King and Queen. 

This ten years of strenuous endeavour drained 
Hobday’s strength, and the unexpected termination of 
has principalship in 1936 came as a heavy blow both 
to him and to his many friends, though formal resigna¬ 
tion was delayed until the opening ceremony. His 
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efforts, however, had received recognition by the 
conferment of knighthood in 1933. He was honorary 
Veterinary Surgeon to Queen Alexandra, King* 
George V, King Edward VTII and King George VI. 

The Royal Veterinary College in London stands 
as a mon um ent which will always be associated with 
his name, and those working there will be re min ded 
that it was due to his unremitting energy that such 
excellent facilities are available. 

J. Yule Bogue. 


Dr, W. H- Neale 

Db. William Hebby Neale died on June 15 in 
his eighty-third year. He was bom in Batavia, where 
his father, Dr. Richard Neale, was then in practice. 
He came to England as a boy and attended a private 
school at Hampstead. He studied medicine at King’s 
College and University College, London, and took 
the degree of M.B. in 1879, proceeding to M.D. in 1883. 

In 1880 Dr. Neale joined Mr. B. Leigh Smith as 
surgeon and naturalist on a sporting and exploring 
voyage in the ste am yacht EivcL to the then almost 
unknown coast of Fr anz Josef Land, where discoveries 
of considerable geographical importance were made. 
Tn 1881 Dr. Neale returned with Mr. Leigh Smith 
in the Eira on a more ambitious summer expedition 
to the same region, where the yacht was caught in 
the ice-floes and sunk close to Cape Flora. 

The disaster was so sudden that very little could 
be saved from the wreck and the only hope of rescue 
was in the power of the ship’s company to help 
themselves. A hut large enough to house the twenty- 
five men was built and Mr. Leigh Smith’s skill as a 
hunter secured an adequate supply of walrus and 
bear meat. Dr. Neale had charge of the rationing of 
the food so as to preserve the health of tho men, 
such tinned provisions as had been saved being kept 
for the homeward boat voyage. He was troubled by 
the prospect of an outbreak of scurvy in the absence 
of lime-juice, in which the Bri t is h sailor had 
learned to trust as the only preventive. He found, 
however, that the fresh meat diet was in facUtjhe 
best possible antiscorbutic, and on his return he dlmt 
with the etiology of scurvy in several communications 
to the medical press, and he must be viewed as one 
of the first to recognize the value of fresh meat as 
a preventive. 

The winter of 1881-82 was passed safely though 
the temperature sank to — 40°. When the ice 
began to break up at the end of June a start was 
made to the south in four small open boats. There 
were hardships in plenty and a baffling journey of 
more than 500 miles to be made through the shifting 
leads of the icefloes and in the open sea. After six 
weeks, the relief ship Hope was met on the oodfet* 
of Novaya Zemlya, and the whole party were still in 
sound health in spite of the trying experience. 

Dr. Neale studied the natural history of the Cape 
Flora region and described his collections in the 
Proceedings of the Zoological Society. He became a 
valued fellow of the Royal Geographical Society and 
frequently spoke after polar papers. 
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For more than half a century. Dr. Neal© lived as a 
general practitioner in the St. John’s Wood district, 
endearing himself to an increasing circle of friends by 
his skill, devotion to duty and trust-begetting kind¬ 
ness. Hugh Robert Mill. 


We regret to announce the following deaths : 

Prof. H. H. Barnum, head of the Department of 
Mathematics m Robert College, Istanbul, aged sixty- 
one years. 


Dr. W. A. Potts, a pioneer in the psychology of 
crime, on July 23, aged seventy-three years. 

Prof. E. R. A. Seligman, McVickar professor of 
political economy and finance in Columbia University 
during 1904-31 and editor of the ‘‘Encyclopaedia of 
Social Sciences”, aged seventy-eight years. 

Mr. J. M. Wood, formerly engineer of the New 
River Company and of the northern district of the 
Metropolitan Water Board, on July 21, aged eighty 
years. 

Prof. Archibald Young, regius professor of surgery 
in the University of Glasgow, on July 23, aged sixty- 
five years. 


NEWS AND VIEWS 


Dr. Wilson Smith 

Dr. Wilson Smith, who has just been appointed 
to the chair of bacteriology in the University of 
Sheffield, graduated in medicine at the University of 
Manchester in 1923, after War service in France and 
Belgium with a field ambulance during 1916-19. He 
obtained the diploma in bacteriology at Manchester 
in 1927 and was granted the M.D. degree in 1929. 
For the last ten years he has been a member of the 
scientific staff of the Medical Research Council and 
during this period he has made many valuable con¬ 
tributions to knowledge on bacteriological problems 
—such as the standardization and assay of pneumo¬ 
coccus antisera—and also on various virus diseases. 
Perhaps the most important of these latter contri¬ 
butions are the facts regarding the virus of epidemic 
influenza. As a member of a team, he was one of the 
discoverers of this virus and he helped to lay down 
criteria for its recognition; he did much of the 
pioneer work which has led to a renewed and inten¬ 
sive investigation of influenza throughout the world. 
Since 1934 he has been one of the editors of the 
JEh&ish Journal of Experimental Pathology . 

Mr* Hugh Main 

The council of the British Empire Naturalists 5 
Association has elected Mr. Hugh Main as new 
national president in succession to Mr. Douglas 
English, who recently retired owing to ill-health. 
The presidency of the Association, is not an annual 
affair and the choice of Mr. Hugh Main will meet 
with wide acclamation, for he is well known for his 
interest in nature photography and his insect studies. 
He spends much time in his private photographic 
staidio at Woodford Wells in Essex, or in collecting 
insect specimens. He has long been a vice-president 
of the Association, and when the new Epping Forest 
Branch of the Association was formed, Mr. Main 
was elected its first president. He has made con¬ 
spicuous contributions to nature photography and 
he has also been an active man in the field as well 
as on the lecture platform. He has also made some 


noteworthy experiments with his insectarium. Mr. 
Main has long been a keen and enthusiastic worker 
for the Association and has done much in various 
ways to promote its welfare. He is the Association’s 
referee for beetles. The British Empire Naturalists 
Association now has twenty-four local branches each 
with separate meetings and officers, and thirty-five 
other natural history societies are affiliated to it. 

Public Health and the Supply of Medicaments 
The address of Mr. J. Rutherford Hill, as chair¬ 
man of the Pharmaceutical Conference, which met 
at Birmingham on July 17—21, was entitled “Public 
Health in relation to the Recognition, Definition, 
Standardisation and Controlled Supply of Medica¬ 
ments”, and he makes recommendations under all 
these heads. Lists of recognized drugs are supplied 
by the national pharmacopoeias of many countries; 
it is hoped that these will eventually be replaced by 
an international pharmacopoeia, but this would not 
solve the whole problem. Medicine is advancing 
rapidly and pharmacopoeias soon get out of date. 
Some authority in Great Britain should publish a 
list, like the American list of New and Non-Official 
Remedies, which would be kept constantly up to date. 
The British Medical Association and the Pharma¬ 
ceutical Society of Great Britain have recently been 
forced by considerations of cost to abandon the pro¬ 
posal to publish such a list jointly. The Government 
should undertake this important public service. 
Proper regulations for the definition of medicines 
would make it impossible for the manufacturers to 
confuse the public, and fill up the shelves in pharma¬ 
cies, by selling the same simple chemical substance 
under a dozen synonyms. Mr. Hill also recommends 
that the present arrangements for the standardization 
of medicines should be extended, and that their retail 
sale should be confined to pharmacists. This would 
not mean a monopoly for one class of the community, 
but only that those firms which sell medicines should 
be compelled to employ salesmen who have been 
properly trained. 



186 


NATURE 


Marking of Patent Medicines 
When the question of withdrawing Medicine Stamp 
Duties was debated recently in the House of Commons, 
it was clear that there was a general feeling that 
proprietary medicines should not be freed from all 
restrictions, but should be subjected to effective 
control. Some of them are fraudulent, their advertise¬ 
ments encourage healthy people to think they are 
ill, and unhealthy people to postpone taking medical 
advice until it is too late, and some of them are 
poisons. The recent passing of effective legislation in 
the United States was largely due to the fact that 
seventy-three people were killed by an elixir con¬ 
taining diethylene glycol, just at the time when the 
matter was being debated in Congress. It would be 
unfortunate if another such accident were to occur 
in Great Britain before effective measures were intro¬ 
duced. Reforms of various kinds are being widely 
discussed. Prof. A. J. Clark, in a little tract published 
last year under the title “Patent Medicines” said : 
“The clearest line for the Government to take would 
be to say that it did not wish to tax any remedy 
that was beneficial to the health of the people, and 
wished to suppress all those that were useless and 
harmful.” This would imply regulations such as 
those now enacted in the United States, where new 
remedies can only be sold when they have been 
officially approved. Lord Horder, in his speech in 
the House of Lords, stressed the harm that is done 
by misleading advertisements and recommended that 
measures for the control of quack medicines should 
form part of the campaign for national fitness. 

Organisation for War Emergency 

Extensive preparations are in progress to meet a 
possible war emergency, not only in regard to defence, 
but also in other directions. On the medical Bide, the 
Ministry of Health has issued a “Statement Relating 
to the Emergency Hospital Organisation, First Aid 
Posts and Ambulances” (London : H.M. Stationery 
Office. 4d. net). This sets out, in the first place, 
emergency hospital requirements and organization, 
schemes for dealing with casualties and ambulance 
services. A summary is then given of supplies that 
are being provided. These include 200,000 beds with 
t mattresses, 320,000 blankets, with a corresponding 
J sufficiency of sheets, pillows, pillowslips and towels, 
and 226,000 stretchers with 400,000 coloured blankets. 
In addition, drugs and dressings to the value of 
£237,000 are on order, as well as surgical equipment 
and appliances sufficient for 76,000 casualty beds. 
On the food side, the Government has advised all 
who can to lay in a week’s store of emergency food. 
In order to translate the Government’s advice into 
practical terms, the British Medical Association has 
issued a booklet, which should be in the hands of 
every householder (“How to Stock your A.R.P. 
Larder”. 2d.). This gives advice on the stores that 
should be purchased in order to provide a week’s 
food supply for a family of five. The approximate 
cost of the articles suggested is given, together with 
hints for storage and use, a few sample recipes for 
one dinner, and the food values of the rations 
mentioned. 
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Nutrition and the Public Health 
The proceedings of one of the most useful con¬ 
ferences of recent years—the National Conference oit 
the Wider Aspects of Nutrition organized by the 
British Medical Association and held in London at 
the end of April—have recently been published under 
the title “Nutrition and the Public Health” (B.M.A. 
House, W.C.l. Pp. 160. 2s. 6c?. post paid). This 
conference, a report of which appeared in Nature 
of May 6, p. 746, brought together representatives of 
medicine, agriculture, industry, administration and 
education to discuss in a comprehensive way the 
relation of human nutrition to the national welfan-T." 
It urged upon the Government the formulation of a 
long-term food policy in which the requirements of 
health, agriculture and industry should be considered 
in mutual relation, and recommended the inaugura¬ 
tion of an educational campaign to make such a 
policy effective. The Conference ranged over a wide 
field, but as the published proceedings clearly indicate, 
there was the thread of the urgent need for an active, 
informed Government policy, which should take as 
its main objective the abolition of malnutrition, 
running through every discussion. The common 
benefit to the health of the individual citizen, to the 
prosperity of the home farmer (who would be largely 
responsible for the perishable ^protective’ foods so 
essential to such a scheme) and to the efficiency of 
industry of such a policy forms the triple basis of 
what is undoubtedly one of the clearest and most 
influential appeals yet made for the early application 
of modem nutritional knowledge to national well¬ 
being. 

Teachers on Modern Education 
The addresses delivered at sectional meetings 
arranged in connexion with the recent annual con¬ 
ference at Llandudno of the National Union of 
Teachers (Hamilton House, Mabledon Place, London, 
W.C.l) have been issued as a bound pamphlet. They 
include one by Mr. Kenneth M. Lindsay on the 
development of our educational system, in which he 
suggests that a commission is required on the whole 
financial relation between central and local gQ^epL- 
ment if the implications of the Spens Report are to 
be carried out. He also stresses the need for develop¬ 
ing technical education, including the provision of 
improved premises and closer co-operation between 
technical education and industry and commerce. 
Emphasizing the importance of adult education, he 
pointed out the need for an effective survey of this 
field. Dr. C. F. Strong’s address on the teaching of 
citizenship in central schools refers to the importance 
of including the civic aspects of science in a science 
syllabus, and urges the importance of history as 
laying the foundation for the teaching of citizenship, 
and dispassionate thinking about political questions. 
Mr. E. R. J. Hussey’s paper on aspects of education 
considered as a preparation for life in the modem 
world also emphasizes the importance of science, 
especially biology, from this point of view as well as 
the importance of character training and the formu¬ 
lation of ideals and a sense of values. Dr. G. H. 
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Green’s address on the cinema and handicraft 
training directs attention to the need for investigation 
^ in the technique of using the film in schools. 

The Hebrew University, Jerusalem 

The Hebrew University, on the heights of Scopus in 
Jerusalem, is developing fast and well. Begun in 1923 
with a Chemistry Research Institute, it is to-day a 
centre of research and instruction, with faculties in the 
main branches of learning, an academic staff, including 
research workers, of 125, and a students roll, under¬ 
and post-graduate, of 850. More than 30 per cent 
&re women. Hebrew is the language of instruction. 
In some Departments are men pre-eminent in their 
own academic field. Prof. Bernhard Zondek, professor 
of gynaecology, is in charge of the Hormone Research 
Laboratory which is now attached to the new Medical 
Centre opened in May of this year. Prof. S. Adler, 
head of the Microbiology Department, has already 
achieved an international reputation for his pioneer 
work on tropical diseases transmitted by parasites, 
and has undertaken several expeditions on behalf of 
the Royal Society. Prof. A. E. Eraenkel, formerly 
of the Universities of Marburg and Kiel, is one 
of the professors in the Mathematics Department, 
with mathematical philosophy and foundations of 
theory of sets and of analysis as his special field. The 
Archaeological Department, under Prof. L. A. Mayer, 
works in close association with the Department of 
Classics. 

Two new faculties have been added this year, a 
-medical faculty—it was formerly only a pre-faculty— 
and agriculture. The new professor of agriculture is 
Prof. E. Volcani, director of the Experimental 
Research Station at Rehovoth. The Hebrew Univer¬ 
sity has played its part in enabling academic refugees 
to continue their work. Already nearly fifty exiled 
German scholars have been found positions at the 
University. These include Prof. H. Torczyner, the 
interpreter of the Lakhish Letters, Prof. J. Guttman, 
the authority on Jewish medieval philosophy, Prof. 
Martin Buber, the social philosopher. Prof. B. 
Zondek, the gynaecologist. Prof. Halberstadt, the 
radiologist, and the brothers Adelbert and Ladislaus 
^Parkas, who are directing the Department of Physical 
Chemistry. The work already done gives promise 
that perhaps in the not-distant future Jerusalem will 
once again become the centre of learning in the Near 
and Middle East. 

University and Professional Standards in the U.S.A. 

The formulation of standards in respect of such 
matters as entrance and graduation requirements, 
staff, equipment and financial resources, and the 
accrediting of educational institutions with reference 
to them, are undertaken in the United States by 
voluntary national and regional associations and by 
State universities and departments of education. 
Lists of accredited institutions are published from 
time to time and the situation is reviewed by the 
United States Office of Education once in every four 
years. Bulletin No. 16, “Accredited Higher Institu¬ 
tions, 1938” (Supt. of Documents, Washington, 


D.C., pp. 212 ; 20 cents) brings together the latest 
available lists and standards of both voluntary and 
State accrediting agencies. The most noteworthy 
development of the past few years is the drawing up 
by the Engineers’ Council for Professional Develop¬ 
ment of a statement of principles (reproduced in the 
Bulletin) for accrediting engineering curricula with 
the object of improving the status of the engineering 
profession. Other national associations have pub¬ 
lished lists of accredited professional and technical 
schools of law, theology, medicine, pharmacy, 
osteopathy, optometry, music, architecture, business, 
librarian ship, journalism, forestry, social work and 
teaching. A National League of Nursing Education 
is conducting a survey with the intention of issuing 
a list of accredited schools on its completion. Of the 
university accrediting agencies, the chief and moat 
exclusive is the Association of American Universities, 
which regards as the principal ground for the inclusion 
of a college in its approved list, evidence of success 
“in stimulating scholarly interest in its students and 
in preparing them for more advanced scholarly 
endeavour”. 

The Carnegie United Kingdom Trust 

Twenty-five years have elapsed since Mr. Carnegie 
founded, with a capital of ten million dollars, his Trust 
“for the improvement of the well-being of the masses 
of the people of Great Britain and Ireland”, and the 
Trustees preface their report for the year 1938 with 
a brief retrospect, in the course of which the allocation 
of their revenues since the Trust’s foundation is sum¬ 
marized under the headings: libraries £1,393,000, 
physical welfare and playing fields and play centres 
£471,300, rural development and social service (in¬ 
cluding land settlement) £541,800, organs and other 
musical and dramatic activities £330,500, adult 
education £66,600, other activities £339,500. In 
pursuance of Mr. Carnegie’s injunction to remember 
“that new needs are constantly arising as the masses 
advance” the Trustees aim at fulfilling the role of 
a pioneer body, financing no enterprise for more than 
a limited period, during which its sponsors are ex¬ 
pected to contrive means for maintaining it, should 
its continuance appear expedient, without further 
recourse to the Trust. This principle plays a decisive 
part in the framing of the programmes of constructive 
experimental work which are drawn up by the 
Trustees once in five years and which pre-determine 
the bulk of the expenditure of each year’s budget* 

The current programme covers activities classified 
as : (a) cultural and aesthetic developments, including 
libraries, museums, music and drama, adult educa¬ 
tion ; (6) social services, in many of which the 

National Council of Social Service collaborates, 
including village halls, community councils, shows 
and exhibitions, university settlements, village 
colleges, women’s institutes, Zoological Society’s 
films, national parks, youth services, etc.; and 
(c) land settlement. One of the notable events of 
the year was the publication of a report in furtherance 
of the policy inaugurated ten years ago for developing 
the educational function of museums of the British 
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Isles. The report, based on a two years survey by 
Mr. S. F. Markham, is accompanied by a short non¬ 
technical pamphlet, “Museums and the Public” for 
the use of museum committees. 

Mycenean Athens 

The discovery at Athens of a chamber-tomb of 
Mycenean age, which presumably had served for a 
royal burial, corroborates tradition, but at the same 
time necessitates a new orientation in assessing the 
importance of the settlement of Attica in early pre- 
classical times. The chamber was brought to light in 
the course of the present—the ninth—season of 
excavation on the Acropolis by the American School 
of Classical Studies. In a preliminary account of the 
discovery (Illustrated London News, July 22), Prof. 
T. L. Shear of Princeton University, field-director 
of the excavation, states that the tomb is situated 
in shallow accumulations of deposit on the northern 
slope of the Acropolis. It consists of a reotangular 
chamber, filled with splintered rock and approached 
by a dromos, or passage, some 46 ft. in length, but 
which originally may have been longer, as the outer 
end is cut by the Roman wall. The earth-filling of 
this passage contained a number of Mycenean pot¬ 
sherds. Both passage and burial chamber had been 
cut from the rock; and the entrance to the chamber 
from the passage is through a rock-cut doorway. This 
doorway was closed by carefully packed stones, which 
clearly had not been disturbed since they were placed 
in position. 

Inside the chamber on one of the rock-cut 
benches, which run along each side, were six vases 
and a cylindrical ivoiy box in their original positions. 
The vases had been crushed by the collapse of the 
roof, but the ivory box, whieh is described as “a 
masterpiece of artistic design and of technical execu¬ 
tion”, was intact. East of the doorway were two large 
vases standing on the floor by a copper ladle. The 
grave was cut in the rock to a depth of four feet. 
It had been covered by a stone slab ; but this had 
been removed, and lay diagonally by the grave. 
Neither bones nor offerings were found in the grave, 
although there was one small disk of gold in the earth 
and stones which filled the grave. On the floor beside 
the slab lay a group of small toilet articles—a bronze 
mirror, a small ivory box, and ivory pins; and 
north of the grave, also on the floor, were three piles 
of gold ornaments. The pottery is of a single period 
and is characteristically Mycenean in form and 
decoration. Exact parallels can be found in Mycenean 
pottery fleam the Argive Heraeum and elsewhere 
belonging to the third Late Kelladio period of the 
first half of the fourteenth century B.c. The state in 
which the tomb was found and the character of the 
offerings lead Prof. Shear to the conclusion that this 
is the burial place of a lady, probably belonging to 
the royal house of Erechtheus, the legendary king of 
Athens, whose body was removed when the roof of 
the chamber collapsed; while the wealth of the 
offerings—overlooked when the body was removed— 
gives rise to a completely different conception of the 
kingdom of Erechtheus in the fourteenth century b.c. 
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from that conveyed by the fragmentary remains of 
the walls of his palace, which have been discovered 
on the Acropolis, and the unimportant part played . 
by Athens in the Trojan War five generations later 
as recorded in the Homeric poems. 

Industry and Agriculture in Belgium 
In a pamphlet on the National Foundation for 
Scientific Research and Industry, the contribution of 
this body to industry and agriculture in Belgium dur¬ 
ing the last ten years is reviewed by P. Beghin, the 
secretary of the Foundation (Pp* ix +408. Bruxelles : 
Fonds National da la Recherche scientifique). Sinoe 
the Foundation gave its first grant in July 1928, 252 
persons have received grants, 75 of whom are still 
receiving thorn, while 35 fresh grants are made each 
year. In subsidies of all kinds, 25,000,000 francs has 
been dis tributed amongst 1,350 research workers. 
The ann ual budget of the Department of Industrial 
Science of the Foundation is limited to 1,000,000 
francs. Taken by industries, the distribution of 
research effort is concentrated mainly in agriculture 
and horticulture (1,532,460 francs), metallurgy 
(1,299,000 francs), electrical engineering (1,209,400 
francs), out of a total of 7,166,810 francs, chemistry 
coming next with 730,750 francs and civil engineering 
with 630,100 francs. The report includes more or less 
detailed accounts of work in progress in metallurgy, 
welding, the thermodynamics of heavy-oil motors, 
electrical apparatus, including incandescent electric 
lamps, radio reception, civil engineering, including 
the action of wind on buildings, chemistry, including 
synthetic lubricating oils, copal gum, synthetic 
resins for the electrical industry, vulcanization of 
rubber, the charcoal industry, glass industry, cement 
industry, optical industry, as well as in agriculture, 
including the d isinfection of plants and the cultivation 
of the beetroot, the brewing industry and the tanning 
of leather. 

British Museum (Natural History): Recent Acquisitions 
An interesting acquisition in the Department of 
Zoology is a Beries of the golden mole, Eremitalpa 
granti, presented by Captain G. C. Shortridge of tftie 
Kaffrarian Museum, King William’s Town, Spot?? 
Africa. The gift comprises seventeen skins and skulls 
of this insectivore, and forms a valuable addition to 
the study collections. Mr. F. N. Ashcroft has pre¬ 
sented to the Department of Minerology a further 
selection of well-crystallized minerals from forty- 
seven carefully recorded localities in Switzerland, 
The Ashcroft collection of Swiss minerals is unrivalled 
in the excellence of the specimens and the care with 
which the localities have been recorded. This latest 
gift brings the number of specimens added to the 
Museum’s collection from this source in the last ten 
years to a total of 3,654. Another interesting gif^ 
comes from the McGregor Museum, Kimberley, 
through Miss M. Wilman, the curator, and consists 
of three specimens of the doubly refracting Iceland 
spar found in Cape Province, South Africa. A 
collection comprising about 4,900 gatherings of 
plants has been brought back from South America 
by Mr. A. H. G. Alston, assistant keeper in the 
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Department of Botany. Of these about 1,900 are 

^vascular cryptogams. The collection is rich in 

^duplicates and there are about 20,000 specimens in 
all. Mr. Alston represented the Museum at the first 
South American Botanical Assembly at Rio de 
Janeiro last October, and later made an expedition 
across the north western comer of the South American 
continent from La Guayra in V enezuela to Bartacoas 
in southern Colombia, near the frontier of Ecuador. 
He studied the phytogeography of the area and 
collected specimens of the plants found. 

Anthropology and Ethnology in Switzerland 

The Bulletin der Schwe izerischen Qesellschaft fur 
Anthropologie und Ethnologie, 1938-39, in addition to 
the annual report, obituary and other affairs of 
domestic concern, contains matter of wider interest 
for anthropologists in a contribution by the editor. 
Dr. O. Schlagrnhaufen, “Untersuchungen fiber die 
Gesichtsform der Schweizer” which was presented to 
the International Congress of Anthropological and 
Ethnological Sciences at Copenhagen in August last, 
and summaries of the anthropological communica¬ 
tions to the annual meeting of the Society Helv6tique 
des Sciences Naturelles at Coire, August 28, 1938, from 
the Acte# of that Society. Among these, a group of 
papers by Prof. E, Pittard deals comparatively with 
various lesser known physical characters of the Bush¬ 
man and other peoples of South Africa, upon which 
the author’s promised further interpretations will be 
awaited with considerable interest. 

m. 

Students of the skeletal remains of man may be 
directed particularly to the study by Dr. Albert L. 
P6rier of a remarkable postmortem deformation of 
the mandible in six out of a collection of twelve 
Griqua skulls. In these six specimens, the bicondylar 
diameter of the mandible is by so far less than the 
corresponding basio-cranial diameter that it is 
impossible to articulate the jaw to the skull; and 
indeed, if it were not for the correspondence of other 
characters, it would be difficult to believe that their 
attribution to these crania is correct. In three of 
thfr^skulls the discrepancy in diameter is ten milli¬ 
metres or more. It is to be noted that the bone of 
the jaw is exceptionally thick, and the shrinkage 
absolutely symmetrical. No acceptable explanation 
of the change presents itself, especially as no other 
example is found in one hundred and fifty South 
African skulls in the collection to which the Griqua 
skulls belong. The author points the moral that 
caution must be exercised in drawing conclusions 
from isolated specimens in human palaeontology. 

k Tests of Materials 

* ^Numbers 726 and 727 of Hermann’s “Actuality 
scientifique et industrielle” (Paris) deal with tests of 
materials and are entitled “La Structure et la 
Deformation des Solides” and “Essais des M6taux”, 
respectively, the former of fifty pages (18 francs), the 
latter of seventy pages (25 francs), both well illus¬ 
trated, They are written by M. R. L’Hermite, 
assistant director of the Laboratory for Buildings 


and Public Works, Paris, and represent his lectures 
delivered at the Laboratory in 1937 and 1938. He 
emphasizes the influence of the fine structure of 
materials on their elastic properties and devotes half 
the first volume to microscopic and X-ray methods 
and their results. In the section on the deformations 
produced by applied forces he makes use of the 
Mohr-Caquot diagrams and theory, and ascribes 
deviations of experimental results from the theory 
to want of isotropy. In the second volume many of 
the newer forms of machines for testing metals under 
tension, compression, shear, bending and shock are 
described, as well as methods of testing hardness, 
wear and fatigue. The principal results obtained are 
given and are related to the Mohr theory. 

Bibliography of Seismology 

This bibliography, by E. A. Hodgson, published 
by the Dominion Observatory, Ottawa, for the 
period October-December 1938 has just been re¬ 
ceived. It contains 120 items from fourteen col¬ 
laborators residing in eight countries, and it is 
noticeable that the United States and Holland are 
well represented and that Spain has a collaborator. 
Italy, the Balkan States, the U.S.S.R. and South 
America are this time not represented although it is 
known that seismological work is being done in all 
these places. One of the more recently studied 
branches of the subject is well illustrated by a paper 
by A. Belluigi (“Seismiseh-electrische Wirkungen 
und neu mSgliche seismische Anwendungon”, Bei. 
Angew. Oeoph 7, Heft 3, 260-264, bib., Leipzig, 
1938). It concerns the new seismic-electric effect 
pointed out by American authors, and the author 
suggests that its probable cause consists in electro¬ 
chemical alterations produced by elastic waves as 
Thyssen, Hummel and Riilke have demonstrated. 
It is further suggested that new electro-elastic 
seismometers be planned, as these should afford 
advantages over the present seismometers in exact¬ 
ness of reproduction of impulses, owing to the 
absence of inertia masses, and they should measure 
at the same time the electrical resistivity. Following 
the bibliography is a very valuable double index for 
the whole year, arranged first by subjects and then 
by names. 

Journal of the Royal Agricultural Society 

The Journal of the Royal Agricultural Society of 
England has reached its hundredth volume, and with 
this issue certain changes of format are being made. 
In place of the single annual volume, a periodical 
appearing three times a year is to be published. The 
first part, issued in June, consists mainly of the usual 
reviews of agricultural research under the familiar 
title, “The Farmer’s Guide”, but also includes the 
annual financial statement. Part 2 will appear in 
November and will contain a number of contributed 
articles and the various reports on the Show. Part 3 
will be published in March and will also contain a 
number of contributed articles, the report of the 
Council to the annual general meeting, the annual 
reviews of agricultural law and agricultural statistics. 
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and the annual report of the Society’s scientific 
officers and of its research committee. Each part 
will include a summary of the proceedings of the 
Council at its meetings in the previous two or three 
months and will be separately indexed. The June 
issue for 1939 (100, Part 1) is now available and can 
be obtained from the Society, 16 Bedford Square, 
W.C.l, price 5a. 

The Grid System 

The Association of Engineering and Shipbuilding 
Draughtsmen publishes (Draughtsman Publishing 
Co., Ltd., 96 St. George’s Square, London, S.W.l) 
a series of pamphlets containing much useful informa¬ 
tion. A recent issue, entitled “The Grid System”, 
contains a historical survey of electricity supply in 
Great Britain from the formation of the Edison 
Light Co. in London in 1881, through the troublous 
years when various Acts of Parliament were passed 
which in some cases hampered the industry; the 
first contracts for the ‘grid-iron’ or grid system were 
placed in the year 1928, and this was followed by the 
growth in the space of six years of 4,000 miles of 
transmission lines and the placing of 26,000 steel 
pylons. The advantages of standardizing frequency 
are discussed and the systems adopted for grid tariffs 
and trading. Much of the information is not readily 
obtainable elsewhere. A list is included of AJE.S.D. 
printed pamphlets and other publications written 
specially for engineering and shipbuilding draughts¬ 
men. 

Dutch Colonial Institute 

The “Aeht en Twintigste Jaarverslag van het 
Koloniaal Instituut” gives a brief account of the 
work of the Dutch Colonial Institute at Amsterdam 
during the year 1938. Its activities have included 
public lectures, courses of instruction in tropical 
hygiene, researches on tropical diseases such as 
yellow fever and psittacosis, studies in mosquito 
control and the chemical examination of more than 
four thousand samples. The valuable work recorded 
in this year-book gives ample evidence that the 
Dutch Colonial Institute continues actively to serve 
the interests of Holland and its oversea possessions 

The Scientific Films Committee 

About two years ago the Association, of Scientific 
Workers set up a Scientific Films Committee, to 
act as a clearing-house of information on scientific 
films. During this time it has seen and appraised 
some 160 films, and has produced a graded list of 
these films with particulars of length, availability, 
subject-matter, distributor, etc. This list is available 
to anyone interested at a cost of Is, If desired, the 
Committee will undertake, for a small charge, to choose 
a programme to suit any particular requirements. 
In addition, the Committee has compiled an index 
of scientific and film experts willing to be put in touch 
with people requiring advice on the making of films. 
Full particulars of the services offered can be obtained 
from the Secretary, Scientific Filins Committee, 30 
Bedford Row, London, W.0.1, 
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Apparatus for the Physical Laboratory 

The twenty-fifth edition of the catalogue of 
physical laboratory apparatus and equipment re¬ 
cently issued by Messrs. W. and J. George, Ltd., 
proprietors of F. E. Becker and Co., London and 
Birmingham, is an impressive volume of 824 pages. 
The contents cover the whole of the equipment needed 
for the tea chin g of physics in all types of educational 
institution from elementary school to university. 
For convenience of reference, the catalogue is classi¬ 
fied into thirteen sections within which the items are 
arranged in the usual text-book order of treatmen t o f 
the subject. Physics is divided into ten sections. 
The re mainin g three deal with laboratory fittings, 
equipment and materials, with lantern slides, cin6 
films and with text-books. Out-of-date items have 
been entirely replaced by new apparatus, and the 
designs of many standard instruments have been 
improved. In addition to the well-known series of 
Nivoc products made by Messrs. George, other 
British and foreign items are included so that every 
normal requirement in physics teaching is to be 
found wi thin the covers. But it is more than a mere 
catalogue. Each item dealing with less well-known 
apparatus has a brief description of the method of 
use, together with the necessary theory, supplemented 
in some of the entries by typical numerical results 
obtained with the apparatus in the laboratory. Some 
of these descriptions cover a page or two. The 
specially drawn illustrations are very clear and pro¬ 
ject well in the epidiascope. Altogether the catalogue, 
with its detailed index, corner page headings and 
numerous cross-references, makes a noteworthy 
addition to the library of any educational or industrial 
physics laboratory. 

Book Reviews 

Side by side with the increase in numbers of 
scientific papers which has been referred to repeatedly 
in this journal in recent years, there has been a 
steady if smaller growth of scientific and technical 
text-books, monographs and other books of interest 
to readers of Nature, and the task of presenting to 
the scientific reader a reasoned survey of ^apfh 
literature has become increasingly difficult in the 
limited space available. Following the customary 
practice, longer notices of books have been printed 
under appropriate titles, while shorter notices have 
, been brought together without a special heading ; in 
addition, a classified list of recent scientific and 
technical books, whether received for notice in 
Nature or not, is printed every month as a supple¬ 
ment to the journal. In the present issue, the shorter 
notices, which used to appear in the body of the 
journal immediately after the longer reviews, have 
been placed in the supplement with the books li^t. 
By publishing these shorter notices once a montbt" 
in this way, it is possible to arrange them according 
to subject and it is also hoped to increase the total 
amount of space given to such notices. For the 
convenience of those who wish to bring the books 
lists together when binding up a volume, the list 

(GonHnued on page 199). 
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Biology 

Everyday Biology: 

an Introduction to the Study of Life. By Dr. G. 
Pugh Smith. Pp. xii-f 283. (London : G. Bell and 
Sons, Ltd., 1939.) 3s. 6d. 

H ERE is a very useful and readable introduction 
to biology written for young beginners who 
need a general survey of the subject prior to going 
into it more deeply for the School Certificate examina¬ 
tion. The author has taken the point of view— 
unfortunately all too rare among authors and 
teachers of biology—that the subject should relate 
itself to life and thus teach the reader something 
"‘about himself. Again, the author takes the refreshing 
course of opening up with a general review of the 
plant and animal kingdoms. So many biologies begin 
with a germinating seed or the detailed study of a 
plant, which more often bewilders rather than capti¬ 
vates the young beginner. To begin with a general 
survey of what is already known (at any rate, in 
part) is undoubtedly the best means of approaching 
a difficult subject. 

The author has broken new ground, even in many 
of his illustrations, though here he is not so successful. 
Jkjjany are novel and look well, but they teach little. 
jpo r example, the skeleton is illustrated by three 
photographs. One is of the “Transparent Woman”, 
which, according to the legend, shows the “skeleton, 
organs and blood vessels and their relations h ip to 
each other”. The actual model does this, of course ; 
but the very much reduced photograph shows very 
little. The other two illustrations are X-ray photo¬ 
graphs which will certainly intrigue the young 
beginner, but will tell him little of the actual 
anatomy of the skeleton. In the next edition, these 
photographs should be accompanied by a line draw¬ 
ing. Another excellent, though scarcely helpful, 
^illustration is the photograph of the head of an 
earthworm which, without the help of the legend, 
would puzzle many a trained biologist. 

In the second edition, the author would be well 
advised to reconsider certain of the illustrations (so 
important to any work on biology), and then it 
would be difficult to better this book for the standard 
for which it is intended. 


Medical Entomology 

A Survey of Insects and Allied Forms which Affect 
the Health of Man and Animals. By Dr. William A. 
Riley and Dr. Oskar A. Johannsen. (McGraw-Hill 
Publications in the Zoological Sciences.) Second 
edition. Pp. xiii-f483. (Hew York and London: 
McGraw-Hill Book Co., Inc., 1938.) 25s. 

W 2 welcome the appearance of a second edition 
of this text-book. After an interval of six 
years much new knowledge has accumulated while 
older theories and facts have undergone modification. 
While only seven additional pages are incorporated 
in this volume, careful reading will show that the 
revision has boon adequate and conscientious. Thus, 
the account of Latrodectus (or the ‘black widow* 
spider) has been brought well up to date with now 
illustrations. The role of Phlebotomus in relation 
to the transmission of kala azar is well discussed, 
and the conclusion is reached that the insect- 
vector theory of the transmission of this disease 
is not borne out as being a major factor in the 
process. 

In the account of mosquitoes an adequate state¬ 
ment of recent work on the biological and other races 
of these insects seems to be an omission of importance. 
In dealing with dipterous larvse as agents in the 
treatment of osteomyelitis, reference is made to 
the newest aspect of this method. This involves 
the use of sterile larval extracts and the isolation 
therefrom of allantoin or the urea split off during 
allantoin treatment. In this way a definite ad¬ 
vance seems to have been made in overcoming the 
repulsion aroused by the application of living larvae 
to wounds. 

In connexion with yellow fever a guarded ac¬ 
count is given and a not too optimistic view taken 
as to its entire elimination from the American 
continent, owing to the prevalence of the disease in 
an endemic jungle form. In the great forests of 
Africa and South America, monkeys and maybe 
other non-human reservoirs have to be contended 
with, while various little-suspected species of mos¬ 
quitoes are probable vectors. At the end of the 
book there is a supplementary list of literature 
which brings this aspect of the subject reasonably 
up to date. 
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fitudes ct recherches stir les phytohormones 
Premiere reunion organia^e en collaboration avec 
l’Union Internationale dea Sciences biologiques, Paris, 

1 et 2 octobre 1937. Pp. xiv + 126. (Paris : Institut 
International de Cooperation Intellectuelle, 1938.) 
35 francs. 

I N spite of the great interest in the phytohormones 
which has been aroused in recent years, their 
mode of operation and full significance are still far 
from being fully understood. In the hope of clearing 
up some of the problems concerning them, and in 
order to discuss them generally, an international 
conference of experts who have specialized in the 
study of phytohomones was held at Paris in 1937. 
The conference was under the auspices of the Inter¬ 
national Union of Biological Sciences in collaboration 
with the International Institute for Intellectual 
Co-operation. Papers were read by each of the 
following : Prof. M. J. Sirks (introduction); Prof. 
P. K6gl (chemistry of phytohormones and other 
plant growth substances ); Prof. Niels Nielsen 
(phytohormones in different groups of plants ); Prof. 
Y. J. Koningaberger (phytohormones and meta¬ 
bolism) ; Prof. G. S. Avery, jun. (the concept of 
phytohormones and their relationship to plant 
irritants); Prof. R. Bonillene (the action of phyto¬ 
hormones on growth, cell division and the genesis of 
organs) > Prof. R. Boysen Jensen (phytohormones 
and plant movements); Mile. C. Zollikofer (the 
influence of animal hormones on plants); Prof. R. 
Postal (correlations and phytohormones). The 
report under review contains each of these papers 
in full, with an account of the discussions which 
followed. It is worthy of careful study by all those 
who are interested in this aspect of plant physiology. 

C. R, M. 

Methodik der Hormonforschung 
Von Dr. Christian Bomskov. Band 2: Ovar 
(Pollikehormone, Gelbkdrperhormon), Hoden, Hypo- 
physenvorderlappen. Pp. xxix-f 1016. (Leipzig: 

Georg Thieme, 1939.) 89 gold marks. 

HE second volume of Bomskov’e work on the 
methods used in research on hormones deals 
with the sex glands and the anterior lobe of the 
pituitary. A third volume dealing with the posterior 
lobe of the pituitary, the anti-pernicious anaemia 
factor and vasodilator substances is in preparation. 
This second volume has been produced in a year and 
a half, and it is easy to believe the author when he 
says in hk( preface that it has meant a great sacrifice 
of personal freedom. The book sets out to describe 
all the surgical, histological, biological and chemical 
methods used in the study of hormones. The details 
are usually given in the form of a direct translation 
from the original description, so that it is often 
unnecessary to refer to the original work. There are 
about SyOOO references, 274 beautifully reproduced 
figures and 276 tables. 

This book will be an invaluable source qf informa¬ 
tion to all workers in this field. It can be criticized 
on the ground that it contains too many facts. The 
frfil description of a number of different ways of 
doing the same thing necessarily involves a certain 


amo un t of repetition but increases the usefulness of 
the book. The writings of Dr. Bomskov have covered 
a very wide field (he has written a similar book on 1 
vitamins) and it is natural that those whose expert 
knowledge is deeper, but narrower, should find matter 
for criti cism - Such general reviews do for scientific 
workers, however, what Baedeker has done for 
tourists ; the traveller finds them very useful, and 
the settler prefers other sources of information, so 
long as he is in his own small field. 

A Textbook of Pharmacognosy 

By T. C. Denston. Third edition. Pp. xvi+SSTN* 
(London : Sir Isaac Pitman and Sons, Ltd., 1939.) 
20a. net. 

HIS text-book is primarily intended for the use 
of students preparing for the chemist and 
druggist qualifying examination of the Pharma¬ 
ceutical Society of Great Britain, The subject- 
matter covers the syllabus for this examination, and 
is arranged in a systematized, concise manner so that 
the student can readily grasp it. The drugs dealt 
with are classified according to their morphological 
nature under barks, roots, seeds, fruits, etc. This 
enables the student to compare and contrast similar 
morphological structures by their macroscopic char¬ 
acters. Microscopy is limited, so as to fulfil the above 
examination requirements, to starches, calcium oxa¬ 
late crystals, epidermal trichomes, hairs and fibres 
used in surgical dressings, and filtering materials. 
Attention is given to recent work on the identifying 
and evaluation of drugs, the use of the ultra-violet, 
lamp, methods of cultivation, collection, stabilization, 
drying, preservation and the detection of adultera¬ 
tion and of insect invasion. Reasons are given for 
the standards of purity laid down by tho British 
Pharmacopoeia. 

The illustrations are numerous and of a high order. 
The drawings set a standard which students would 
do well to emulate. Both author and publishers have 
collaborated to produce a volume of which they 
may justly be proud, and which can he recommended 
with confidence to those for whom it is written. < 

W. 0. 

An Introduction to Vertebrate Anatomy 
By Harold Madison Messer. Pp. xvi+406. (New 
York ; The Macmillan Company, 1938.) 16 s. net. 

T is often profitable to present old knowledge in 
new ways, and this Prof. Messer has done by 
rejecting the method of teaching zoology by means 
of selected types and treating the systems of organs 
from a comparative point of view. The book is a 
compilation, and makes no claim to originality of 
knowledge or treatment. But the author maintains 
that the ‘systemic method’ is more satisfactory than* 
the ‘type-study method’ both in the lecture room 
and the laboratory. The American student taking a 
one-year course is taught the comparative embryo- 
logical, histological and anatomical aspects of each 
system of organs from cydostomes to men, without, 
so far as can be ascertained from the book, studying 
a system in detail in any one animal or relating that 





193 


Supplement to NATURE of July 29 , 1939 


system to the body as a whole. Herein, in the 
reviewer’s opinion, lies the weakness of the method, 
Since the elementary student has no standard or 
basis for comparison. 

The book is well produced and contains some 
good photographs of stuffed and living animals from 
museums and zoos. The anatomical figures, however, 
are of variable quality, many being too small or too 
faintly drawn, or even so poor as to be misleading. 
The text, though on the whole well done, is at times 
inaccurate, perhaps as the result of pushing com¬ 
parisons too far. A bibliography and glossary are 
appended. N. B. Eai.es. 

The Molluscs of South Australia 
By Bernard C. Cotton and Frank K. Godfrey. Part 
1 : The Peleeypoda. (Handbooks of the Flora and 
Fauna of South Australia.) Pp. 314. (Adelaide : 
Government Printer, 1938.) 7a. 6 d. 

HIS book is the tenth in the series "Handbooks 
of the Flora and Fauna of South Australia”. 
It is purely conchological and deals with the Pele¬ 
eypoda. There is an introductory chapter on dis¬ 
tribution and methods of collecting, and an account 
is given of the structure of a typical bivalve mollusc. 
Keys are used for tracing specimens to families, 
genera and species ; but these are based on concho¬ 
logical characters only. The descriptive text is 
illustrated with good figures of the shells. . 

The object of this series is to provide Australian 
naturalists with inexpensive but accurate handbooks 
dealing with the indigenous flora and fauna. Many 
of the volumes are pioneer efforts, none more so 
than this one, for although great collectors like 
Angas, Tate and Verco have made lists or deposited 
specimens in the South Australian Museum, no 
comprehensive account of the bivalves has hitherto 
been published. The work of these two Adelaide city 
men deserves the highest praise from every naturalist, 
and we hope that it will inspire the production of a 
more scientific treatise on the group, for a bivalve 
without a body is a mere shell. 1ST. B. Eai.es. 


Chemistry 

The Chemical Formulary 

A Collection of Valuable, Timely, Practical Commercial 
Formulae and Becipes for making Thousands of 
Products in Many Fields of Industry. Vol. 4. Editor- 
in-Chief, H. Bennett. Pp.x-f-632. (London: Chap¬ 
man and Hall, Ltd., 1939.) 25a. net. 

O the three volumes of the "Chemical Formulary” 
there has now been added a fourth, in which are 
to be found many formulas and recipes gathered 
together during the past year by members of a large 
editorial board. This American assembly of useful 
compounding information, obtained variously from 
commercial practice and from patent and general 
literature, covers a very wide range of products 
ranging from lipstick to lubricants, from concrete to 
cold cream, from solutions that entice an oyster 
open to a method for preparing a sulphuric acid 
catalyst. 

In view of the wide application and use of com¬ 
pounded materials of all kinds, the value of a register 
such as this needs no emphasis. Intelligently used, 
it conveys a great deal of interesting information, 
and while it may not in every conceivable case 
specify the best possible admixture of ingredients 
for a particular purpose, it will nevertheless save 
the experimenter much time by presenting him with 
a reasonable starting point for his trials. The 
amateur researcher, endowed with that degree of skill, 
curiosity, and courage requisite for the purpose, will 
find much to interest him in the sections devoted to 
cosmetics, to beverages, liquors and flavours, to 
photography, and to the farm and garden. Engineers 
and chemists will find particularly valuable such 
sections as those on materials of construction, paints, 
soaps, emulsions, adhesives, and inks. The layman 
who has no intention of putting any of the recipes 
to a practical test will discover that with the aid of 
this book he can spend a profitable hour learning 
something of the composition and application of 
materials in everyday use. A. A. E. 




bpulation: To-day's Question 
By G. F. MeCleary. Pp. 222. (London : George Allen 
and TJnwin, Ltd., 1938.) 0$. net. 

T HE author, who as former principal medical 
officer of the National Health Insurance Com¬ 
mission and medical officer of health of two London 
boroughs had ample opportunities of studying the 
various problems of population, has given a lively 
and lucid exposition of this subject in this little 
work. The historical aspects are first set forth, 
special attention, of course, being given to the work 
of Malthus, followed by an account of the modem 
methods of measuring the growth of the population. 
The author then discusses the causes of the great 
increase in population which began in the eighteenth 
century and continued until about sixty years ago, 
when a marked decline in the birth-rate began. 
Finally, the important subject of birth control 
receives full consideration, including ite social, 
economic and political results. 


Lehrbuch der chemischen Physik 
Yon Prof. Arnold Eucken. Zweite vollkommen neu- 
bearbeitete Auflage. Band 1: Die korpuskularen 
Bausteine der Materie. Pp. xix-{-7I7. (Leipzig: 
Akademische Verlagsgesellschaffc m.b.H., 1938.) 40 
gold marks. 

T HE new edition of Eucken’s "Lehrbuch der 
chemischen Physik” is to be in two parts, of 
which this is the first. It deals with corpuscles and 
radiation, and the treatment is on the whole theoretical 
and mathematical. Several specialists have co¬ 
operated in the preparation of sections, some of 
which are more detailed and difficult than others. 
The basis is quantum-mechanical. Since the treat¬ 
ment includes molecules, there is a long account of 
valency. There are also detailed accounts of various 
types of spectra. The range of subjects is very large, 
so that a detailed account of the contents can scarcely 
be given, but the main object is to provide an account 
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of the modem theories of atomic and molecular struc¬ 
ture. The mathematics is, on the whole, of a standard 
which is within the capacity of an advanced student 
of physical chemistry, and the book contains a large 
amount of well-digested information. References to 
literature are given. 

Annual Reports on the Progress of Chemistry for 
1938 

Vol. 35. Pp. xviii 4-447. (London: Chemical Society, 
1939.) 13a. net. 

HE present issue of the “Annual Reports on the 
Progress of Chemistry”, issued by the Chemical 
Society, contains sections on radioactivity and sub¬ 
atomic phenomena, general and physical chemistry, 
inorganic chemistry, crystallography, organic chem¬ 
istry, biochemistry, and analytical chemistry. The 
plan of dealing with selected topics in some detail is 
adopted and the reports are interesting and valuable. 
Of the 410 pages of text, more than 100 are devoted 
to organic chemistry. This seems a very high pro¬ 
portion as compared with the other six parts of the 
book, and those responsible for the reports might 
well consider whether a better balance is not desirable. 
Some 50 pages on general and physical chemistry 
cannot.be said to reflect the great importance of this 
branch of the subject. 

KurZes Lehrbuch der physikalischen Chemie 
Von Prof. Hr. Hermann Ulioh. Unter Mitarbeit 
von Hr. Kurt Cruse. Pp. xvi-J-315. (Dresden 
und Leipzig: Theodor Steinkopff, 1938.) 12 gold 

marks. 

HE distinguishing features of this book are the 
omission of material which belongs specially to 
physics and the illustration of the theory by numerical 
examples. A detailed consideration of the laws of 
thermodynamics, for example, is replaced by a brief 
but very clear and instructive discussion of the 
entropy as a measure of internal disorder, and the 
formulae for maximum work and entropy changes are 
given in a very practical form. The calculations deal 
with systems of practical interest and are most 
instructive and helpful. Although the book is short 
it is in no way superficial or too elementary, and the 
emphasis is modem throughout. The brief bio¬ 
graphical and historical notes add interest to the text. 

Particular care is taken to include English and 
American work, and the English names of functions, 
etc., are given. The bibliography is very well chosen, 
and for those students who can read German the 
book cannot fail to be helpful and stimulating. 

The Chemical Analysis of Foods and Food Products 
By Dr. Morris B. Jacobs. Pp. xxii+537. (London: 
Macmillan and Co., Ltd., 1938.) 25s. net. 

GOOD book, full of details which the ordinary 
inquirer is not Hkely to find in the usual 
text-books. It should be on the shelves of every 
public analyst, and will be found of great use for 
purposes of reference. 


Engineering 
Testing Television Sets 

By J. H. Reyner. Pp. viii -{-128 4* 12 plates. (London : 
Chapman and Hall, Ltd., 1938.) 9a. 6 d. net. 

HE inauguration of a television service in Great 
Britain has brought forth a number of text¬ 
books, not so much on the theory of the subject as on 
the very practical question of keeping receivers in 
effective operation. The complexity in a television 
receiving set might suggest that the liability to failure 
is high in comparison with normal broadcasting 
receivers. The fact is, however, that television gets 
are much better made, and the anticipated mass- 
faulting has not matured. The present text-book 
gives some indication how faults may be chased and 
put right, but we should not be doing the book 
justice if we stopped at that, because in illustrating 
the way in which the elementary parts might mis- 
funetion, the author does give much insight into the 
working of the several parts, so that a technician in 
a hurry to grasp a formidable subject can get some 
basic knowledge as well. The text is illustrated with 
rasters exhibiting typical faults and many clear 
diagrams. L. E. C. H. 

River Engineering: Principles and Practice 
By P. Johnstone-Taylor. Second edition enlarged. 
Pp. xxii +119. (London: The Technical Press, Ltd., 
1938.) 4a. 6d. net. 

O deal with a subject such as river engineering 
within the limits of a small-sized text-book* 
necessarily involves a considerable degree of com¬ 
pression, so that the author has only been able to 
touch lightly on certain aspects, which might with 
advantage have been treated at greater length. 
The explanation of the action of flow at river bends, 
for example, is rather too superficial to be altogether 
satisfactory. As a fairly representative outline of 
the various methods of treatment adopted for the 
regulation of river channels, the book may serve as 
a useful introduction to a more detailed study of a 
difficult science. B, 

Medicine 

Recent Advances in Chemotherapy 

By Dr. G. M. Findlay. Second edition. Pp. x-1-523. 

(London: J. and A. Churchill, Ltd., 1939.) 21s. 

HE series of books published by Messrs. J. and 
A. Churchill dealing with recent advances in the 
medical sciences has served a useful purpose and been 
deservedly popular, but they vary much in form. 
Some of them contain full reviews on selected topics, 
giving a readable and connected account of certain* 
aspects of the science with winch they deal ; others 
tend rather to consist of abstracts of all the papers 
published on the subject in the last ten years, and 
give the impression of having been printed directly 
from a card index. The latter method of writing 
provides more information per page but less pleasure 
for the reader. 
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The information available on chemotherapy is 
fragmentary, though extensive, and few generaliza¬ 
tions are possible, and the book under notice suffers 
from fragmentation and compression. Since the first 
edition appeared, the discovery of the action of 
sulphonaimde derivatives on bacterial infections has 
opened up great possibilities and caused the appear¬ 
ance of a spate of literature. A new chapter with 
more than 150 pages wliich is devoted to this absorb¬ 
ing topic contains an enormous amount of information 
and greatly enhances the usefulness of the book. 

Books on chemotherapy are few, and this one will 
be almost indispensable to those working on the subject. 
It contains a large number of references, many of 
them to papers written in 1938. It is a pity that 
several of the chemical formulae are incorrectly 
printed. 

The Extra Pharmacopoeia 

By Martindale. Twenty-first edition. In 2 vols. 
Vol. 2. Pp. xxxvi + 1148. (London: The Pharma¬ 
ceutical Press, 1938.) 22s. 6 d. 

HE “Extra Pharmacopoeia’* has been produced 
by the Pharmaceutical Society since the death 
of Dr. W. H. Martindale in 1933. The twenty-first 
edition is the first to be completely produced in this 
way and it is now completed by the issue of volume 2, 
which is considerably larger than the last volume 2. 
This volume contains 330 pages of analytical addenda 
to volume 1; comprehensive information about pro¬ 
prietary medicines, a new section on the nomenclature 
df organic compounds which contains information 
not readily available elsewhere ; 70 pages of tests on 
blood and urine ; sections on vitamins, milk, mar¬ 
garine, jam and various other foods; preservatives ; 
135 pages of clinical notes on various diseases; 
articles on chemotherapy, radium, X-rays, electro¬ 
therapy, and much information about chemical tests 
of all kinds. The book contains a vast amount of 
information and numerous references to recent medical 
literature. It has been brought thoroughly up to 
date and the revision must have involved much work. 
It will be useful not only to pharmacists but also to 
HMshemists, medical men and analysts. 

Classic Descriptions of Disease 
With Biographical Sketches of the Authors. By Prof. 
Ralph H. Major. Second edition. Pp. xxx+727. 
(Springfield, Ill., and Baltimore, Md.: Charles C. 
Thomas; London; Bailli&re, Tindall and Cox, 
1939.) 275. 

HE second edition of this fine volume contains 
nearly a hundred more pages than the first, 
which was published in 1932 (see Nature, 131, 895 ,* 
1933). In addition to a general revision, new sections 
have been added on malaria, containing extracts 
from the works of Hippo orates, Aristophanes, Varro, 
Gelsus, Pliny the Elder, Martial, A. E. A. King and 
Ronald Ross, and on yellow fever, to the knowledge 
of which Mathew Carey, Benjamin Rush, Carlos 
Einlay and Walter Reed, from whose works several 
passages have been selected, made such valuable 
contributions. 


Miscellany 
The Science of Society 

An Introduction to Sociology. By Dr. J. Rumney. 
Pp. 125. (London: Gerald Duckworth and Co., 
Ltd., 1938.) 35. 6d. net. 

N these days, few scientific workers can afford to 
be indifferent to sociology, whether or not they 
are convinced as to the possibility of a science of 
society. Even if they are concerned merely in 
planning in its narrowest technical sense, planning 
presupposes some understanding of the structure of 
society and the intimate interrelation between social 
life and material techniques, and the inability to 
realize the importance of a sociological approach lies 
behind many of the gravest difficulties of our time, 
such as unemployment, the revolt against democracy, 
mechanized or commercialized leisure, and blind 
resentment towards science because the benefits it 
was expected to bring have either not materialized 
or largely been missed. In this volume. Dr. Rumney 
indicates for the general reader not only the content 
of sociology, but also its possibilities as a practical 
instrument no less than for theoretical purposes. 

The sociologist firmly believes that the scientific 
study of human affairs will ultimately provide a 
body of knowledge and principles that will facilitate 
the control and improvement of social conditioas. 
His first task is to determine the range and structure 
of human society and of social institutions; the 
second is to investigate the nature of the inter¬ 
dependence of the structures that function in social 
life; and the third to establish empirical generaliza¬ 
tions, or laws of change and growth in social life, 
and if possible to interpret them in the light of moro 
ultimate laws. Dr. Rumney doos not disguise the 
difficulties in the methods and tochniquo of social 
study, and he stresses the importance of objortivity 
and the elimination of bias, as well as tho absurdity 
of expecting the methods of social scionce to conform 
exactly to thoBe of the abstract sciences. This brief 
account is eminently readable, not only for its 
avoidance of jargon, but also for the admirablo way 
in which it discusses some of the biological aspects 
of sociology, such as the absurd racial claims some¬ 
times advanced to-day, and the biology of war. Dr. 
Rumney gives a clear but brief aooount of the 
limitations no less than the opportunities of social 
study, and his book can be heartily recommended to 
the scientific worker. It. B. 

The Consumer-Buyer and the Market 
By JTessie V. Coles, Pp. xviii4-596, (Now York: 
John Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1938.) 17 8. 0 d. not. 

P to the time of the great depression in the 
United States, the average wage-earner thoro 
was more concerned with increasing his money 
income than his real income. During the depression 
millions of families were forced, in the attempt to 
maintain customary standards of living on falling 
incomes, to search for 100 cents’ value in every dollar 
spent. As a result, there lias been a steady growth 
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of interest in the problems of the consumer, and the 
present volume is a comprehensive study of the 
difficulties that beset him (or her, as the case may be) 
in obtaining the desired goods at the lowest price. 

The author deals first with the buying habits of 
the consumer and the structure of the retail market, 
in which connexion some interesting statistics are 
given of the comparative costs of marketing com¬ 
modities by various methods and through various 
types of shop. Sections on instalment buying and 
retailers’ price policy lead up to the most valuable 
part of the book, the section on “Market Devices as 
Aids to Consumer-buyers”. After reading this 
account of the salesmanship, labelling, packaging, 
guaranteeing, branding and advertising of goods, one 
is forced to the conclusion that the main purpose 
of all these ‘market devices’ is the deception of the 
consumer. The inadequacy of legislative protection 
has given rise to such organizations as Consumers’ 
Research, which seeks to provide confidential informa¬ 
tion on the relative merits of advertised or branded 
goods. R. W. 

A Short History of Science 

By Dr. F. Sherwood Taylor. Pp. xiv+320 + 14 
plates. (London and Toronto : William Heinemann, 
Ltd., n.d.) 8 a. 6 d. net. 

A N attempt to cover the history of science in 
some three hundred pages is bound to produce 
a result which can bo criticized from one angle or 
another. The present book is probably as good 
an account as is possible in the space. The earlier 
chapters are of a more general character and will 
perhaps appeal most to the general reader, but even 
in the account of the later period, when the material 
is overwhelming, the author has managed to select 
with good judgment and to convey the story in a 
connected fashion. The book is one which should 
have a wide appeal. The interesting illustrations 
require special praise. 


Philosophy 
O n Understanding Physics 

By Prof. W. H. Watson. Pp. xii +146. (Cambridge : 
At the University Press, 1938.) 7a. 6d. net. 

I N this work. Prof. Watson thinks aloud about some 
fundamental concepts and theories of modern 
physics. He uses for this purpose the analytical 
method favoured and practised by Dr. Wittgenstein, 
with the result that many questions, such as those of 
atomic mechanics and electricity, regarded mainly as 
mathematical or physical, resolve themselves into 
logical proble m s. There is no doubt that science 
does benefit from a systematic clarification of its 
language^ But is it not going beyond this achieve¬ 
ment to separate science entirely from philosophy ? 
Language and symbols cannot go beyond themselves, 
ep to apeak, in representing the world of the physicist; 
but that shcrtdd be no reason, for denying value to 
V$u& is represented* Such a value, of course, cannot 
found within* the restricted world of linguistic 
especially in so far as it is applied to 


technically physical concepts. That is why Prof. 
Watson’s conclusions from his discussion of the idea 
of substance (ch. v) seem to be beside the point: 
Nevertheless, the new ground broken in his book 
makes it a most useful contribution to the philosophy 
of Nature. T* 

Symbolism and Belief 

By Edwyn Bevan. (Gifford Lectures.) Pp. 391. 
(London: George Allen and Unwin, Ltd., 1938.) 
15*. net. 

T HE philosophy of symbols has beoome pronjv- 
inent lately through the efforts of mathematical^* 
logicians. But it is not with that aspect of the 
subject which the hook under review deals. The 
author is concerned with the relations between 
symbolism and religious beliefs. The very character 
of the data of revelation makes it necessary for 
man to use symbols for their interpretation and 
communication. In this respect Mr. Bevan performs 
a very useful task in explaining, with the support 
of an amazing amount of scholarship, the purpose 
of symbolism in these matters. His points would 
have been strengthened, however, by a bolder theory 
of analogy. As it is, his book enlightens us, but has 
little drive in it to guide us towards those truths 
which underlie his theme. T. G. 


Physics 


Heat and Thermodynamics 

An Intermediate Textbook for Students of Pbysiofi, 
Chemistry and Engineering. By Prof. Mark W. 
Zemansky. Pp. xii+ 388. (New York and London : 
McGraw-Hill Book Co., Inc., 1937.) 24s. 


T HIS text is well suited to the needs of first-yoar 
honours students in physics and to students 
taking a graduate course in engineering. Experi¬ 
mental methods are cut down to the shortest possible 
presentation consistent with clearness, and modern 
methods are in most instances selected. Thus, the 
description of the time-honoured experiments of 
Joule and of Rowlands for the determination 
is cut down to a few words, and Gallon dar eSH 
Barnes, Jaeger and Steinwehr, and Laby and Hercus 
appear in their place. Forbes and Angstrdm dis¬ 
appear, and a short account of the modem simple 
methods for conductivity determinations reigns 
instead. 

Of the two partners in the title, thermodynamics 
has the lion’s share of the space. The treatment is 
elementary, detailed and satisfactory ; unavailable 
energy is correlated with entropy, and a number of 
special problems are discussed, including the phase 
rule. Applications of the He lmh oltz and Gibbs 
functions are made, and a special ohapter is devotbd 
to the steam-engine and the refrigerator. Newton’s 
law of cooling is deduced from the fourth power law 
as holding for small temperature excesses. The fact 
is, that Newton’s law, in the circumstances in which 
it was established by Newton (forced convection), 
holds, as he showed it to hold, for temperature 
excesses of some hundreds of degrees. 
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Each of the nineteen chapters of the book is 
followed by a comprehensive set of numerical exercises, 
dnd the book may be commended as a careful and 
scholarly introduction to the subject, providing a 
solid foundation for further knowledge. 

Demonstration Experiments in Physics 
(Prepared under the Auspices of the American 
Association of Physics Teachers.) Edited by Prof. 
Richard Manliffe Sutton. Pp. viii -f 545. (New York and 
London : McGraw-Hill Book Co., Inc., 1938.) 25s. net. 
HERE are some books that can be reviewed at 
first reading, others that require only a glance. 
But sometimes the value of a book can only be 
appreciated when it has been used for some time, 
and then comes to be appreciated more and more. 
The author modestly claims “Demonstration Experi¬ 
ments in Physics” as a ‘cookbook’ for teachers of 
physics, and in its 500-odd pages it certainly con¬ 
tains an enormous variety of recipes. Among them 
we find many already familiar to teachers of physics 
in Great Britain, but the majority are new, or 
improved variants of existing experiments. They 
cover all branches of physics and all stages of lectures ; 
but, naturally for demonstration experiments, the 
general emphasis is on the first and second years’ 
lectures. Here dramatic nature of the action and 
simplicity of construction are the chief requirements. 
The reviewer can vouch for the feasibility of con¬ 
struction and the satisfactory performance of a con¬ 
siderable number of the experiments in this book. 

- The author and his collaborators have considered 
very carefully the principles underlying demonstra¬ 
tion experiments, and their statement, which starts 
with the elementary fact so often forgotten that 
demonstrations are for the student and not for the 
instructor, is in itself a very useful contribution to 
the teaching of physics. Any physics teacher who 
buys this book is likely to find it of ever-increasing 
use m his lecture preparations. 

The Flow of Homogeneous Fluids through Porous 
Media 

M. Muskat, With an Introductory Chapter 
“By R. D. Wyckoff. (International Series in Physics.) 
Pp. xixd-753. (New York and London: McGraw- 
Hill Book Co., Inc., 1937.) 46$. 

R. M. MUSKAT’S book is an important contri¬ 
bution to technical literature and will be useful 
not only to workers in the oil and gas industries, but 
also to those who have to deal with problems of fluid 
flow through refractories and through ceramic materials 
and with problems of well and dam construction. 

The eleven chapters which comprise the book are 
collected under four main headings. Part 1, which 
deals with fundamentals, is concerned chiefly with a 
discussion of Darcy’s law connecting the rate of flow 
of water through a filter bed with the area of the 
sand, the thickness of the bed, and the difference 
between the fluid heads at the inlet and outlet faces 
of the bed. The law and its implications are very 
fully discussed, and the hydro dynamical equations 
for flow through porous media established. Part 2 


deals with steady-state flow of liquids and contains 
discussions of two- and three-dimensional flow 
problems, of gravity-flow systems, of systems of 
non-uniform permeability,of two-fluid and of multiple- 
well systems. Part 3 is concerned with the flow of 
compressible liquids through porous media, and Part 
4 with the flow of gases through porous media. 

The treatment throughout is clear and detailed, 
and the whole work forms a most useful and praise¬ 
worthy contribution to a subject which had, until its 
appearance, scarcely been explored systematically. 

An Introduction to Industrial Rheology 

By Dr. G. W. Scott Blair. Pp. xiii + 143. (London : 

J. and A. Churchill, Ltd., 1938.) 7s. 6d. 

R. SCOTT BLAIR deals mainly with tho flow 
of non-Newtonian liquids : that is, those whoso 
apparent viscosity varies with the rate of shear. We 
may regard these cases of anomalous viscosity from 
either of two points of view : that the anomaly is 
the interference with the normal hydrodynamical 
flow of the solvent by the solute particles ; or, wo 
may treat the system as a close-packed ‘pudding’ of 
particles separated by the dispersion medium. The 
latter, which is followed in this book, automatically 
becomes the method of approach of many industrial 
problems, since these are problems of tho ‘body’ of 
systems in which the concentration of disperse phase 
is large. It is certain that, for dilute systems, the 
coaxial cylinder viscometer is preferable for theoret¬ 
ical reasons which are fundamental and well known. 

That this is not made clear in this book is almost 
inevitable from the treatment followed. Viscosity is 
described from consideration of flow of liquids 
through tubes. This leads to Bingham’s work on 
anomalous systems and to tho subsequent modifica¬ 
tions of his equation. Commercial visoometors 
are described, but the coaxial cylinder instrument 
is misnamed ‘concentric’ throughout the book. 
Although attention is mainly concentrated on pasfeo 
type systems, the book contains a wide survey of all 
the types of anomalous liquid which have boon 
investigated. It should be of value to industrial 
chemists faced with problems of anomalous viscosity, 
the number of which increases every day. s 

A. S. C. L. 

The Amplification and Distribution of Sound 
By A. E. Greenlees. Pp, 254. (London : Chapman 
and Hall, Ltd., 1938.) 105. 0d. net. 

HIS is the first comprehensive text to appear on 
a subject which the public is rather apt to take 
very much for granted, the microphone-amplifier - 
loudspeaker combination, the correct and original 
description of whioh is the public-address system. 
There is little theory which can be said to belong to 
the subject, except the simple calculations associated 
with decibels, transformers, and the power-handling 
capacity of power-valves. The author concentrates 
on the practical side, perhaps too much, with rather 
crude descriptions of standard types of microphones 
and loudspeakers. Nevertheless, he does give a very 
good picture of the importance of the subject and the 
extent of its applications. L. E. C, H. 
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An Introduction to the Study of Spinning 
By Prof. W. E. Morton. Pp. viii + 267. (London, 
New York and Toronto : Longmans, Green and Co., 
Ltd., 1937.) 12s. 0d. net. 

HE application of the exact sciences to problems 
of the textile industries has received special 
attention during this century. The research associa¬ 
tions established in connexion with the industry and 
the Textile Institute, the professional institution of 
the industry, have contributed, much to new methods 
of thought on textile problems. These organizations, 
together with the technical institutions responsible 
for the training of textile students, have created a 
demand that, as Prof. Morton puts it, the teaching 
of spinning should be developed on a broader 
basis. 

In his excellent treatise under notice, Prof. Morton 
has adopted an entirely new method of approach. 
The book is divided into two parts. In the first part 
he gives a general survey of the various natural and 
synthetic fibres, while in the second part he deals 
with general spinning principles, and points out the 
modifications in method which the different types 
of material entail. The book is described by the 
author as primarily intended as a text-book for use 
during the first year or two of spinning courses. 
There is little doubt that in this direction it will 
have supplied a real need. It is, however, likely to 
have a much wider appeal, and it will be read by 
many engaged in the different branches of the textile 
industry. Its originality of conception and the skill 
with which it deals with a difficult and extensive sub¬ 
ject make it a useful contribution to textile literature. 

The Structure of Steel Simply Explained 
By Eric N. Simons and Dr. Edwin Gregory. Pp. 
xi + 115+7 plates. (London, Glasgow and Bombay : 
Blackie and Son, Ltd., 1938.) 3s. 6d. net. 

HE subject of the structures of steels is one 
of very considerable importance from many 
points of view, and the present volume will be 
welcomed by many readers. It gives a very clear and 
intelligible account of the subject and is well illus¬ 
trated- The treatment is both physico-chemical and 
practical, the properties of interest to engineers 
being fully explained as well as the effects of heat- 
treatment, and many difficult points are elucidated. 
The book may be warmly recommended. The 
treatment is ‘simple’ only in the respect that the 
authors have taken pains to remove difficulties, and 
the standard is high. The plates of microstructure 
are very good, and the properties of special steels 
receive adequate treatment. 

Travel 

Saga of the Discovery 

By L. G. Bemacchi. Pp. xv +240 +48 plates. 
(London, Glasgow and Bombay: Blackie and Son, 
•Ltd., 1938.) 10*. 6d. net. 

r T n H2£* book is of ^particular interest since it is 
Aj ^ written by one of the few whose experiences 
fhedtoe when there were no vitamins or 


radio and when British polar explorers were expected 
to man-haul their sledges in the way so vividly 
described. One can well understand the wonder of 
an expedition to a region which, except for the 
merest fringe, was new and contained so much of the 
entirely unknown. 

Commander Bemacchi has written of his com¬ 
panions with a sympathetic and notably unbiased 
pen—a gratifying characteristic—and in spite of his 
frank recognition of idiosyncrasy one is pleased to 
observe that he can still write that Discovery was a 
“happy ship”. The prejudice against dog-haulage 
is dealt with, and it is easy to see that it mad©^ 
inevitable the tragedy which involved Terra* Nova's 
polar party. It is a dreadful example of the 
destructiveness of the preconceived idea. 

There are a few minor inaccuracies; for example, 
one may be permitted to doubt whether Killer 
whales attack adult Blues, since precisely similar 
stories are told with reference to the Greenland 
whale. 

This is a very readable book and the author is to 
be congratulated not only for a history of a ship now 
withdrawn beyond the possibility of further work in 
the ice, but also for the record of his own experiences 
in the ‘heroic age* of Antarctic exploration. 

Siberian Man and Mammoth 

By E. W. Pfizenmeyer. Translated from the German 
by Muriel D. Simpson, Pp. xii+256+24 plates. 
(London, Glasgow and Bombay: Blackie and Son, 
Ltd., 1939.) 12*. 6d. net. 

R. PFIZENMEYER here gives an account oT 
two expeditions, of which ho was a member, 
one in 1901-2 and one in 1908, that were sent to 
Siberia by the Russian Academy of Sciences to 
excavate the carcasses of mammoths, of which tho 
discovery in a frozen state had been reported. Of 
these expeditions the first recovered the Bereskova 
specimen, the most complete hitherto known, and 
the second the Sanga-Yurakh mammoth, which 
determined previously uncertain details in the 
characters of the trunk and tail. The author reviews 
the history of discoveries of the mammoth sincelihe 
first recorded report in 1698 down to his own oxpet- 
tions. 

It is somewhat remarkable that these dis¬ 
coveries aroused little scientific interest, and it was 
not until 1806 that anything like a oomplete specimen 
reached St. Petersburg. The character of the tusks 
was Btill uncertain, as the native tribesmen usually 
made a practice, when a carcass was discovered, of 
ha cking out and cutting up the tusks for the sake of 
the ivory. 

The narrative is not confined to the purely scientific 
objective of tbe expeditions; and the author gives 
a vivid picture of travel on horseback and by sledge 
in pre-Soviet Siberia. He had a sharp eye for the 
idiosyncrasies of the exiles and tribesmen with whom 
he came into contact, and gives an interesting 
account of sham an is tic ceremonies and practices. 
Has acute estimate of the potentialities of a country 
of great natural wealth seems on the way to be 
realized. 
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has been arranged as usual in the middle of the 
supplement, the pagination of which will be unaffected 
by its removal. 

American Geographical Society Awards 

According to Science, the American Geographical 
Society has made the following awards : Cullum Geo¬ 
graphical Medal for 1938 to Emmanuel de Martonne, 
professor of geography at the University of Paris; 
Charles P. Daly Medal for 1939 to Prof. H. J. Pleure, 
professor of geography in the University of Man¬ 
chester ; David Livingstone Centenary Medal for 
T939 to John R. Rymill, in recognition of his scientific 
achievement and exploration in the southern hemi¬ 
sphere. The following have been made honorary 
members of the Society: Sir Wilfred Grenfell, 
for his contributions to geographical knowledge con¬ 
cerning the Labrador Peninsula ; Prof. H. Baulig, 
professor of geography in the University of Stras¬ 
bourg, and Prof. G. Dainelli, professor of geology and 
physical geography in the University of Florence. 
The following have been made corresponding mem¬ 
bers of the Society : E. Antevs, research associate 
of the Carnegie Institution of Washington ; Prof. 
L. L. Mecldng, professor of geography at the Univer¬ 
sity of Munster ; W. E. Rudolph, a civil engineer who 
has carried out extensive explorations in South 
America; P. G. Schott, retired section chief of the 
Deutsche Seewarte and honorary professor in the 
University of Hamburg, and Dr. L. Dudley Stamp, 
reader in economic geography in the University of 
London and director of the Land Utilization Survey 
*of Great Britain. 

The Night Sky in August 
The moon is new on August 15 at 3*9h. U.T. and 
full on August 29 at 22 • lh. On August 25, p Sagittarii 
(magnitude 4*0) is occulted, the disappearance as 
seen from Greenwich taking place at 23h. 48* 9m. at 
position angle 77° from the north point of the moon’s 
disk. Conjunctions between moon and planets occur 
as follows : August 5d. 14h. with Jupiter ; 7d. 9h. 
with Saturn ; 26d. 14h. with Mars. On August 25 
20h. Venus is in conjunction, with Regulus, the 
JgeoCentric distance between the planet and the star 
being 0*9°. Mars, Jupiter and Saturn rise in the 
evening, the respective times of southing on August 1 
being 23h. 23m., 3h. 55m., and 5h. 20m.; by August 
25 these times have changed to 21h. 36m., 2h. 17m. 
and 3h.* 46m. Mars, a conspicuous object low in the 
evening sky, declines in brightness during the month 
from mag. —2*5 to —1*8 ; Jupiter increases slightly 
from mag. >—2*3 to —2*4. Mercury reaches its 
greatest western elongation (18°) on August 28 and 
should be looked for in the early morning at about 
this date. Venus continues as a morning star rising 
In the dawn at 3h. 26m. on August 1 and at 4h, 38m. 
on August 25. Saturn reaches a stationary point on 
August 14, Mercury on August 20, Mars on August 
24 and Uranus on August 28. The minor planet 
Juno is in opposition on August 19, when its magni¬ 
tude is 8-3 ; on August 1 it is about 50' south of a 
Aquarii. The Perseids reach their maximum frequency 
on or about August 9, their radiant point being near 


7 ) Persei. In the late evenings of mid-August, with 
the moon absent, the region of the Milky Way near 
the southern meridian offers interesting ‘sweops’ with 
binoculars or telescope. 

Announcements 

Proj\ S. Timoshenko, professor of mechanics at 
Stanford University, California, has been elected 
correspondent for the Section of Mechanics of the 
Paris Academy of Sciences. 

Mr. R. H. Whitby, City and Guilds College,London, 
has been awarded the Busk studentship in aero¬ 
nautics for the year 1939—40 tenable at the Aero¬ 
nautics Department, Engineering Laboratory, Cam¬ 
bridge. 

The following awards for 1939-40 havo boon made 
by the Salters’ Institute of Industrial Chemistry and 
approved by the Court of the Salters’ Company. 
Fellowships have been renewed in the case of Messrs. 
A. Cameron (University of Cambridge), H. S. Comm 
(University of Cambridge) and J. L. Tuck (University 
of Oxford). Fellowships have been awarded to R. 
Scarisbrick (University of Cambridge), T. W. Walker 
(University of London) and J. A. Borriman (Univer¬ 
sity of Cambridge). The Salters’ Institute has also 
awarded forty-four grants-in-aid to young ‘ men 
employed in chemical works in or near London to 
assist them in their studies. 

Prof. Otto Grossern, director of the Anatomical 
Institute of the German University of Prague, has 
been awarded the Silver Medal of 1939 by the Jena 
Society of Medicine and Natural Sciences. 

Prof. Esmond R. Long, diroctor of the Henry 
Phipps Institute and professor of pathology in tiie 
University of Pennsylvania, has been elected president 
of the Wistar Institute of Anatomy and Biology. Dr. 
Edmond J. Farris, associate in anatomy in charge 
of operations at the Wistar Institute, is to be executive 
director. 

The twelfth International Congress of the History 
of Medicine will be held in Berlin on September 22—28, 
1940, when the chief subjects for discuRsion will bo 
the evolution of medicine in different countries from 
Harvey to Haller (epoch of medioal philosophers) 
introduced by Dr. Laignel-Lavastine, professor of the 
history of medicine in the Paris faculty, and the 
history of typhus, introduced by Prof. Zeiss, diroctor 
of the Institute of Hygiene of the University of Berlin, 

An account of the chemical composition of ‘Volpar’ 
contraceptive products recently publisliod {Bugmica 
Rev., 31, No. 1) gives many details about the nature 
and action of these substances. They are in the form 
of gels and pastes and are weakly alkaline, containing 
phenyl mercuric acetate in aqueous solution. The 
gels contain also glyceryl monoricinoleate together 
with a fungicide to prevent the action of bacteria 
and moulds. The paste contains a basis of arrowroot 
starch and can be used in the tropics. Numerous 
tests of their efficiency and other effects have been 
made on animals. 
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LETTERS TO THE EDITORS 

The^tsmmsit h 0 ^. themselves responsible /or opinions expressed by their correspondents, 

intended f<vr thiji ° & S return* or to correspond with the writers of* rejected manuscripts 
f or any other part of Nature. No notice is taken of anonymous communications . 

Notes on points in some of this week’s letters appear on p. 208. 
^respondents are invited to attach s imil ar summaries to their communications. 


Nuclear Reactions in the Continuous Energy Region 

^T is typical for nuclear reactions initiated by 
collisions or radiation that they may, to a large extent, 
be considered as taking place in two steps : the 
formation of a highly excited compound system and 
its subsequent disintegration or radiative transition 
to a less excited state. We denote by A* B, . . 
the possible alternative products of the reaction, 
specified by the nature, internal quantum state, and 
both of the emitted particle or photon 
anrtofthe re31 dual nucleus and the orbital momentum. 
Further, wecali P A P £ . . . the probabUities, per 
unit time, of transitions to A, B, . . . respectively, 
rrom the compound state. 

The cross-section for the reaction A ~*B is then 
evidently 

+ P p s+ .~ ' (i) 

where or 1 is the cross-section for a collision in which, 
starting from the state .4, a compound nucleus is 
produced. This formula implies, of course, that we 
are dealing with energies for which the compound 
nucleus can. actually exist, that is, that we are either 
in a region of continuous energy values or, if the 
©vela are discrete, that we are at optimum resonance. 
Moreover, it is assumed that all possible reactions, 
including scattering, proceed by way of the compound 
state, neglecting, in particular, the influence of the 
so-called ‘potential scattering’, where the particle is 
deflected without actually getting into close inter- 
nucleus 71 ^ individual constituents of the original 

On these assumptions a very general conservation 
theorem of wave mechanics 1 yields the relation 


This dependence is made particularly obvious if wr “ 
consider the formula 

^ =| P X‘(2Z+ 1)PI, (3) 

for the mean value of the cross-section over an 
interval containing many levels, which follows from 
the well-known considerations of detailed balancing. 
Here p is the density per unit energy of levels (of 
suitable angular momentum and symmetry) of the 
compound nucleus. is the probability for process 
A in statistical equilibrium and thus refers to a micro- 
canonical ensemble of compound states built up from 
the fragments A, B . . . respectively, with proper 
statistical weights. 

In the case of discrete levels, where formula (3) 
can also be derived directly from the dispersion 
formula, Pj| is simply an average over the individual 
levels of the probability P Ai which in this case is 
well defined. 

. continuum, (3) must be identical with (2), 

since the cross-section does not vary appreciably 
over an energy interval containing many levels, and 
hence, comparing (2) and (3) * 

7t r u) 

■)-2T- W 


P‘i> TZ 

pf = 2 S P + F«i> + 




( 2 ) 


l * ^ ’ 

where X is the wave-length of the incident particle and 
L is the angular momentum. 

In the case of discrete levels, (1) and (2) give the 
same cross-section as the usual dispersion formula, 
u one applies it to the centre of a resonance level 
and neglects the influence of all other levels. In this 
case we have for each resonance level a well-defined 
quantum state of the compound nucleus, and its 
properties, in particular the probabilities P A * P Bt . . . 
thm cannot depend on the kind of collision by which 
it has been formed, that is, they would be the same 
it we had started from the fragments B, or O 
instead of A. 

In the case of the continuum, however, where there 
are many quantum states with energies that are 
^distinguishable within the life-time of the com¬ 
pound nucleus, the actual state of the system is a 
supearposition of several quantum states and its 
properties depend on their phase relations, and hence 
° u urocees by which the compound nucleus has 


where the superscript A has been added to the prob¬ 
abilities occurring in (1) in order to show explicitly 
the dependence on the mode of formation, and where 
F 5 is the total energy width of the compound state 

concerned and d = - the average level distance. In 

the continuum, where F^> > d } the probability P<«J> 
of re-emitting the incident particle without change 
of state of the nucleus will thus be much largor thW _ 
the probability of the same process in a eompbunST 
nucleus produced in other ways. 

While the arguments used so far are of a very 
general character, more detailed considerations of 
the mechanism of nuclear excitation are required for 
a discussion of the dependence P“> of the mode A 
ot the compound nucleus provided A « B. 

One can think of cases in which such a dependence 
must obviously be expected ; in fact, if a large 
system be tat by a fast particle, the energy of excita¬ 
tion might be localized in the neighbourhood of the 
point of impact, and the escape of fast particles from 
this neighbourhood may be more probable than in 
statistical equilibrium. Further, if the system had 
modes of vibration very loosely coupled, the excitaT 
tion of one of them, for example by radiation, would 
be unlikely to lead to the excitation of a state of 
vibration made up of very different normal modes, 
even though the state may be quite strongly repre- 
seated in statistical equilibrium. 

In actual nuclei, however, the motion oannot be 
described m terms of loosely coupled vibrations, nor 
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would one expect localization of the excitation 
energy to be of importance in nuclear reactions of 
moderate energy. If we suppose that there are no 
other special circumstances which would lead to a 
dependence of P ( jj ] on A, it is thus a reasonable 
idealization to assume that, even in the continuum, 
all P ( are equal to P B , except, of course, for A — B 9 
where we have seen in (4) that the phases are 
necessarily such as to favour the re-emission of the 
incident particle. 

A typical case of a reaction in the continuum is 
the nuclear photo-effect in heavy elements, produced 
by y-rays of about 17 mv. In the first experiments 
of Bothe and Gentner, there seemed to be marked 
differences between the cross-sections of different 
elements, but the continuation of their investigations 2 
indicated that these differences can be accounted for 
by the different radioactive properties of the residual 
nuclei, and that the cross-sections of all heavy nuclei 
for photo-effect are of the order of 5 x 10“ 26 cm. 2 . 

In previous discussions, based on formulas (1) and 
(2), where the distinction between and was 
not clearly recognized, it was found difficult, however, 
to account for photo-effect cross-sections of this 
magnitude. In fact, if one estimates the probability 
of neutron escape P B at about 10 17 sec.- 1 , one should 
have for P A 10 18 sec." 1 , and as long as this was taken 
as Pi it seemed much too large, since it evidently 
must be much smaller than the total radiation prob¬ 
ability, estimated at about 10 15 , which included 
transitions to many more final levels besides the 
ground state. 

We see now, however, that P 1 j) is here consider¬ 
ably larger than Pi, since the level distance at the 
high excitations concerned is probably of the order 
of 1 volt, whereas the level width corresponding to 
the above value of P B is about 100 volts. Prom (4), 
or more directly from (3), Pi is thus seen to be only 
about 10 ls sec.- 1 , which would appear quite reasonable. 

N. Bohr. 

R. Peieris. 

G. Plaozek. 

Institute of Theoretical Physics, 

Copenhagen. 

July 4. 

1 The details of this and of the other arguments of this note will be 
published in the Proceedings of the Copenhagen Academy. 

* Bothe, W„ and Gentner, W., Z. Pfrys., 106, 230 (1937); 112, 45 
<1939). 



The Scattering by Uranium Nuclei of Fast Neutrons 
and the Possible Neutron Emission Resulting from 
Fission 

The work to be described concerns only fast 
neutrons, and its object is the study of their scattering 
by uranium and the possible neutron emission which 
accompanies the fission of the nuoleus. 

The experiments were performed with a polonium 
plus beryllium source equivalent to 3mC. of radon 
plus beryllium. An ionization chamber surrounded 
with 2*6 cm. lead, filled with hydrogen at a pressure 
of 35 atm., was used as a neutron detector. The 
iifsulated electrode was connected to a compensated 
electrometer valve 1 , the grid leak being 10 11 ohms 
and the sensitivity 1*2 x 10~ 15 amp./div. on the scale. 

We have employed two experimental arrangements 
in which the source was placed (1) between the 
chamber and the substance used as scatterer, the 
nature and the thickness of which were variable; 
(2) in the centre of a cube of 16 cm. side, alternately 


filled with ur anium oxide (specific gravity, d = 4*0) 
and lead oxide (compressed to d — 3*8). 

The first type of experiment gave us the total 
scattering cross-section, which is, as can bo shown, 
<?t = -\-tyPi i for uranium oxide ~ Oe+kiQi + &rv r a r , 
where cr 0 , at, a r are respectively the average cross- 
sections of elastic and inelastic scattering and of 
fission ; v r is the average number of neutrons pro¬ 
duced per fission ; ki and k r are the average efficiency 
factors of the chamber for the neutrons having under¬ 
gone an inelastic collision or for the neutrons resulting 
from fission. The efficiency for the direct neutrons 
was taken to be unity, k = 1. For neutrons elastically 
scattered by nuclei of sufficiently high mass, k e =k = 1. 
We have calculated k, taking into account the size 
of the chamber, the cross-section for proton pro¬ 
jection, etc. The spectrum of polonium plus beryllium 
neutrons lias been considered 2 to contain 50 per cent 
of neutrons of W n less than 10 5 ev. We thuR obtain ; 

10* 1 Wn 0-1 0-5 3 r> 10 ev. 

fc 03 1 1-9 17 12 

In view of a possible extrapolation that would 
give for uranium, we have in the same way 

experimented with scattering by lead oxido, lead, 
copper and zinc. 

The results of the first experiment were as follows : 

Substance Cu Zn Pb PbO a XJO| (O)caio. (U)oaio. 

at x 10 "om* (± 10%) 2-2 2 3 5-4 0-5 14-4 2 10-3 

The values for uranium and oxygen are calculated 
on the assumption of the additivity of tho cross- 
sections in lead oxide and uranium oxide. 

The second experiment gives us, in the 
first approximation, the absorption coefficient 
the value of a fl being only as a 
correction term in the determination of the mean froo 
path X and the average distance L travelled by the 
neutrons before they escape from the whole masH, 
which is supposed spherical, the radius being r and 

i = This experiment, ticking into account 

the results of the previous experiments, gives for load, 
(1 —~ 2 X JO" 21 cm. 2 . Assuming that can 
reach 30 per cent of <r 6 3 , this gives lei (c^) 0. 

With the exception of uranium, for which one 
must consider not only a*, but also v r <y r , it is probable 
that a* is not very different from because of the 
small value of hi* 

In the case of uranium, however, we have, 
(1 — fci)ci-Hl—~ 0*9 X 10~ 84 cm. 2 (1), 
or, by adding to &i, thus eliminating and h t , 
^ 11*2 x 10“ a4 cm. 2 . (2). 

If it is supposed that each fission produoos radio- 
elements, the cross-section measured by .Joliot, and 
by Anderson et al. 1 would be identical with cr ft which 
they found to be cr r ^ Iff- 25 cm. 8 . In this caso we see 
that (o e +cq) is much greater (~ 11 * 1 x 10“ 84 om. *) than 
that given by an extrapolation ( x 10“ 24 cm. 8 ). 

On the other hand, it results from (1) that, if the 
value of a< is comparable to that of the next elements 
(1 to 2x10“ 24 cm. 8 ), v r can, with plausible assump¬ 
tions as to the coefficients ki and k r , take variable 
values, for example, from 1 to 5, or even more. 

One can see that, so long as cq is not determined 
separately, the experiments of the type described do 
not allow us to determine v r and <s r (characteristics 
of the fission), or to conclude that neutrons are 
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liberated ; or, o fortiori , to form a conclusion as to 
the possibility of chain reactions, contrary to the 
results of similar experiments*. 

The only suitable case for showing with certainty, 
by means of an ionization chamber, the production 
of neutrons, would be that in which, by the use of 
a sufficient quantity of uranium, the chain mechanism 
would give multiplication of neutrons, if such chain 
is realizable*. 

In conclusion, it results from these experiments 
with neutrons of polonium plus beryllium that the 
sum of the cross-sections + cr* -f- cr r for the uranium 
nucleus is (11*2 ± 1*6)10- 24 cm. a . This value implies 
a mean path in uranium much shorter than that 
usually admitted ; this suggests that smaller masses 
than those hitherto expected might be used to show 
chain fission. 

La. Goldstein. 

Laboratoire Curie, A. Rogozinski. 

Institut du Radium, R. J. Walen. 

Paris, 5. 

July 13. 
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Two complete sets of experiments were made, one 
with the source surrounded with wax inside the 
uranium, the other with it bare. The second experi¬ 
ment showed a slight positive effect corresponding 
to a cross-section of about 5 x 10 -56 cm., about that 
found by Roberts, but this is of the order of the 
experimental error. We can, however, say that the 
effect is less than corresponds to a cross-section of 
10- 25 cm., so that it is unlikely that the bulk of the 
emission is due to effects having a delay of more 
than lCH* sec. in the case of the primary neutrons 
from the D—D process. The experiment with the 
wax gave a negative result, and assuming that the 
number of ‘slow’ neutrons emitted from the source, 
which was surrounded by about 5 cm. wax, is a 
quarter that of the fast neutrons emitted under the 
same conditions, we should have detected a cross- 
section for the production of a delayed neutron of 
5 x 10“ 2fl cm. The value given by Anderson and 
others for fission is 2 x 10 - ® 4 cm., and according to 
Szilard about two neutrons are produced per fission. 

D. F. Gibbs. 

Imperial College of Science G. P. Thomson. 
and Technology, 

London, S.W.7. 

July 17. 

1 Roberts, Meyer and Wang, Phys. Rev., 55, 510 (1939). 

* Szilard and Zinn, Phys. Rev., 55, 790-800 (1939). 

* FerteL Moon. Thomson and Wynn-Willlams, Nature, 142, 289 
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Possible Delay in the Emission of Neutrons from 
Uranium 

Roberts 1 and others have reported the emission of 
delayed neutrons with a period of 12 sec. from 
uranium under neutron bombardment, but the effect 
seems to be a small one®, the main body of neutrons 
being produced in a much shorter period. Green and 
Alvarez have shown that there is no delay exceeding 
3 x KH sec. in the actual production of fission, but 
it seemed possible that the neutrons might not be 
produced at the moment of fission but rather as the 
products of rapid disintegration of the primary fission 
particles. 

Following on a conversation with Prof. N. Bohr, 
we have made experiments to see if there is any 
appreciable delay (approximately 0*01 sec.) in the 
emission of the bulk of the fission neutrons. For this 
purpose we have used the intermittent neutron source 
described by Moon and others*. In this device, 
neutrons emitted by the intermittent bombardment 
of a target of heavy ice with deuterons are detected 
on a cathode ray oscillograph, the time-scale of which 
is interrupted by marks produced by the intermittent 
beam of ions. For the present experiment, the 
detecting chamber was shielded with cadmium and 
placed nearer the source (about 2 metres instead of 
5 metres), thus increasing the intensity and diminish¬ 
ing the lag due to the time of flight of any slow 
neutrons present. The period of intermittence was 
0*005 sec. and delays exceeding 0*001 sec. could have 
been detected. Delays larger than 0*005 sec. would 
have resulted in an approximately uniform distribu¬ 
tion of the fission particles over the time-scale. Ex¬ 
periments were made by surrounding the source with 
a considerable thickness (approximately 10 cm.) of 
uranium oxide (UfO s ). Check experiments were made 
without the uranium, and also without the source 
but with the uranium. 


Evaluation of the Beta Upper Energy Limits with 
Simple Absorption Data 

Of late, several methods have been suggested by 
different workers 1 * V» 4 for estimating the (3 upper 
energy limits of radio-elements (especially thotfe 
produced in artificial disintegrations) from absorption 
measurements made with aluminium foils. One great 
drawback of these methods is that most of them are 
too empirical and without a theoretical basis, and 
are limited to cases of simple spectra. 

A new method is now proposed, whioh enables one 
not only to obtain good results, but also to analyse 
complex spectra into simple ones, from the ordinary 
absorption data. It consists essentially in utilizing 
the absorption measurements to construct the Fermi 
and Konopinski-Uhlenbeck theoretical curves and 
deduce the upper limit by extrapolation. / 

As is well known, the Fermi and Konopir&kjL 
Uhlenbeek* curves have been used for magnet!? 
spectrograph and cloud chamber data. Kurie, 
Richardson and Paxton* first pointed out a practical 
way of doing this, and many workers have applied 
it to several cases with success. To plot these curves, 
two quantities are required, namely, the number N 
of p-particles in successive small momentum (or 
energy) intervals, and the average momentum M 
(or average energy E) for each of those intervals, all 
along the distribution curve, chiefly in the high- 
energy portion. Certain simple considerations make 
it possible to derive these two factors N and M (or E) 
to a good approximation even from simple absorption 
measurements. In consequence, absorption dateu. 
can be used to draw the Fermi and Konopinski- 
Uhlenbeck curves. 

This new method has been applied with interesting 
results to radiorhodium and radiosilver obtained with 
slow neutron activation. The two periods of rhodium 
are supposed to be isomeric, while those of silver 
are not. 
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Method 

Konopinski-Uhlenbeck 

Fermi 


Rhodium 

45 see. 4 *3 min 

2-70 ± 0 05 Mev. 2*75 ± 0-05 Mer. 

2*62 ± 0*03 „ 2-60 ± 0*05 „ 


Method 

Konopinaki-Uhlenbeck 

Fermi 


Silver 

24 see. 2 5 min. 

2*81 ± 0 *08 Mev. 1 *72 ± 0 05 Mev. 
2*60 dt 0*10 „ 1 G7 d* 0 07 „ 


The following points are worth noting : 

(1) The above values are in good agreement with 
:hose obtained by different methods 7 . 

(2) The upper energy limits of the two periods 
jf rhodium are the same within the limits of experi¬ 
mental error, an important result which confirms 
Pontecorvo’s simple scheme 8 for the isomers of 
Sodium. 

(3) For rhodium, besides the above-mentioned 
bwo upper limits, a third one is obtained of about 
3*8 Mev., which is found always linked with the 
45 sec. period. A close comparative study of the 
curves of rhodium and silver clearly shows that this 
value cannot be referred to either of the isomeric 
periods. Various hypotheses, such as ‘group* spectra, 
radioactive rhodium (102), secondary electrons, etc., 
have been tried to explain it. 

The new method has the following advantages over 
others : (a) it has a theoretical basis, namely, Fermi’s 
theory of ^-disintegration ; (6) it enables a complex 
spectrum to be split up into simple spectra ; (c) 
measurements very close to the limiting thickness of 
absorber are not necessary ; (d) it is impersonal and 
objective at the same time, since the upper limit is 
given by a definite point of intersection of the curve 
with the X-axis. 

J. B. R. Raj am. 

P. C. Capron 

Institute of Physics, (Associ6 F.N.R.S.). 

University, Louvain. M. de Hempttnne. 

1 Baschwitz, J. Phy*., 3, 120 (1938). 

• NaJbmlas and Bailiff, J. Phys., 4, 140 (1938). 

■ Wlddowson and Champion, Proc. Phys. Soc ., 50, 185 (1938). 

• Feather, Proc. Gamb. Phil Soc., 34, 699 (1938). 

• Konopinskl and TJWenbeck, Phyt. Rev., 48, 7 (1935). 

• Kurle, Rldiardson and Paxton, Phys. Rev., 48, 167 (1935); 49, 
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7 Crittenden and Bacher* Phys. Rev., 54, 862 (1938). 
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A New Method of Determining e/m for Medium High 
Velocities 


-F^ojsmDER the motion of an electron moving in an 
Electric field between two charged co-axial cylinders. 
If the electrons are emitted from S (Fig. 1) with 
velocity v, they can be refocused at a point S' on 
the circle r 0 if 


(1) B 


Vi + Y 4 


where f 


1 

y/l — V */C* 


and further, if the field at the circle of radius r 0 
satisfies the relation 


( 2 ) 


eF = 


U 


From (1) and (2) we get 



_£l */ (&' - **)» 

Fr 0 V _ ©a)©* 


e.s.u.gmr 1 . 


Thus a simultaneous measurement of the two 
quantities 0 and F would give a value for e/m 0 . 

The method becomes much more convenient when 
a radioactive source is used at S emitting a con¬ 
tinuous velocity spectrum of electrons. The angle B 
can then be fixed and it is only necessary to vary the 


field until a maximum of intensity is observed at S'. 
The best way of doing this in practice would appear to 
be to have just a slit at S' and to place the detecting 
counter at C, approximately a further angle B round 
the centre. This will always be possible, since 0 
must lie between tc/ V2 and tt. 



In effect, the choice of a definite angle B specifies 
the energy of the electrons for which e/?rc 0 m be 
found : 


(4) 


B = 


m Q c* f / 0 s 

e V/V 



300 ev. ; 


and so only one deflection measurement is noeessary. 

The increase of the angle of refocusing 0 with the 
velocity is a pure relativistic effect and also takes 
place in a Coulomb field, where the dependence of & 
on the velocity can be found readily from the pre¬ 
cession of the ellipse, 0 — icy. Owing to the stronger 
focusing properties of the inverse r field, alow electrons 
are refocused in this field earlier than in a Coulomb 
field, and the increase of 0 with the velocity is slower. 

The accuracy of the method will depend mainly 
on the determination of the angle sinco 

d{elm 0 ) tc 1 d& 

e/?n 0 ” (2@ a - 7r a ) (rc a - © a ) & ; 

and this is very large both at small and high velocities. 
The error is a minimum for v/c iV^ 4= 0*81, 
corresponding to an energy of nearly 10 8 ev., which is 
certainly an interesting region. The angle & is then 

7T 

2 V^ 5=1 165*88°, and under this condition, 
d(elni 0 ) 8 dB 
elm 0 0 

It does not seem at all impossible ultima toty to 
have the angle © measured to 1 part in 10,000, which 
would lead to an accuracy of 1 in 1,000 for e/w 0 . 
Using an apparatus with r 0 — 25 cm. and a gap 
between the two cylinders of 0*5 cm-, 10,000 volts 
would be required to refocus electrons of this energy. 

Apart from the question of measuring tho voltage, 
the error in fixing the exact value of the field to givo 
focusing is determined by the resolving power of tlio 
apparatus. If this is too high, other errors would bo 
introduced due to lack of intensity. With a source 
of 1 me. on a 0*1 mm. wire, ample intensity should 
be obtained with an angular spread of a *= 2 x IQ- 8 
radians. With these values the uncertainty in dF/F 
should not exceed 10“ 4 . 

Apart from the question whether an accuracy could 
in fact he realized comparable with that attained 
already for slower electrons, this method is interesting 
in so far as it is peculiarly adapted for use with the 
electrons or positrons forming the continuous spectrum 
from radioactive bodies. 

An interesting analogy exists between this method 
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and that developed by Henneberg 1 , Bartky and 
Dempster 3 and Shaw 3 . They also use a field between 
two co-axial cylinders, but since their electrons are 
very slow, the angle of refocusing is practically tz/^2 
and quite insensitive to changes in velocity. An 
artificial precession is then introduced by a magnetic 
field parallel to the axis of the cylinders, when the 
method becomes formally similar to that described 
here. 

J. Ahaboni. 

Wheatstone Laboratory, 

King’s College, 

[London, W.C.2. 

June 20. 

1 Henneberg, W., Ann. Phys , 1 ©, 335 (1934). 

4 Bartky, W., and Dempster, A. J., Phys. Rev , 33, 1019 (1929). 

* Shaw, A. E., Phys. Hep,, 44, 1006 (1933). 


Phosphatide Exchange between Plasma and Organs 

The blood plasma of rabbits contains about 
80 mgm. phosphatides. What is the average time a 
phosphatide molecule spends in the plasma ? 

To answer this question we administered labelled 
sodium phosphate of an activity of 0-01 millicurie 
to rabbit A . The active phosphate was kindly 
presented us by Prof. Lawrence. After the lapse of 
a day the plasma contained phosphatides of an 
appreciable activity. We added this plasma to the 
corpuscles from rabbit B and reintroduced the blood 
obtained, composed of non-active corpuscles and 
active plasma, into the rabbit B. Blood samples were 
taken at intervals from the ear vein of rabbit B and 
the disappearance of the active phosphatides from 
the plasma was followed. As seen in Table 1, about 
one half of the labelled phosphatide molecules dis¬ 
appeared in the course of 1-J hours. To find what 
happened to the molecules which disappeared we 
killed the rabbit after 4 hours, extracted the phos¬ 
phatides from the organs with ether-alcohol, deter¬ 
mined the phosphatide phosphorus content of the 
extracts by the colorimetric method and their activity 
by making use of a Geiger counter. The results are 
seen in Table I. Nearly one third of the labelled 
phosphatide molecules introduced into the plasma 
were after the lapse of four hours present in the 
liver; the muscles contained about 3 per cent, the 
other organs less. Though intestinal tract, bones and 
akin were not investigated, about 60 per cent of the 
labelled phosphatides introduced into the plasma 
could be recovered in the organs. 

Table 1. 

Exchange op labelled bhosphatedbs between plasma and organs. 

(Active inorganic P is only present in negligible amount). 


Time 

Organ. 

Phosphatide 
P content 
in mgm. 

Percentage 
labelled 
phosphatides 
introduced in¬ 
to tho plasma 
present in 
the organ 

Percentage 

organ 

phosphatides 
replaced by 
plasma 
phosphatides 

0 min. 

Plasma 1 

8‘08 

1 100 

__ 

26 „ 

}J 

3-08 

[ 78*4 

_ 

7$ „ 


3*08 

47*6 

_ 



3*08 

| 33*0 

t _ 

243 „ 

n 

3*08 

20-0 

_ 


Corpuscles 

2-4$ 

0*94 

2*3B 


Liver 

41*3 

81*7 

4*76 


Muscles j 

164*2 

3*42 

0*13 


Lungs 

6*0 

1*13 

1*14 


Kidneys 

5*82 

0*96 

1*00 


Heart 

6-5 

0*23 

0*20 


Brain 

13*4 

0*06 

0*27 
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TABLE 2. 

Formation or labelled phosphatides. 


Oigan 

Percentage of oigan phosphatide 
synthesized in the course of 34 
hours (obtained by comparing the 
specific activities of the morg. P 
and phosphatide P of the organs) 

Plasma 

0 7 

Liver 

7*4 

Muscles 

1*2 

Lungs 

2*9 

Kidneys 

4*8 

Heart 

1*6 

Brain 

0*9 

Spleen 

2 4 

Intestinal mucosa 

4.1 

Stomach 

10 0 


Radioactive phosphorus as an indicator lias boon 
used in numerous cases 1 to determine the relative 
rate and the place of formation of phosphatide mole¬ 
cules. The line of attack described above differs, 
however, entirely from that pursued in the references 
given above. We are following the exchange of 
phosphatide molecules between the plasma and the 
organs and not their formation from components. 
How these two entirely different magnitudes com¬ 
pare is seen in Tables 1 and 2. During tho period 
in which 7 per cent of all the phosphatide molecules 
present in the liver are renewed by synthesis, 5 per 
cent of the phosphatide molecules of the liver are 
replaced by phosphatide molecules previously present 
in the plasma. The amount of newly synthesized 
phosphatides present, for example in tho liver, was 
determined by comparing the specific activity of the 
liver phosphatide phosphorus with that of the livor 
inorganic phosphorus in experiments in which labollod 
sodium phosphate was injected into tho vein of a rabbit 
drop by drop. The amount of labelled phosphatide 
synthesized from labelled inorganic phosphate and 
other^ components in the course of tho exchange 
experiment can he entirely disregarded. Duo to tho 
intense interaction of the plasma phosphate with that 
of the organs, the amount of activo inorganic phos¬ 
phorus present in the plasma of rabbit A was only 
one third of that of the active phosphatide phosphorus 
at the end of the twenty-four hours. This ratio was 
further shifted in favour of the phosphatide phos¬ 
phorus after injecting the plasma into rabbit B ; 

10 minutes later it was 1/60, and four hours later 
1/160. 

As seen in Tables 1 and 2, liver, in which a high 
phosphatide turnover takes place, exchangos 
its phosphatide molecules with those present inth W* j 
plasma, while muscles, in which phosphatides are 
synthesized slowly, also exchange phosphatide mole¬ 
cules at a very slow rate. The kidneys show a 
different behaviour. There is a fast new-formation of 
phosphatides, while the rate at which the phosphatide 
molecules are carried into the plasma is Blow, 

Though the individual phosphatide molecules, as 
seen above, leave the plasma at a fairly fast rate, tho 
speed with which they penetrate the walls of tho 
capillaries and roach the lymph is much smaller than 
in the case of electrolytes. We introduced 1 c.c. 
plasma containing labelled sodium chloride into a 
rabbit * after the lapse of a few minutes wo found i 
the labelled sodium chloride to be diluted 590 times, 
showing that the labelled sodium is now distributed 
in 690 c.c. fluid. Wo carried out similar experiments 
with plasma containing labollod phosphatides and 
after the lapse of ten minutes found a dilution, in 
rabbitB weighing 2 <3-2-4 kgm. of 106-130. The 
phosphatides are, thus, distributed in a volume of 
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105-130 c.c, liquid, which is not very appreciably 
more than the total plasma volume. The latter 
amounts, in the case of a rabbit weighing 2*3 kgm., 
to about 90 c.c. 

All data given in this note relate to those phos¬ 
phatide molecules which are soluble in petrol ether. 
We found great differences in the turnover of the 
different types of phosphatides and this induced us 
to carry out similar experiments as described above 
with each of the different types. 

L, Hahn. 

G. Hevesy. 

Institute of Theoretical Physics, 

^ University, Copenhagen. 

1 Arfcom et alia. Arehiv. internal <U Phvsiol 45, 32 (1937), 47, 245 
(1938); Hahn and Hevesy, Skandin. Arehiv. Physiol.. 77, 148 
(1937); Eql. Dansk. Vid. Selsk. Medd, 2, 14 (1938). Hevesy 
and Aten, Kgl. Dawk. Vid, Selsk. Medd., 14, 5 (1939). Chaikoff 
et aim, J. Biol. Chem.. 122, 169 (1937); 126, 403 (1939). Dels 
et alia, Naturh, 77,141 (1938). 


Preparation of Thyroxine from Casein treated with 
Iodine 

In a recent paper by Ludwig and Mutzenbeeher 1 
experiments are described in which treatment of 
casein with iodine under carefully defined conditions 
is stated to yield a physiologically activ© product 
from which thyroxine can be isolated. 

In view of the existing knowledge of the chemistry 
of thyroxine, these results are so surprising that it 
appeared to us to be desirable to repeat the experi¬ 
ments. We have therefore carried out three pre¬ 
parations under the conditions laid down by the 
German workers and we have confirmed the findings 
of the latter in every respect. 

- The casein employed in our experiments was a 
commercial preparation (B.D.H. acetic-preeipitated, 
soluble). Three separate lots of 100 gm. of this 
material gave, under Ludwig and Mutzenbeeher’s 
conditions of iodination, products containing 7*7, 7*7 
and 8*7 per cent of iodine respectively ; a physio¬ 
logical test on one of these products indicated an. 
activity (as measured by the effect on the basal 
metabolic rate of the rat) of the order of 1/300 of 
that of thyroxine. 

Hydrolysis of the iodinated casein preparations 
with barium hydroxide as described by the German 
workers led to iodine-rich fractions, containing 37-45 
cent iodine, solutions of which in 0*1 N sodium 
Carbonate solution slowly deposited small amounts of 
a crystalline sodium salt; the latter could be con¬ 
verted in the usual manner into a compound indis¬ 
tinguishable in chemical properties from thyroxine 
and showing the full physiological activity of the 
latter ; the chemical identification was completed 
by the catalytic doiodination of the product isolated 
to give a characteristic preparation of thyronine. 
The yields of crystalline thyroxine which we have 
isolated have been of the order of 100 mgm. from 
100 gm. of iodinated casein. % * 

There seems, therefore, to be no doubt as to the 
correctness of the results obtained by Ludwig and 
Mutzenbeeher, and it becomes a matter of great 
interest to consider the possible mechanisms by 
which the formation of thyroxine in these experi¬ 
ments may be brought about. 

The first point which seems to us to be significant 
is that tho conditions employed by Ludwig and 
Mutzenbeeher for the iodinaiion of the casein, and 
which according to them must be closely observed, 
are not such as to bring about maximum substitution 


of io din e in the casein molecule but are rather such 
as to favour the oxidizing action of iodine, Now the 
hypothesis has been previously advanced by one of 
us that the biological synthesis of thyroxine may 
occur from tyrosine through the stage of diiodo- 
tyrosine, two molecules of which may undergo 
oxidative coupling with elimination of one side- 
chain ; it has been supposed that an enzymic 
mechanism may exist in the thyroid gland by means 
of which this reaction could be brought about. In 
the experiments of Ludwig and Mutzenbeeher the 
participation of oxidizing enzymes which might be 
present in the casein preparation could not be 
completely excluded owing to the conditions of the 
iodination (maintenance for about four hours at 37° 
and pH 8*5); we have found, however, that initial 
boiling of the casein in aqueous suspension does not 
affect the result, so that enzymic action cannot be 
involved. 

There appear, therefore, to be two possibilities 
remaining: (1) iodine itself, under the conditions 

employed, may be able to effect the oxidativo 
coupling of two molecules of diiodotyrosine which is 
postulated as a stage in the biogenesis of thyroxine j 
(2) casein may contain preformed thyronine as one 
of its constituent amino-acids and this may be 
iodinated to thyroxine. 

The first of these explanations is favoured by 
Ludwig and Mutzenbeeher; the difficulties in the 
way of its acceptance are (a) the inherent unlikelihood 
that iodine should bring about such a drastic oxida¬ 
tion and (&) the still greater improbability that a 
reaction of the type required should occur between 
two tyrosine residues within the protein, molecule. 
On the other hand, although the presence of a small 
amount of thyronine in casein (and indood in other 
tyrosine-containing proteins) might well have escaped 
detection hitherto, all attempts which have been 
made in the past to convert thyronine into thyroxine 
have failed. 

We are at present engaged in experiments which 
it is hoped may throw further light on the chemical 
basis of the very interesting phenomena which the 
work of Ludwig and Mutzenbeeher has revealed. 

0. R. Harinoton. 

Rosalind V. Pitt Rtvisrh. 

University College Hospital Medical School, 
University Street, W.C.l. 

July 7. 

1 Koppe-Seyl. Z , 258, 195 (1939). 


The Cromer Forest Bed Implements 
Researches I have carried out recently, by moans 
of grants from the Royal Society, relating to the 
artefacts found in the basal layer of the Cromer 
Forest Bed, have shown that some six periods of 
flaking are recognizable on these specimens. I con¬ 
clude, therefore, that the deposit containing them is 
composed, in part, of the wreckage of a land surface, 
or surfaces, on which the makers of the flint imple¬ 
ments lived prior to the laying down of the Forest 
Bed. The various groups of artefacts from the base 
of this deposit differ not only in their patination and 
condition, but also, it seems, in their forms and 
flaking. One of the assemblages of specimens refer¬ 
able, apparently, to the earlier part of the Cromer 
Forest Bed, is that composed of the well-known 
ochreous-yellow implements, and flakes found upon 
the foreshore site at Cromer. 
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Since 1919, I have made periodical examinations 
of the large spreads of flint, exposed at low tide, 
along the shore from Sheringham to Mundesley, and 
it is beyond dispute that it is only at Cromer that the 
ochreous specimens are, or rather were, present in 
any quantity. They are exceedingly rare at Shering¬ 
ham, West and Bast Kunton, while to the south-east 
of Cromer, though stone beds are present upon the 
foreshore, no ochreous artefacts, so far as I have been 
able to observe, occur at these sites. These facts 
are of considerable significance when the question 
of the origin of the flaking of the ochreous specimens 
comes up for consideration. For example, they make 
it very difficult to believe that wave-action has been 
responsible for this flaking, as, apart from the lack 
of evidence that such action could produce the 
required effect, it is incredible that it would he 
confined, to all intents and purposes, to only one 
spot on the north-east coast of Norfolk. Moreover, 
the ochreous artefacts are not made from the flint 
which is being eroded from the chalk on the fore¬ 
shore, but from another variety; while the ever- 
lessening number of the ochreous specimens on the 
Cromer site—a reduction brought about by their 
removal by archaeologists and others—indicates that 
these flints are not being produced at the present 
time. 

As is known, the ochreous artefacts generally 
exhibit a thick and ancient patination, while the 
flakes very often show flat striking platforms, prom¬ 
inent cones and bulbs of percussion and the usual 
characteristics of human workmanship. 

J. Retd Moer. 

Hedges, 

One House Lane, 

Ipswich. 

July 1. 


Reduction of the Ctenidia in the Lamellibranchia 


The ctenidia of a typical lamellibranch are each 
composed of two dexnibranchs arranged one on each 
side of the ctenidial axis. In three families, however, 
the Lueinidie, the Montacutidsa and the Teredinidse, 
the ctemdium is composed of one demibranch only. 
A list of such lamellibranchs found in British waters 
is given by Atkins 1 , type Q. It is reproduced below. 


Loclnld®, 

Myrtea (Latina.) tpinifera, 
Phaeoides (Lucina) borealis. 

Montacutids?. 

Montacuta ferruginous* 
Montacutn substriata. 

My sella (Montandd) bidenlaia 


Teredinida. 

Teredo norveaica, 
Teredo navalis. 
Teredo megotara . 
*Xylophaga dorsalis, 


A similar condition obtains in the American genus 
BanJda, as shown by Sigerfoos* who examined B. 
{ Xylotrya ) gouldi. 

It has generally been assumed, on little definite 
evidence, that in all these cases it is the outer demi- 
branoh which has been losfchW, The question can 
only be definitely decided by determining the posi¬ 
tions of the afferent and efferent branchial veins. 
The afferent vein invariably runs in the ctenidial 
axis. It receives blood from the kidney and passes 
it down the descending lameUss of the ctenidium. 
The typical lamellibranch possesses two pairs of 
efferent veins which run along the dorsal margins of 
the ascending lamellae of each ctenidium. They 
convey blood from the ctenidia to the auricles. This 
normal arrangement is indicated in A. 


• Hvidence has been produced wWcfi 
in the TerodtrUdm. Thfe will publisT 


flea placing Xyhphaga 
—-here in due com 


Where one demibranch has been lost, the relativo 
positions of the afferent and efferent branchial veins *>■ 
remain unchanged (B, O). By the examination oi 
serial sections it is possible to trace the connexion 
between the afferent vein and the kidney, or between 
the efferent vein and the auricle, and thus (by 
identifying the veins) to determine the position of 
the ctenidial axis. 

Menegaux 8 discusses the position of the afferent 
and efferent veins in Lucina, and his description 
leaves no doubt that in the Lucinid© the single 
demibranch is the outer one (B). 



Diagrammatic transverse sections to show 

REDUCTION 0E THE OTENTDIA IN CERTAIN TAMELIil- 
BRANCHS. A, TYPICAL LAMKLDIBRANOH. B, LUCHTIDjE 
AND TbREDENTDA tJ . 0, MONTAUUxLDJSE, 

The afferent branchial vein at the ctenidial axis is 
figured black, and the efferent branchial veins at tho 
dorsal borders of the ascending lamellae are figured 
white. 


In the Montaeutidae, I have been able to examine 
one species only, Montacuta ferruginosa, in which it 
is clear that it is the inner demibranch which is 
retained (0). This is in accordance with the views 
of Miss M. L. Popham, who has sectioned all tliq 
species of the Montacutidas found in British waters. 

Examination of the illustrations of (Teredo and 
Banhia given by Ridewood 4 and Sigerfoos* respec¬ 
tively make it abundantly clear that in these genera 
it is the outer demibranch which is retained. My 
own investigations on Xylophaga dorsalis establish 
that a similar condition obtains in this species. 

In the Lucinidflo and Teredinidte, therefore, the 
ctenidium is composed of the outer demibranch only, 
whereas in the Montacutidaa the single demibranch 
is the inner one. 

R. D. Pubchon. 


Department of Zoology, 

University, Bristol. 

May 27. 

1 Atkim, D., Quart. J. Micr. Sd., 79, 375 (1937). 

8 Sigorfoos, 0. P., Bull. U.S. Bur. Pish., 27, 191 (1908). 
8 Menegaux, A., Academic Thesis, Bosancon (1890). 

* BJdewood, W. Q., Phil. Trans., B, 195, 147 (1003). 



Cranidiai Muscle Scars of ‘Ill&nus* proles var* shelvensis 
Whittard 

From the core of the Walsall boring 1 which was 
put down in 1935, Brjj^ad Mrs. A. J. Butler collected 
a large number of Silurian fossils. Among those from 
the Purple Shales of the Upper Llandovery there are 
interna! casts of two trilobite middle-shields referable 
respectively to Phacops {PortlocMa) degans Wars and ^ 
Boeck, obtained at a depth of 1,05CM,055 feet, and 
to 4 lllcmus' proles var. shelvensis Wliiltard, from 
982-987 feet down. The illaanid, as shown in tho 
accompanying £gure, though rather larger than tho 
individuals upon which Prof. Whittard founded tho 
variety*, differs from these only in the remarkable 
preservation of the impressions of what seem to be 
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muscular platforms. The pair of these which occur 
at the front of the glabella are expanded anteriorly, 
and are covered with small depressions like those 
occurring ab points of muscular attachment in 
modem Crustacea. About 0*6 mm. behind these 
well-marked muscular platforms under the posterior 
part of the glabella we find another pair that are 
poorly defined with small raised areas sometimes 
isolated, irregularly arranged, and not so high as 
those in front. 



Internal oast or middle-shield or “ llloenua ” 
proles var. shelvensia Whtttard, SHOwpro impres¬ 
sions or PAIRED MU’S OLE -PLATFORMS UNDER FRONT 
PART OF GLABELLA, WITH A PAIR OF FAINTER AND 
LESS REGULAR MUSCULAR AREAS BEHIND. X If}. 

* Birmingham University Geological Museum, Figured 
Collection T. 215. 

In oranidia areas of muscular, insertion have been 
previously described by von Volborth and Prof. 
Opik. In his Illcemis crasaicauda var. dalmanni, von 
Yolborth 3 found four paired areas under the glabella 
—the illustration is copied by Salter 4 —and clearly 
distinguished these from a pair of elongate oval 
depressions in the axial furrows. None of von 
Volborth’s scars, we note, is relatively as large as 
the front pair in ‘I.’ proles var. shelvensis. Under 
the frontal lobe of the glabella of several species of 
^j^asmops Opik 8 has discovered small elevations in 
two rows converging in front and behind, which he 
regards as points of attachment for the muscles 
which served to dilate the oesophagus. 

In explaining "the novel musculature of ‘Illoenus* 
proles var. shdvcnsis , the easiest supposition is that 
it may have arisen through fusion of muscle impres¬ 
sions like those seen in I. crassIcauda var. dalmanni , 
probably three pairs going to the making of the 
large anterior muscle scars of the Walsall form. 
This development may have been connected with 
change in feeding habits, for example, evolution of 
a sucking mouth, as it is inlikely that an enlarged 
pair of mandibular appendages ever appeared in the 
IJlsenickr. 

The genotype of Illmnus is I. crassicauda (Wahlen- 
berg). Von Volborth’s variety certainly seems to 
come close to this. It would, therefore, be justifiable 
at onoo to separate M.’ proles var. shelvensis as the 
representative of a now genus. It has been thought 
hotter, howover, to dolay placing the Rholvo and 
Walsall specimens in a now systematic position, 
sineo ro-examination of collections of illamids may 


in the near future give additional information about 
the condition of cranidial muscle platforms and the 
possible value of these features in taxonomy. 

Archie Lamont. 

Department of Geology, 

University, Edgbaston, 

Birmingham 15. 

June 14. 

1 "On Silurian and Cambrian Rocks encountered In a Be op Boring at 
Walsall, South Stafford&hbe", Qeol. Mag., 74, 241-267 (1937). 

4 ‘‘The Upper Valentian TiUobito Fauna of Shropshire", Ann. Mag . 

NaL Mist., Ser. 11, 1, 93-94, PL II, Pigs. 7-8 (1938). 

3 “Ober die xnit glaten Rumpfglicdera versehen russisclion Trllobiten, 
nebst einem Anhante iiber die BewegirngBorgane und fiber das 
Herz derselben”, Mem . Imp, Acad. Sci. St.-Petersbourg, Vile 
Ser., 6, No. 2, 0, 13, 15, Taf, II, Fig. 8 (1863). 

* "British Tnlobitcs from the Cambrian, Silurian, and Devonian 
Formations", Man. Pakeont Soc 192, Fig. 60jB (1860). 

8 “Trllobiten aus Estland", Publ. Qeol. Inst. Univ. Tartu, No. 52 
PI. IX, Figs. 1-3, ctr (1937). 


'Auto-parasitism* by Nemeritis canescens (Grav*) 
(Ichneumonids) 

There appears to be no published record of 
oviposition by an insect in the body of another of 
its own species. This interesting phenomenon, how¬ 
ever, occurs in Nemeritis canescens (Grav.) (Hymenop- 
tera : Ichneumonidoe), a parasite of the Mediter¬ 
ranean flour moth (Nphestia kuhnidla Zeller) in certain 
circumstances. 

Nemeritis canescens breeds parthenogenetically and 
is ready to oviposit within half an hour after its 
emergence from the pupa. In a jar containing fully 
grown host larvae, the parasites which develop from 
them do not emerge simultaneously. Those that 
emerge first try to oviposit in those that will emerge 
in a day or two. The parasite succeeds in laying 
one or more eggs if its ovipositor pierces the soft 
ventral side of the abdomen of the imprisoned 
parasite in the trilken cocoon. The egg hatches into 
a larva which undergoes a part of its development in 
the abdomen of its host, which, nevertheless, develops 
into an imago and may live for some days afterwards. 

Experiments corroborated the above observations. 
Two parasites were released for six hours in a small 
jar containing about forty advanced parasite pup® 
from which the imagines were expected to emerge in 
a day or two. As each imago emerged, it was at once 
transferred to a tube and fed on sucrose solution 
until it died. Twenty-five such parasites were fed in 
this way, and inside the abdomen of two of them 
partly developed parasitic larvae were found. They 
were both dead. 

In cultures where 80-100 parasites are reared in a 
jar the percentage is found to be much higher. Eor 
batches of 10-20 parasites emerge at intervals of 
12-24 hours, and when two batches of about forty 
parasites have emerged the chance of some of these 
successfully ovipositing in those that are yet to 
emerge is high. 

Another interesting fact observed was that in 
Ephestia larvae, where superparasitism by Nemeritis 
is a common occurrence, all parasitic larvae in one 
host, except one, die in the first instar. Nevertheless, 
in the abdomen of an adult parasite that was dis¬ 
sected two larvae were found, on© well advanced in 
the third instar and the other in the second instar. 

E. S. Narayanan. 
Department of Zoology and Applied Entomology, 
Imperial College of Science and Technology, 
London, S.W.7. 

Juno 9. 
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Pure Ethyl Alcohol for Absorption Spectrophotometry 

Ethyl alcohol which has been dehydrated by an 
azeotropic process is liable to contain traces of 
absorbent impurities, for example, benzene 1 , which 
mak e it more difficult to purify for absorption 
spectrophotometry. Alcohol known to have been 
produced by one of the above methods was subjected 
to the following processes : 

(1) To each litre of alcohol 20 c.c. of water and 
4 c.c. of sulphuric acid were added and the mixture 
refluxed for 2-3 hours, after which it was distilled, 
rejecting the first and last 10 per cent. 

(2) 1*5 gm. of silver nitrate was dissolved in the 
minimum quantity of water and added to the alcohol 
in a tall vessel. To this was then added drop by drop 
and without shaking a solution of 3 gm. potassium 
hydroxide in 10-15 c.c. alcohol. This allows the silver 
oxide to precipitate in a finely divided form, and the 
vessel is left until all the precipitate has settled. The 
silver oxide is either filtered off or the liquid decanted 
and distilled, rejecting the first and last fractions as 
before*. 

(3) To remove the water, the alcohol was refluxed 
with calcium oxide in an atmosphere of nitrogen, the 
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oxide itself having been prepared in an atmosphere 
of nitrogen. 

(4) The purification was completed by distilling 
the product from (3) in an atmosphere of nitrogen. 
Of the various methods which have been suggested 
for the purification of ethyl alcohol, the above 
sequence was found to be the most satisfactory, each 
step extending the transmission farther into the 
ultra-violet, the absorption curve for the final product 
being almost identical with that found by Harris 3 
and superior to that found by Leighton, Crary, and 
JSchipp 4 and Bielecki and Henri 5 . A final distillation 
from aluminium amalgam did not increase the trans¬ 
mission in the ultra-violet. * 

Archibald Clow. 
Gavin Pearson. 

Department of Chemistry, 

Marischal College, 

University of Aberdeen. 

1 Fritzwoilor and Diefcnch, Z. SpirUusind, 53, 27 (1930). 

•Dunlop, J. Amer. Chem. Soc, ., S3, 395 (1900). 

8 Harris, J . Amor. Cfiem. Soc., 55, 1940 (1933). 

4 Leighton, Crary and Schipp, J. Amer. Chem Soc , 63, 3017 (1931). 

»Bielecki and Henri, -Bcr., 45, 2819 (1912). 


Points from Foregoing Letters 


hT. Bohr, R. Peierls and G. Placzek discuss the 
typical difference between nuclear reactions in the 
regions of discrete and continuous level distributions 
of the compound nucleus. The argument developed 
is used to clear up an apparent difficulty as regards 
the order of magnitude of the cross-sections of heavy 
nuclei for the photo-effect with ejection of neutrons. 

La. Goldstein, A. Rogozinski and R. J. Walen 
have studied the diffusion of fast neutrons by 
uranium nuclei and the possibility of showing the 
emission of neutrons when this nucleus explodes. The 
sum of the cross-sections for elastic and inelastic 
scattering and for fission found implies that a chain 
reaction of fission, if such chain is possible, may be 
observed in a smaller mass than was hitherto thought 
necessary. 

D. F. Gibbs and G. P. Thomson describe experi¬ 
ments with an intermittent source which show that 
the majority of the neutrons produced in the fission 
of uranium appear with a delay of less than ICh 3 see. 

* L B. R. Rajam, P. 0. Capron and M. de Hemptiune 
describe a method of determining the beta upper 
energy limits of radio-elements. The ordinary 
absorption data are used to construct the Fermi and 
Konopinski-Uhlenbeck curves, from which the upper 
limit is deduced by extrapolation. Results are given 
for radio-rhodium and radio-silver. 

J. Aharoni suggests a new method for determining 
e/m for electrons of about a million volts energy. 
It is particularly applicable to electrons and positrons 
forming the continuous spectrum from radioactive 
bodies. 

The exchange of phosphatide molecules between 
plasma and organs is compared by L. Hahn and G. 
Hevesy with the turnover of phosphatides in the 
latter, 

0. R. Harington and R. V. Pitt Rivers report 
experiments confirming the recent observation of 


Ludwig and Mutzenbecher that treatment of casein 
with iodine under carefully controlled conditions 
yields a product which has physiological activity 
similar to that of thyroglobulin and from which 
thyroxine can be isolated. The mechanism of tho 
formation of thyroxine under these conditions is 
discussed. 

Some six periods of flaking have been recognized 
by J. Reid Moir upon the artefacts from the basal 
layer of the Cromer Forest Bed. One of tho assem¬ 
blages of specimens referred to is composed of tho 
well-known yellow implements and flakes found 
upon the foreshore site at Cromer. The con¬ 
ditions existing at this site make it improbable 
that these specimens have been flaked by wave 
action. 

H. D. Purchon states that in three families 
Lamellibranchia the ctenidia are reduced to oHJ 
demibranch on each side. This has always been' 
assumed to be the inner one. By determining the 
position of the afferent and efferent veins, the former 
always running through the axis, it has been shown 
that in the Lucinidaa and Teredinidje the inner 
demibranch has been lost; only in the Montacutidra 
has the outer one been lost. 

A. Lamont records an unexpected reduction in tho 
number of cranidial muscle-scars in ‘ Illceniis ’ proles 
var. shelvensis, and points to the possible uso of 
these features in the systematic subdivision of a 
difficult family. 

An interesting phenomenon of one insect oviposit¬ 
ing in the body of another of its own species was 
observed in NemerUis oane&cms (Gray,), by E, FL 
Narayanan. In Ephesfcia larvae superparasitism by 
Nemeritis is a common occurrence, but all except one 
die in the first instar. In the abdomen of an adult 
parasite two larvae were found, one in the third 
instar and the other in the second instar. 
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RESEARCH ITEMS 


Artificial Parthenogenesis and Chromosome Constitution 

An extensive study of the effects of artificial 
parthenogenesis upon the chromosome constitution 
of the cells resulting from the subsequent cleavages 
in the eggs of the frog Rana nigromaculata is reported 
by T. Kawamura (J. Sci. Hirosima Univ., Series B, 
1939). In most instances the successive cleavages 
occurred at the normal times, but in about 18 per 
cent they were delayed. The histories of 1,073 eggs 
were followed and in 413 that lived longer than seven 
days the chromosome number was determined; 
49 per cent of these were haploid, 21 per cent were 
diploid, 23 per cent were tnploid. The remainder 
were divided among tetraploid, hexaploid, hyperploid, 
haploid-diploid, haploid-triploid, haploid-pentaploid 
and triploid-hexaploid. In each instance an attempt 
is made to explain how the particular condition 
originated. The most viable type is the diploid. 
Some of the external characters of the partheno- 
* genetic larvae are described. The paper is provided 
with numerous tables and illustrations of the various 
chromosome conditions. 

Properties of Renin 

O. M. Helmer and I. H. Page ( J . Biol . CTtem., 
127, 757 ; 1939) describe a method for purification 
of renin, a pressor substance from the renal cortex 
first described and so named by Tigerstedt and 
Bergman in 1898. The purest preparations raised 
arterial blood pressure 30 mm. mercury in dogs when 
infected in amounts representing 0*027 mgm. of 
nitrogen per kilo of body weight. In oats it was 
three times as active ; 0*009 mgm. of nitrogen- 

containing extract produced the same riso. Colour 
tests for guanidin groups and for pentose ~ were 
found to be especially strong in renin solutions, while 
those for adrenin were negative. Crystalline pre¬ 
cipitates were formed on addition of flavianic acid 
or picric acid to hydrolysates of renin. The pressor 
action of renin in cats and dogs was not abolished by 
ergotamine or potentiated by cocaine, as is adrenin. 
^Cats anaesthetized with pentobarbital supply suitable 
'preparations for assay purposes. 

Origin of Dahlia Varieties 

A B-byA. J. Cobb (J. Roy . HorL Soc. 9 64, Pt. 5, 
gives a clear description of the origins of 
several types of garden dahlias. Vicente Cervantes, 
director of the Mexico Botanical Gardens, sent seeds 
and roots of Dahlia pinnata to Madrid, for the Abb6 
Cavanilles, in 1785, though the plant had been known 
in Mexico as early as 1575. D. coccinea and D. rosea 
r were also described by Cavanilles in 1791. These 
three species were the parents of all the garden and 
show varieties until the appearance of the cactus 
dahlia. This last type was introduced by Henry 
Cannell in 1879, and was named D. Juarezii. Still 
another form, JD. Merchii , was used as a parent in 
1903, and thereby the forms with dark oentral disks 
and light ray florets were brought within horticultural 
practice. The dwarf ‘Coltness Gems* are selections 
from progeny of this stock crossed with other garden 
varieties. The paper under review also gives detailed 
recounts of the practical cultivation of dahlias. 


Tnploid Red Alga 

Kathleen M. Drew {Ann. Hot.,N.S., 3,347-308; 1939) 
has studied populations of Plumaria elegans . Plants 
bearing sexual organs have 31 chromosomes and 
plants bearing tetrasporangia have 82 chromosomes. 
A cystocarp results from fertilization, and reduction 
division takes place in the tetrasporangium. In 
addition, several plants bearing parasporangia and 
an occasional tetrasporangium had 93 chromosomes. 
These triploids form triploid paraspores. The develop¬ 
ment of the parasporangia is shown to be distinct 
from that of tetrasporangia, and the relationship 
between the triploid plants and the diplobiontic life- 
history of the species is as yet unknown. 

Fruit Flies of China 

We have received a copy of Sinensia (Contribu¬ 
tions from the National Institute of Zoology and 
Botany, Academia Sinica, vol. 8, No. 2, April 1937). 
This journal is a bi-monthly publication and each 
volume comprises six parts with a total of 500—800 
pages. It is to be obtained from the director of the 
Institute, 68 Ching Hsien Street, Nanking, price 
6 dollars (Chinese) for foreign subscribers. The 
present issue is largely occupied by an important 
paper on the Trypetidso or fruit flies of China, by 
Y. Zia (pp. 103-226). Altogether 101 species are 
recognized, including one genus and 16 species that 
are described as new. This memoir is of special 
interest to workers on oriental Diptera and is a care¬ 
fully executod and well-illustrated contribution. Tho 
remainder of the present issue of the journal is 
occupied by a papor entitled “Additional Fungi from 
China”, (6), by S. 0. Teng and fl. Jl. Ou (pp. 227-207). 

Fruit Breeding in the U.S.A* 

The American Fruit Grower of March contains 
articles on the breeding of new varieties of fruits. 
M. A. Blake summarizes some of the results of the 
breeding programme started at tho Now .1 oreoy 
experiment station in 1914 to determine facts about 
tbe inheritance of characters in the peach and to 
develop varieties of higher quality than those existing 
at the time. It takes at least five or six years to make 
a cross and obtain the first good crop of fruit. The 
following facts have been established during the past 
twenty-five years. When a varioty with pure white- 
fleshed fruit was crossed with another whito-fleshed 
variety, the progeny all gave pure white-fleshed fruit. 
Crosses between two heterozygous white-fleshed 
varieties gave progeny 76 per cent of which gave 
white-fleshed and 25 per cent yellow-fleshed fruit. 
A variety with pure white-fleshed fruit crossed with 
a yellow-fleshed variety gave an all white F x genera¬ 
tion. Red flesh around the pit was found to be 
dominant over* absence of red, whilst heavy pubes¬ 
cence was dominant over light or absence of pubos- 
cence. Small size of fruit was dominant over large. 
J. C. Miller contributes an article on strawberry 
breeding at the Louisiana experiment station, The 
variety Klondike accounts for 96 per cent of the 
total plantings in this area. Brooding experiments 
aim at raising varieties sweeter than Klondike, but 
with the same shipping qualities and resistant to leaf 
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spot (Mycosphcerella fragarice) and scorch (. Diplo - 
carpon earliana). Crosses have been made between 
varieties which show any resistance to these diseases. 
The resulting fruit is fermented to free the seeds, 
which are then dried and cold-stored until December. 
They are germinated in a greenhouse and the best 
plants planted outdoors in May; 20 to 40 of the 250 
to 600 plants produced by each seedling are trans¬ 
planted and sprayed every ten days with spore 
suspensions of the leaf spot and scorch diseases. 
All except 2-5 per cent of the seedlings are eliminated 
in the first year, the remainder being studied further 
for yield and quality. 

Lime Sulphur Injury 

Limb sulphur has been used as a fungicide for 
more than a hundred years and is still the most 
effective agent known for the control of apple scab. 
In certain conditions, however, it causes considerable 
damage to foliage and fruit. Scorching of the leaves 
and shedding of fruit are the most obvious symptoms, 
but recent work (summarized by Norman F. Childers, 
American Fruit Grower, April) has shown that less 
obvious but equally serious damage may result. 
Trunk growth of trees sprayed with lime sulphur 
may he much reduced, and reductions in the leaf 
growth of apples and cherries have been demon¬ 
strated. Heinicke and Hoffmann have recently 
shown that spraying may seriously reduce the rate 
of photosynthesis, especially at high temperatures. 
These reductions persisted for seven days or longer, 
with no apparent external injury to the leaves. 
Preparations of elementary sulphur are generally 
much less damaging in this respect, but on the other 
hand are less effective against bad attacks of scab. 

The Smut Fungi 

Progress of knowledge about the life-cycles of 
the smut fungi has gradually revealed a bewildering 
though fascinating variety, which Miss Kathleen 
Sampson described in her presidential address to the 
British Mycologies! Society ( Trans. Brit. Mycol. 
Soo. 9 23, No. I, 1-23, May 1939). The UstilaginaJes 
show a general similarity of life-history to the larger 
Hymenomycetes, but each species appears to have 
its own characteristics. Fusions of nuclei appear at 
different stages, but are often associated with the 
young chlamydospore. Meiosis often follows close 
after fertilization. Heterothallism is common but 
is occasionally a complex organization, with four 
factors instead of two. Smut fungi appear readily to 
adopt a saprophytic mode of life, a fact which should 
not be forgotten when economic measures of control 
are being planned. The plus and minus strains of 
simple heterothallio forms can often be separated by 
growth upon selective media. Genetic implications 
of heterothallism are also discussed, whilst the 
frequency of specific hybrids and the ever-increasing 
number of physiological forms raise considerable 
anxiety as to the validity of species concepts. An 
exa min ation of the available evidence leads Miss 
Sampson to the conclusion that the parasitic mycelium 
of smut fungi'has two types of nuclei associated in a 
loose partnership which is more typical of the 
Hymenomycetes than the Uredinales. The paper 
provides a wealth of information for the teacher in 
mycology, and is an authoritative stocktaking of 
extent knowledge about a very difficu lt group of 
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A Fungus upon the Liverwort Riccia Himalayensis 

Liverworts are occasionally attacked by fungi. 
The Jungermanniales provide the most numerous 
hosts but an increasing number of the Marohantiales 
are now known to be subject to fungal attack. 
K. S. Srinivasan has recently described a further 
parasite on Riccia himalayensis, a liverwort growing 
in Madras (Trans. Brit. Mycol. Soc., 23, No. 1, 55-62, 
May 1939). The fungus is Phcerosphaerella Riccia , 
and it appears to be limited to the gametophyte stage 
of its host. Spermogonia and perithecia are formed, 
with n um erous asci, but the oogonia are non-functional 
and rapidly disintegrate. The spermogonia liberate 
spermatia which, however, are of no use by them¬ 
selves. Asci are produced from ordinary vegetative 
hyphse. Sclerotia are formed in the liverwort thallus, 
and serve to perpetuate the fungus from year to year. 

Movement of Water in the Soil 

In his presidential address to the Royal Meteoro¬ 
logical Society, B. A. Keen gave an account of how a 
theory of the movement of water in the soil that has 
long been generally accepted, and which provides a 
simple and plausible explanation of certain traditional 
cultivation practices such as rolling, harrowing and 
hoeing, has had to be abandoned in recent years and 
to be replaced by a new theory developed and experi¬ 
mentally verified mainly by Haines and Schofiold. 
(Quart. J. Roy. Meteor. Soc., April 1939.) Tho old 
theory is the capillary theory of soil water movement, 
according to which the rain that percolates to some 
depth into the soil forms a reservoir that can be drawn 
on by plants in drought, the water ascending by 
capillary tubes, built up from the spaces between tho 
soil particles, from saturated levels many feet bolow 
the surface to supply the roots of tho plants at higher 
levels. According to this theory,.harrowing and hoeing 
conserve moisture by destroying tho top fow inches of 
the capillary tubos and so chocking evaporation from 
the surface, while rolling crops in spring reverses tho 
process by diminishing the space betweon soil particles 
near the surface and so allowing tho capillary tubos 
to bring water to the upper layers of tho soil. It was 
found at Rothamsted from observations on the water 
level in cylinders closed at tho bottom and filled with 
various soils, the top being kept froo of weeds, that 
capillary rise actually does not exceed 3 or 4 feet ovon 
in such a drought as that of 1921. Haines showed?^ 
moreover, that the pore space in soil is essentially 
cellular, not capillary, and that with both increasing 
and decreasing moisture content the movement of 
water takes place through sudden changes corres¬ 
ponding with the abrupt emptying and filling of tho 
cells. Schofield investigated the marked hysteresis in 
moisture content* jtocoTOqfe as the soil is being 
moistened or dried. new theory, it may be 

noted, the value of cultivation lies in the encourage¬ 
ment of soil crumb formation, while its control of soil 
moisture is confined to the removal of Weeds that are 
competing for moisture and nutriment. 

The Central Core of the Earth 

Gutenberg and Richter, in their fourth paper “on 
seismic waves” (Gerlands Beitrdge zur Geophysik, 54, 
94-136 ; 1939) revise the travel times and velocities 
of such waves as have been given previously by 
them, using for the purpose observational data from 
deep focus earthquakes, The new tables contain 
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calculated travel times for zero focal depth for the 
important phases of earthquake waves, and a re¬ 
interpretation of the observations of the waves P' 
and SKS. In this connexion the authors give a 
diagram showing the passage of longitudinal waves 
through the earth’s core and exhibiting the refraction 
winch, from their observations, appears to amount 
almost to total reflection for a wave approaching an 
inner core. A table is also given of the velocities of 
seismic waves and the calculated elastic constants 
of the materials through which the waves pass, all 
given as functions of the depth within the earth. 

JPfeparation of Z-Tartaric Acid 

The resolution of the mirror-image hemihedral 
crystals of sodium ammonium tartrate by Pasteur is 
the classical example of the resolution of racemic 
tartaric acid. Later, Pasteur observed that the 
moxddPenicilliumglaticum would consume ammonium 
d-tartrate from a solution of the racemate, thus 
effecting a preparation of ammonium Z-tartrate. The 
third method of Pasteur was by salt formation with 
an optically active base, cinchonine. The latter was 
the only method of practical significance and was the 
usual procedure for the preparation of Z-tartaric acid. 
The procedure is tedious and the yield poor. W. T. 
Haskins and C. S. Hudson (J. Amer. Chem. Soc 61, 
1266 ; 1939) have now described an improved 

method of obtaining Z-tartario acid which gives an 
overall yield of more than 90 per cent. It depends 
on the resolution of racemic acid with 2[d-gluco-d- 
gulo - hexahydroxyl] -benzimidazole. In the same 
paper a new method of preparation of benzimidazoles 
substituted in the [2] position with sugar residues is 
described which is based on the reaction of aldonie 
acids or lactones with o -phenylenediamine, and the 
properties of a number of these substituted benzimi¬ 
dazoles are described. In the resolution, the racemic 
acid and base were dissolved in hot water, alcohol 
was added, and crystallization induced by scratching. 
The crystalline acid-Z-tartrate salt which separated 
was washed with alcohol and could be recrystallized 
with negligible loss. The Z-tartaric acid was obtained 
by precipitating the base with ammonia, precipitating 
the acid in the filtrate as the lead salt, and decom¬ 
posing this with hydrogen sulphide. 

^Ele*£ricai Interference 

We have received from the^£«tiSh--Themson- 
Houstgn Company, Ltd., a pamphlet containing two 
papers by T. H. Kinman of its research laboratory 
entitled “Radio Interference Measurements” and. 
'^Electrical Interference in Plying” respectively. 
Considerable progress has now been made in pro¬ 
ducing ‘radio-interference-free 1 electrical appliances, 
and in many oases troublesome ‘interference 1 with 
radio can be very satisfactorily suppressed. The 
British Standards Institution now issues to manu¬ 
facturers a special mark which they can stamp on 
their radio apparatus when it satisfies the limits of 
the disturbance tolerated in the B.S.I. specification. 
Measurements are at present mainly limited to the 
medium and long-wave broadcast frequencies between 
1,600 and 200 kilocycles. In aeroplanes which have 
radio communication with the earth, great pains are 
taken to prevent interference produced by the 
ignition apparatus on board by waves of almost any 
frequency. In some aeroplanes, particularly those 
owned privately, where no devices for suppression are 


employed, the interference they produce with the 
radio apparatus of other aircraft or of television nets 
on the ground is very serious. If this aoroplane move 
parallel to other aeroplanes, it may cause danger as 
well as annoyance to them by preventing them from 
landing during fogs, etc. The low audible frequency 
which is heard after rectification in the receiver is 
characteristic of spark frequency and can be used to 
distinguish whether it comes from a magneto or a 
motor. 

Catalogue of Double Star Orbits 

A catalogue of orbits for visual binaries is pub¬ 
lished from the Lund Observatory, {Sweden, by B. 
Ekenberg. It supplements a preceding catalogue by 
Luplau Janssen, Fjeltofte and Lanxitzen, who gave 
a list of all orbits computed up to 1926. Other 
catalogues by Finsen and by Baize have been pub¬ 
lished, but these usually select the best derived orbit 
for each pair. The catalogues from Lund givo all 
computed orbits for any one star, and such a list 
will be found very useful by double-star observers 
and computers. The two Lund compilations contain 
1051 orbits relating to some 197 systems. (The 
number of other pairs in. which orbital motion, often 
very slow, is observable exceeds 1,500.) In addition, 
there are more than fifty orbits received after the 
printing of the Catalogue and given in an appendix. 
Among the interesting re-computed orbits included in 
the present list are; (1) y Andromeda* BC with a period 
of from 65 to 66 years and a high eccontricity of 
0*83 or 0*92 according to two separate computers. 
The present apparent separation of the componont 
stars is about 0*43'. (2) a Oentauri with a period of 
80 years and eccentricity of orbit 0*52. (3) The 

spectroscopic binary Act, comprising the brighter star 
of the well-known binary, K Ursa* Majoris (Mizar), 
with a period of 20*5305 days and occontrioily of 
orbit 0*53. The observations giving this orbit were 
made at Mt. Wilson with the 20-fooL interferometer 
attached to the 100-inch reflector, tho observed 
separation of the components being of tho order 0*01*. 

A Simple Wedge-Photometer 

H. W. Newton has recently published a paper 
describing a simple wedge-photometer for observing 
bright chromospheric eruptions with a spectro- 
helioscope (Mon. Not . Roy. A&tro. Soc., 99, 6, March 
1939). Within recent times there has been established 
a relationship between bright chromospheric eruptions 
and sudden ionic disturbances, and it has become 
necessary to obtain further data concerning the 
intensity of the solar eruptions. The simple wedge- 
photometer, described in the paper, is intended to 
make rapid measurements of the intensities of bright 
chromospheric eruptions observed with a apectro- 
helioscope. A secondary line shifter half the height 
of the primary one enables a comparison of the peak 
intensity of a flocculus to be made directly with the 
adjacent continuous spectrum. Each instrument 
requires certain corrections on account of its finite 
resolving power and also for scattered light. ITn- 
oorrected observations of bright eruptions will pro* 
vide the order of magnitude and the time-intensity 
ourve for any particular eruption. The instrument 
will fulfil its purpose—to make rapid observations 
in conditions where the phenomena under investiga¬ 
tion are varying very quickly, and where eoeed 
rather than great accuracy is required. 
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RECENT EXPERIMENTAL RESULTS IN NUCLEAR 

ISOMERISM 

By Dr. B* Pontecorvo, Laboratory of Nuclear Chemistry, 
College de France, Paris 


T HE hypothesis that two atomic nuclei in¬ 
distinguishable in respect of atomic and mass 
number could nevertheless have different radio¬ 
active properties (the hypothesis of nuclear iso¬ 
merism) was put forward for the first time by 
Soddy 1 in 1917. In 1921 uranium Z was discovered 
by Hahn 8 ; by studying the chemical and radio¬ 
active properties of this element, Hahn deduced that 
uranium Z and uranium X a are isomeric nuclei. The 
problem of uranium Z has been taken up recently 
by Feather and Bretsoher (Proc. Roy. Soo 165, 542 ; 
1938). It should be noted that, for many years, 
uranium Z and uranium X B were the only known 
example of an isomeric pair. 

After the discovery of artificial radioactivity, the 
study of isomerism received considerable impetus on 
account of the experimental material assembled in 
the course of research on artificial radio-elements. 
The first certain example of an isomeric pair to which 
it has been possible to attribute a mass number 
(A — 80) in the domain of the artificial radio¬ 
elements was furnished 3 by the study of the radio¬ 
activity produced in bromine by neutrons (slow and 
fast) and by y-rays of great energy. 

Then, as the experimental material on artificial 
radio-elements has increased, the number of pairs 
of nuclei which are undoubtedly isomeric has grown 
to such an extent that it is not possible to quote 
here all the investigations which have been published 
on the question. More than thirty such pairs are 
known and there is no doubt that the number still 
unknown is much greater. We can say, now, that 
nuclear isomerism is by no means an exceptional 
phenomenon. 

It is natural to think that the physical difference 
between two isomeric nuolei is connected with two 
states of different excitation of the same nucleus 
(let us say ground state and first excited state). But 
in this case, how could the upper state be metastable, 
that is, how could it live for any length of time 
(greater than one day, in some cases) ? By what 
mechanism would it be preserved from destruction 
in a very short time by the emission of an electro¬ 
magnetic radiation 1 Weisz&cker has answered this 
question 4 . 

According to Weisz&cker’s hypothesis, nuclear 
isomerisyn may he explained by assuming that the 
lowest excited state of the nucleus has cm angular 
momentum differing by several units from that of the 
ground stale. Selection rules may then be invoked 
to weaken considerably the probability per unit of 
time of the transition from the upper to the ground 
state of the nucleus. Of course, experiments whioh 
make it possible to test the truth of Weisz&cker’s 
hypothesis are of great interest. 

One 1 of the most important points is the study 
of 4 the y-radiation eventually emitted in the transition 
from one isomeric state to another : I say 4 ‘eventually 


emitted” because, the nucleus being radioactive, tjie 
upper state corresponding to one of the isomeric 
forms may be destroyed by an ordinary (3 transition. 
The y-ray - (3-ray branching ratio will depend on 
the relative life-times for the two modes of decay. 
The first researches made to observe this y-radiation 
failed. But it should be noted 6 that the considerable 
difficulty in detecting this radiation might be due 
to the fact that transitions between isomeric nuclei 
can be strongly converted: in this case electrons of 
small energy would be emitted and not y-rays. 

The very complete theory of the internal conversion 
of radiations emitted in the transitions between iso¬ 
meric states®, given by Hebb and Uhlenbeck, Dancoff 
and Morrison, has shown that these radiations must 
have internal conversion coefficients of approximately 
1. Since these calculations are based on Weiszacker’s 
hypothesis, it can be concluded that experiments 
which prove that the conversion coefficient in question 
is very high would indicate , to a certain extent , that 
Weiszacker's hypothesis is correct . 

Indeed, in the case of the isomerism of radio- 
rhodium, Pontecorvo 7 has observed a radial ion of 
low-energy electrons, which he interpreted as an 
electron line emitted in the transition from 
the metastable state to the ground state of the 
nucleus.* 

At the present time, after a number of recent 
experiments, there is no longer any doubt as to the fact 
that these transitions are generally strongly converted . 
In particular, in the cases of isomeric nuclei of radio¬ 
bromine 8 and of element 43 ®, Btrong lines of con¬ 
version electrons have been photographed in the 
Wilson chamber or in the magnetic spectrograph. 
Of course, the internal conversion is accompanied 
by emission of X-rays : as a rule, the analysis of thesc^ 
rays is an invaluable test in the interpretation of 
these phenomena 9 * 10 . 

It is interesting to find possible genotic relations 
between isomeric states of the same nucleus ((3-radio- 
active) : in this direction an extremely brilliant 
method has been described by Sogrd, Halford and 
Seaborg 11 , who have succeeded in separating , one 
from the other, the two isomeric forms of radio¬ 
bromine. The principle of their method is as follows. 
Suppose the element, of which tho isomeric states 
are being studied, can give compounds suitable for 
the application of the Szilard-Chalmers method of 
concentration. When the isomer in the upper state 
decays to the lower state, there is a y-ray emission : 
corresponding recoil may be sufficient to knock the* 
decayed atom out of the compound. The daughter 
activity can then be separated, as in the Szilard- 
Ohalmers method. 


* Note added in proof. A similar conclusion was_*—«_„ 

^ti^edtw aouasinow and Yusephovitch f O.R, Acad. Sci, U.S.S.S., 
80) ® (W8)3 vhp observed a soft electron radiation in the case of 
Isomeric forms of radio-bromlno. 
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This method, which has been successfully applied 
in several cases 13 , can then be used (a) to separate 
known isomers in some cases; (b) to discover the 
existence of isomeric pairs, still unknown, in the study 
of artificial radioactivity. 

Moreover, it has given a striking new proof that 
the transitions between isomeric states are strongly 
converted : in effect, the recoil due to the y-Qnussion 
is not sufficient to knock the decayed atom out of 
the compound, while the recoil of a conversion electron 
can be sufficient. 

So far we have discussed radioactive isomers : the 
isomerism, in this case, implies a difference in the 
life-times of the isomers. It has been noticed by 
Pontecorvo 6 that [3-stable nuclei with a metastable 
excited state ought not to be very rare and should 
be revealed by the study of the radiation emitted by 
this metastable state. These nuclei are interesting 
for the understanding of nuclear isomerism, because 
the radiation corresponding to the transition from 
one isomeric state to the other is not troubled by 
the presence of {3- or y-rays. It should be possible 
to obtain a (3-stable nucleus in a metastable state, 
after a nuclear transmutation or a radioactive 
disintegration. 

Dod6 and Pontecorvo 13 , by bombardment of 
cadmium with fast neutrons, have obtained an 
activity (T = 50 min.) which chemical proofs have 
shown to be due to an isotope of oadmium. On the 
other hand, there is no question of a reaction of 
simple neutron capture or of an n,2n reaction. 
They interpreted the soft radiation emitted by 
cadmium (50 min.) as proceeding from a metastable 
state of an isotope of cadmium ; the reaction of 
excitation without capture by fast neutrons (reaction 
#i,n), having a considerable cross-section (some 
10- 24 cm. 3 ), it is not impossible, indeed, that part 
of the nuclei so excited might fall into a metastable 
state. 

8egr6 and Seaborg® have observed a metastable 
state of element 43, decaying (only a line spectrum 
of electrons) with a 6-hour period into the ground 
state, which is stable or perhaps radioactive with a 
long life: the 6-hour activity is daughter of a 
(3-radioactive molybdenum. 

A very interesting case has been observed and 
studied thoroughly by Goldhaber, Szilard and Hill 14 . 
They have obtained by the n,n reaction already 
qiipted, a metastable state ( 1Ifi In*) of lu In, decaying 
•tfith a period of 4*1 hours ; moreover, the same state 
can be obtained aioer the disintegration of a radio- 
cadmium {T w 2*5 days). The radiation emitted by 
**JIp* has not yet been sufficiently studied; its 
•properties are of the greatest interest both for the 
understanding of the nuclear isomerism and for that 
of isobaric pairs. In effect, 116 In and 118 Sn are one 
of the rare cases of stable neighbouring isobaric 
nuclei : 115 In* might then decay into 1L6 Sn ((3-emission) 
or into lla In, or into both together. 

The same metastable state of 118 In has been 
obtained also by irradiating indium with 5*8 Mev. 
protons (reaction p,p), by Barnes and Aradine 15 . 
Nevertheless, it is not yet clear whether the mechanism 
of nuclear excitation is that discussed by Weisskopf, 
that is, excitation by the action of the electric field 
of the proton 16 . 

In all these cases and in others studied more 
recently 17 , the metastable states of stable isotopes are 
obtained from nuclear transmutations* 

Lazard and Pontecorvo 18 have tried a new method, 
by which it would be impossible to transmute the 


nucleus and, consequently, to obtain artificial radio- 
elements, the presence of which may interfere with 
the investigation. 

This method consists of irradiating the target with 
a continuous spectrum of X-rays, the energy of which 
is less than the dissociation energy of the nuclei. 
Suppose the radiated nuclei have a metastable state; 
the X-rays may excite higher levels of the nuclei; 
a part of the nuclei thus excited can fall into the 
metastable state, and it is the radiation from this 
state which can be observed. The maximum energy 
of the continuous spectrum utilized was 1,850 kilo¬ 
volts : indium gives an activity of approximately 
4 hours period, which is obviously due to the same 
metastable state 115 In*, of which we have already 
spoken. Similar results on the stable nuclear fluores¬ 
cence of indium were obtained by Collins and others 19 . 

There is no doubt that new isomers of p-stable 
nuclei will be discovered, in the course of research 
undertaken in different laboratories ; systematic 
research on the radiations emitted by metostablo 
states will certainly be very useful for the under¬ 
standing of nuclear isomerism. 

In conclusion, we may remark that it is very prob¬ 
able, on account of the groat number of known 
isomers, that the radiative transitions of life-times 
between, say, 10~ 7 sec. and 1 see. are much more 
frequent than is generally supposed. These transi¬ 
tions, on the other hand, are strongly converted 0 . 
We would expect® 0 , consequently, that transitions of 
this kind , with conversion coefficients approximately 1, 
may be found frequently . 

Indeed, in the radiation omitted in tho capture of 
slow neutrons by gadolinium, a strong oomponont of 
soft electrons has been observed by Amaldi and 
Rasetti 21 (life-time less than 10“ J sec.). Soft electronic 
components have also been observed in the capture 
of slow neutrons by other nuclei® 8 . On the other 
hand, these strongly convorted transitions may j>lay 
a considerable part in tho interpretation of y- and 
X-spectra emitted by certain natural radio-olei cent a 20 . 
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RECENT ADVANCES IN RADIO ENGINEERING 


Radio Meeting 

A JOINT meeting of the Institute of Radio 
Engineers and the International Scientific 
Radio Union (American. Section) was held at Wash¬ 
ington, D.C., during April 28-29, 1939. Twenty-four 
papers on the more fundamental aspects of radio 
communication were presented. 

A paper of particular interest, by D. R. Goddard, 
RCA Communications, Inc., reported reception at 
Riverhead (Long Island), N.Y., of British television 
transmissions on 41*5 and 45*0 megacycles from 
Alexandra Palace, London. The British afternoon 
programmes, between 9.30 a.m. and 11.30 a.m. New 
York time, could be received at times during certain 
winter months with some clarity. The author showed 
motion picture reproductions of images received on 
a number of occasions, both clear and distorted. 
Multiple path transmission was believed to be 
responsible for some of the distortion. In the past 
few years, the latest date for which reception is 
possible has been steadily receding from March 
through February to January, and it seems probable 
that next winter no reception at Riverhead of these 
signals will be possible after December 3L 

Prof. Leon Brillouin of the College de France 
presented a comprehensive theoretical discussion of 
the transmission of electromagnetic waves in hollow 
conductor pipes, and reported confirmatory experi¬ 
mental work. Pipes of elliptical cross-section have 
been investigated, as well as those of square cross- 
section. Acoustic analogies* as discussed by M. 
Brillouin (J. Fhya., 1906), have been found of material 
assistance in these studies. An application of this 
investigation is to the design of tuning units of small 
attentuatioa for very high frequencies. 

“W. E. Jackson, of the U.S. Civil Aeronautics 
Authority, described the use of ultra-high frequencies, 
as 63 megacycles, in radio aids to air navigation. 
These frequencies reduce multiple course indications, 
and are particularly suitable for aircraft application 
where usual horizon limitations do not apply. 

H. T. Stetson, of the Massachusetts Institute of 
Technology, reported corroboration of a lunar effect 
of radio transmission which he discovered and pub¬ 
lished several years ago. A large number of observa¬ 
tions have been examined, and appear to yield fairly 
consistent results among themselves, indicating in¬ 
creased field strengths as the moon nears the meridian. 
Reference was made to a discussion of lunar effects 
by Appleton (Naotbb, July 9, 1938, p, 71), 

B. Trevor, of ROA Communications, Inc., reported 
measurements of attenuation at 600 megacycles and 
260 megacycles through 500 feet of woods and under¬ 
brush, also over low scrub pines. 

J- T. Henderson* J. W, Bell and H R. Smyth, of 
the National Research Council of Canada, described a 
12-inch cathode-ray direction finder and its application 
to determine the direction of atmospherics. A 
cathods^pay direction finder equipment, received 
some ago from the Radio Research Board of 
QjjBpfcain* was used at Ottawa. At Forrest, 
direction finder, designed and 
jhf a^hora, was used, and avoided 


in Washington 

defects found in the older instrument. Observers in 
Florida and Puerto Rico co-operated, particularly m 
studies of hurricane disturbances. While it is not 
j,et possible to locate storms by these directional 
observations of atmospherics, before the Weather 
Bureau locates them by aeroplane observations, such 
early location of storms is an object of the work. 

S. Kirby and F. R. Gracely, of the U.S. National 
Bureau of Standards, reported comparisons of signals 
at broadcast frequencies received at Washington 
from Buenos Aires with signals received from Rennes, 
France, and other European stations. The measure¬ 
ments have usually been made from 1 to 3 a.m. 
Washington time. The South American path averages 
about twenty times as good as the European path, 
both as to average field intensity and as to range of 
night-to-night variations of field intensity. The 
observed transmitting conditions were compared with 
co-existing magnetic disturbances, and it appears 
that the poor transmitting conditions on the northern 
path (auroral zone) may persist several days after 
the magnetic disturbance has ceased, the day follow¬ 
ing cessation of the magnetic disturbance often being 
particularly bad. 

Ralph Stair and W. W. Coblentz, of the U.S. 
National Bureau of Standards, described a precision 
instrument sent aloft with balloons for observing an<J 
reporting to the ground the distribution of ozone in 
the stratosphere. There is used a precision motliod 
of making such measurements by measuring the 
ohange in spectral distribution of ultra-violet solar 
radiation at different heights as tho balloons rise. 
Measurements of intensity in tho ultra-violot are 
made by a special cadmium photo-olectric coll which 
covers the range from about 2800 A. to 3300 A., and 
these are transmitted to the ground by a small radio 
transmitter including a relaxation oscillator. The 
instrument lias been described in the March 1939 
Bureau of Standards Journal of Research . It has 
been sent up to heights of 27 km. ; about two-thirds., 
of the total ozone lies below this height. Maxiirmzn 
ozone content has been found at heights of about 
25 km. 

Andrew Alford, of Maokay Radio and Telegraph 
Go., reported studies at high frequencies of char¬ 
acteristics of antenna arrays. He described marked 
differences in the phase of signals received over 
relatively long distances from two similar transmitting 
antennas, only a few hundred feet apart, operating 
at the same time on the same frequency. The keying 
of the two transmitters was interlocked* and the 
signals were received and compared at tho receiving 
station as to phase and intensity on a cathode-ray 
oscillograph. It appears that the construction of a 
directive transmitting array to obtain gain may fan* 
of its purpose if the signals from different ante nnse 
arrive out of phase, due to transmission over different 
paths. Proper phasing of inputs at the transmitting 
array may be an effective control, to get proper 
co-operation between the different antennse. 

R. 0. Colwell and A. W. Friend, of the University 
of West Virginia, reported studies of tropospheric 
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reflections at about 2,400 kc. Preliminary tests in 
conjunction with data from simultaneous aeroplane 
flights indicate direct connexion with temperature 
and humidity variations in the troposphere, as 
reflection at a temperature front. These reflections 
may be susceptible of use for weather prediction, 
both for primary data in localities where neither 
aeroplane flights nor radio sonde ascents are available, 
and also as secondary data to interpolate between 
such regular flights and ascents at established 
stations (see Natubb, July 1, 1939, p. 31). 

L. V. Berkner, of the Carnegie Institution of 
Washington, who has just returned from an extended 
visit to Australia, described foreign installations and 
technique for ionospheric exploration. Observations 
at the Watheroo (Western Australia) station of the 
Carnegie Institution were discussed in particular 
detail, especially with reference to the formation of 
the 2£-region, and there was pointed out the import¬ 
ance of co-ordination of ionospheric measurements 
from a number of stations widely separated over the 
earth, and the extensions of ionospheric knowledge 
already so obtained, 

N. Smith and A. S. Taylor, of the U.S. National 
Bureau of Standards, described a project now under 
way to predict monthly average ionospheric char¬ 
acteristics and maximum usable frequencies for 


undisturbed days, for several months in advance.. Such 
predictions are now being published each month in the 
Proceedings of the Institute of Radio Engineers . These 
predictions are related to sunspot numbers. 

J. A. Pierce and H. R. Mimno, of Harvard Uni¬ 
versity, reported on the reception of radio echoes 
from distant ionosphere irregularities. Studies of 
numerous reflection patterns strongly indicate that 
the delayed echoes are returned from regions whore 
there is a marked curvature of the 2^-layer, as at the 
edge of the sunlit zone. There may be successive 
reflections between the E and F layers. 

Other papers covered a comprehensive study of 
the characteristics of noise in radio reception, a field 
strength survey on 52*76 megacycles in the New 
York area, transmission on 7 megacycles between 
Los Angeles and San Francisco, a comparison of 
shunt and series excitation of a 0*55 wave-length 
uniform cross-section broadcast vertical radiator, 
inductive output tubes, shielding of radio-frequency 
ammeters, and additional ionosphere studies. 

The meeting was preceded and followed by a 
number of informal round-table discussions of groups 
specialized in certain aspects of ionosphere and trans¬ 
mission phenomena. It is expected that a number 
of the papers presented will be published in tho 
Proceedings of the Institute of Radio Engineers . 


BEIT MEMORIAL FELLOWSHIPS FOR MEDICAL 

RESEARCH 


A MEETING of the trustees of the Beit Memorial 
Fellowships for Medical Research, Sir Alfred 
Beit, the Earl of Onslow, Lord Harlech, Lord 
Rayleigh, Lord Macmillan of Aberfeldy, Prof. T. R. 
Elliott and Dr, H, L. Eason, was held on July 19, 
1939. They received with regret the resignation from 
the advisory board of Sir F. Gowland Hopkins, who 
throughout the long period of twenty-five years has 
given wise counsel at the meetings of the Board and 
in his Biochemical Department at Cambridge has 
directed the research studies of perhaps a greater 
proportion of those elected to Beit Fellowships than 
other head of a department has done. They 
'also regretted the resignation of Sir Patrick Laidlaw 
after eight years of keenly^atteritive "work. These 
vacancies were^filled^By the appointment to the 
Board Pfof. R. A. Peters, Whitley professor of 
^Moc&emistry, University of Oxford, and of Dr. Paul 
Fildes, bacteriologist on the scientific staff of the 
Medical Research Council. 

Former holders of fellowships have recently re¬ 
ceived appointments as follows : C. H. O’Donoghue 
(fellow 1912-13) to be professor of zoology at the 
University of Reading ; J. T. Irving (fellow 1926-28), 
to be professor of physiology in the University of 
Cape Town, South Africa; G. F. Marrian (fellow 
1927-30) to be professor of chemistry in relation to 
medicine in the University of Edinburgh * F, H. 
Smirk (fellow 1930-34), to be professor of medicine 
in the University of Otago, New Zealand ; and H. P. 
Himsworth (fellow 1932-35), to be professor of 
medicine in the University of London and director 
of the Medical Unit at University College Hospital. 

It was in 1910 that the first Beit fellow, now Sir 
Thomas Lewis, was elected, and last year’s election 


in 1938 brought the total of all fellows elected to 
exactly 200. Women are eligible and have been 
elected from 1910 onwards, their total being 30 out 
of the 200. Of tho 170 men, 0 have beon elected to tlie 
fellowship of the Royal Society, and no fewer than 34 
have already been appointed to university professor¬ 
ships, of which 5 were in physiology, 6 in pharma¬ 
cology, 5 in medicine anti 9 in chemistry or bio¬ 
chemistry, Eight of these past Beit follows hold 
professorial chairs in the Dominions over-seas. None 
of the women has yet been promoted to a university 
professorship, though at least six of them are doing 
work of much distinction and one has for somo years 
been director of an important research laboratory. 
The opportunities for a woman to obtain a university 
chair in a scientific subjeot are still restricted. 

Though the Beit fellows have come from all parts 
of the British Empire and have afterwards gone to 
laboratory posts all over the world, in their choice 
of a place of research during their fellowships they 
have tended to group themselves at three main 
centres. Out of the total 200, the laboratories at 
Cambridge have held 65, and 29 of these were person¬ 
ally directed by Sir Gowland Hopkins in the great 
Biochemical School that he developed in the Dunn 
Laboratories immediately after their opening in 
1926. University College and University College 
Hospital in London together have provided oppor¬ 
tunities for the work of 39. The Lister Institute of 
Preventive Medicine has accepted 35, The trustees 
have expressed their gratitude to the directors of 
these and of the other laboratories in Great Britain 
and elsewhere who have not only guided the work of 
the Beit fellows attached to them, hut also provided 
the laboratory cost of that woik. 
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The original Trust m London was founded by Sir 
Otto Beit as a memorial to his brother, Alfred Beit, 
a colleague of Cecil Rhodes in his great plans for the 
future of British South Africa. The names of both 
these brothers, members of a German family from 
Hamburg who later received British naturalization, 
will live in their benefactions for the advantage of 
the Empire. Mr. Alfred Beit left large sums for 
South African universities, and also founded a trust 
for the development of communications in South 
and Central Africa. This trust has been of material 
assistance in the development of Rhodesia. Empire 
Day, 1939, saw the opening of a great bridge 500 
yards long over the Zambezi, north-west of Salisbury 
and joining the two Rhodesias. The gift of this 
“Otto Beit Bridge” costing £180,000 came ten years 
after the building of the “Alfred Beit Bridge’* at a 
cost of £130,000 over the Limpopo farther south ; 
and much besides has been granted by this trust for 
other bridges, for education, school buildings, 
maternity homes, and other social services. 

The Beit Trust for Medical Research, which is 
established in London, cannot afford such material 
evidence of its benefits, though actually a total of 
nearly £190,000 has been disbursed in fellowships 
since 1910. But the foregoing summary of the 
positions now held by past Beit fellows, men and 
women drawn from all parts of the Empire, shows how 
great and widely spread have been the intellectual 
gains through these fellowships. They have enabled 
men to live for three or four years whole-heartedly 
in an environment of research and by so doing to learn 
to devote the rest of their lives to scientific thought. 

All correspondence of fellows and candidates should 
be addressed to Prof. T. R. Elliott, Honorary Secre¬ 
tary, Beit Memorial Fellowships, University College 
Hospital Medical School, University Street, London, 
W.C.l. 

The following elections to new fellowships were made: 

Fourth Year Fellowships (£500 a year) : Dr. I. 
Berenblum, to continue his work on the production 
of cancer by skin irritants, and to study the meta¬ 
bolism of living cells in tissue culture (School of 


Pathology, University of Oxford); T. A. H. Munro, 
to continue his studies of the role of inheritance in 
mental disorders (Royal Eastern Counties Institution, 
Colchester); Dr. A. Neuberger, to extend his work 
on the chemistry of amino-sugars in elucidation of 
the structure of natural compounds (Department of 
Pathological Chemistry, University College Hospital 
Medical School, University of London); Dr. R. J. 
Pumphrey, to continue his studies on the nervous 
system of cephalopoda and on the auditory processes 
in insects (Zoological Laboratory, University of 
Cambridge, and the laboratory of the Marine Bio¬ 
logical Association, Plymouth). 

Junior Fellowships (£400 a year) : Dr. V. *H. 
Booth, for research on (1) the internal constituents- 
of bacteria by means of a wet-crushing mill, (2) car¬ 
bonic anhydrase (Physiological Laboratory, Uni¬ 
versity of Cambridge); E. G. L. Bywaters, for 
research on rheumatoid arthritis (British Post¬ 
graduate Medical School, University of London) ; 
Dr. W. I. Card, for research on the inhibition of 
gastric motility and secretion by experimental studies 
on man (Medical Unit Laboratories and Sherrington 
School of Physiology, St. Thomas’s Hospital Medical 
School, University of London) ; Dr. Hans Heller, for 
research on the antidiuretic principle of post-pituitary 
extract (Medical Unit Laboratories, University College 
Hospital Medical School, University of London) ; Dr. 
M. S. Jones, for investigations on insulin treatment of 
schizophrenic mental states (Maudsley Hospital, Den¬ 
mark Hill, University of London); Dr. B. Levin, 
to investigate the effect of spatial configuration of 
antigens on immunological reactions (Clinical Chem¬ 
ical Laboratories, London Hospital, University of 
London ); I. Mackenzie, for immunological investiga¬ 
tions^ on constituents of tumours (Department r of 
Surgical Research, University of Edinburgh) ; Dr. 
A. F. Rawdon-Smith, for research on congenital deaf¬ 
ness (Physiological Laboratory, University of Cam¬ 
bridge) ; Dr. B. R. Record, to investigate the Bpecifio 
soluble substance found in the tissues in acute 
vaccinia! infection (Lister Institute of Preventive 
Medicine, University of London). 


TRENDS OF PROGRESS IN TECHNICAL 

CHEMISTRY 


T HE annual meeting of the Society of Chemical 
Industry, held at Exeter on July 10-15 under 
the presidency of Dr. V. G. Bartrow, the eminent 
Ca nadian industrial chemist, was noteworthy for a 
symposium on “The Trend of Progress” to which 
important papers on various subjects in the field of 
chemical technology were contributed ( J. Soc. Ohem. 
Ind., 58, 587, 613, 635; 1939). 

P. W. Ta ins h (chief chemist to Lever Bros., and 
Unilever, Ltd.) reported on progress in oils, fats 
(other than edible) and detergents, pointing out that 
during the last twenty years important advances 
have been made in the methods of treating oils and 
fate to render them suitable for soap-making, and 
m particular bleaching and hydrogenation processes 
have been remarkably improved. The main develop¬ 
ment in connexion with the technical bleaching of 
oils has been in the application of activated bleaching 
®®rths. At one time the bleaching of oils was mainly 


carried out with natural earth, such as fuller’s earth, 
and with this the bleaching effect obtained witiran 
oil such as palm oil, for example, was strictly limited. 
Activated earths are obtained by treating the natural 
earths with hydrochloric or sulphuric acid and wash¬ 
ing the earth down to a limited free-acid content. 
Tallow is still bleached for soap-making purposes by 
treatment with activated carbon after neutralization. 

The progress made in technical hydrogenation 
during the last ten or fifteen years has been of great 
benefit to the soap-maker, and the hardened product 
may be so controlled that suitable artificial fats may¬ 
be obtained from such materials as whale oil and 
fish oils which are equal in all respects, and for some 
purposes superior, to tallow. The use of preservatives 
in preventing oxidation has been developed. Improve¬ 
ments in soap-making, drying and miffing soap, the 
production of soap powders and soap products, are 
recorded. One of the latest developments is that of 
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the so-called soapiest detergents. Normal soaps are 
1 sodium and potassium salts of long-chain carboxylic 
acids. In soapless detergents the long hydrocarbon 
chain is retained, but by the introduction of a variety 
of solubilizing groups other than the simple carboxyl 
group, products are obtained which are not affected 
by hard water. Such products are sulphated higher 
alcohols (C 12 to C 18 ), condensation products of fatty 
acids with isethionie acid, products of interaction of 
satty acid chlorides and methyl taurine, and of the 
fulphonation of the product from high molecular 
weight phenols and ethylene oxide. Many of these 
products are in industrial use, although for general 
purposes it would appear that the newer detergents 
are still inferior to soap. 

The trend of progress in cosmetics was reported by 
H. S. Redgrove. Titanium oxide may replace zinc 
oxide as a white face-powdor. Lake colours and 
synthetic iron oxides are used for tinting, cellulose 
nitrate nail enamel has replaced wax and powder 
polishes. Other topics dealt with included hair dyes 
and creams, shampoos (including soapless products) 
and face creams. 

The cellulose industry, with special reference to 
the paper and allied industries, was dealt with by 
J. Grant (chief chemist to J. Dickinson and Co.). 
Cellulose derived from wood takes the first place 
among the raw materials, although esparto grass is 
widely used in Great Britain for printing papers. 
Originally, three main processes were used for pro¬ 
ducing wood pulp : the acid process (sulphite pulp), 
the alkaline process (kraft pulps), and the mechanical 
process (for newsprint). The paper manufacturer is 
now met in competition in the pulp market by the 
makers of rayon (artificial silk), plastics and ex¬ 
plosives. Other types of wood are now being in¬ 
vestigated, and in Germany the exploitation of beech 
wood has been fostered by a nationalistic policy and 
is now reaching considerable proportions, and esparto 
from Italian North Africa is now being exploited in 
Italy, where sunflower stalks, hemp stalks and straw 
are also making the country largely independent of 
outside supplies. A combination of the two previously 
separated processes of isolation and bleaching is now 
occupying the cellulose industry, one process being 
chlorination with elementary chlorine. This enables 
fibres to be used which were previously unsuitable 
fipr paper pulp. A process still undeveloped commer¬ 
cially- is the extraction of impurities from mildly 
processed raw material by means of organic solvents. 

The cellulose Jjextife "industry was discussed by 
H. A^.Thoftias (of Messrs. Courtaulds, Droylsden) 
arrder the headings of production, dyeing, finishing 
and testing. Various modifications in the properties 
of the viscose fibre are possible in new processes, 
some varieties, for example, being suitable for motor 
tyre cords, which have to withstand temperatures 
in the region of 100°, and also the fibres imitating 
wool. Modifications in the acetylation of cellulose 
for the production of acetate rayon include the use 
of special solvents which are miscible with the 
esipnfying agents, but prevent dissolution of the 
cellulose ester. In the dyeing section, an important 
trend is the production of coloured yam by the incor¬ 
poration of insoluble pigments in a finely dispersed 
form in the rayon spinning mass, a process known as 
spin-dyeing. This is overcoming the difficulty of 
producing fast shades on acetate rayon. {Suitable 
pigments are carbon black and organic fast pigments. 
In the finishing section, the use of crease-resisting 


finishes by suitable impregnation of the fabric with 
solutions which on heat treatment produce a rosin 
or polymer in situ , is oxtending. The technique ol 
stiffening fabrics by employing cellulose esters or 
ethers, either as an interlayer or as woven throads, 
which are then plasticized and hardened, is used for 
semi-stiff shirt collars and cuffs. Viscose staple fibre 
is finding an increased use in the cotton trade. 

In a paper on insecticides by J. T. Martin and 
F. Tattersfield (of Rothamsted Experimental Station) 
it is pointed out that the use of these materials has 
very greatly increased in recent years. The older 
products are still of great importance, although the 
supremacy of some has been challenged. Among 
stomach poison insecticides, lead arsenate has so far 
withstood all attempts to replace it. Of tho many 
hundreds of synthetic compounds tosted, pheno- 
thiazine (thiodiphonylamine) has aroused the greatest 
interest; among other things it is a potent poison 
for the mosquito larva. Nicotine bentonite is effective 
against codling-moth. The use of glycero-borates as 
a dressing in the treatment of blow-fly on sheep has 
given very satisfactory results. Tho application of 
various fluorine derivatives, including sodium silico- 
fluoride, os moth proofing of fabrics gives satisfactory 
results. Among contact insecticides, nicotine, 
rotenone-containing plants, pyrethriun, quassia and 
petroleum sire predominant, and recent progress is 
mostly concerned with their chemistry, mode of 
application and range of utility. Tho development 
of winter washes as ovicides has been a marked 
feature of the last twenty years. Experiments indicate 
that some insect pests can become liighly rosistant 
to the toxic substances used in their extermination. 

Fungicides are reported upon by II. Martin 
(Research Station, Long Ashton, Bristol). Attention 
has been given to the factors affecting tho eilicionoy 
of fungicidal treatments, such as the amount of 
fungicide retained on tlio treated plant or soed. This 
is connected with the wotting proportion of the 
spray. Instead of water, a carrier of the active spray 
ingredient may be a liquid of low surface tension 
exlubiting low contact angles, such as kerosene and 
aqueous solutions of surface-active materials. An oilier 
promising method is to dissolve the active con¬ 
stituent in an oil and then emulsify this in an aqueous 
phase ; an example is a nicotine - cottonsood oil - 
Bordeaux spray. Tho number of established active 
constituents of fungicides is limited to sulphur, coppor, 
mercury, formaldehyde, and a few less widely used 
materials, and recent experimental work has modified 
generally accepted views of the action of these. 

The paper of Sir John Russoll (director of tho 
Rothamsted Experimental Station) on crop pro¬ 
duction dealt with new crops, such as sugar beet, 
mechanization, increasing grass land, and tho fertility 
of British soils. Sir John finds no ovidonee for tlio 
deterioration of British soils. Tho effects of small 
quantities of boron, manganese, coppor and zinc in 
plant nutrition is now recognized, and other elements 
such as cobalt, molybdenum, seloniiun, fluorine and 
iodine in appropriate quantities considerably in¬ 
fluence the nutritive value of tho crop and animals. 
The question of the effect of reduced production of 
farmyard manure on soil fertility is answered by the 
statement that there is no evidence that it has 
lowered the fertility of British soils ; there has boen 
a corresponding slirinkage in area of arable land, and 
the grassland which has replaced it doos not need 
farmyard manure. 
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GEOTHERMIC POWER IN ITALY 


T HE formation of a large company in Italy—* 
Larderello S.A. per lo Sfruttamento delle Forze 
Endogene—with a capital of 54, and perhaps later of 
150, million lire, for utilizing the natural heat sources 
of Italy, may well be regarded as a consummation 
of the life work of Prince Ginori Conti. He is 
honorary president of the new company which has 
taken over many of his patents together with his 
company, the Societa Boracifera di Larderello ; and 
among other distinguished people on the board of 
directors is Dr. G. Fauser, the inventor of the well- 
known electrolytic cell. 

In a small book published last year. Prince Conti 
described his new and well-equipped laboratory for 
research in this field, which he says dates back to 
1906, and is a continuation of “the long and noble 
tradition” originating with H&fer who, in 1777, dis¬ 
covered boric acid in the Lagon Cherohiaio di 
Monterotondo. In 1916 was established the first 
and still probably the only Centrale Geotermica in 
the world, developed later into a Supercentrale of 
some 90,000 kw. The yield of gas and fume from the 
fumaroles (ItaL fumaioli or fumaruoli) and soffioni 
has increased very remarkably from a few hundred 
thousand kilos to two million kilos of fume or vapour 
per hour, besides enormous quantities of gas. The 
latter occurs in the proportion of about 30 litres gas 
to 1 kilo of fume, and consists of 93 per cent carbon 
dioxide, 2*5 per cent hydrogen sulphide, and com¬ 
bustible residue the composition of which is approxi¬ 


mately 38 per cent hydrogen, 39 per cent methane, 
22-6 per cent nitrogen, together with small propor¬ 
tions of helium, neon, argon, krypton, and xenon. 

A well-equipped research station has for some time 
been engaged on the analysis and industrial possi¬ 
bilities of these various products. 

The work is under the personal supervision of 
Prince Conti, with the assistance of his son. Dr. 
Giovanni Ginori Conti, Prof. Umberto Sborgi gnd 
other distinguished Italian men of science arftk. 
engineers. The organization comprises library, 
administrative offices, and various departments for 
chemical, physical, geological, mineralogical, geophy¬ 
sical, and seismographical investigations, not only in 
connexion with the fumaroles and soffioni but also of 
the ‘boric acid fields’ around Larderello. Since the 
operations of the new company extend to the whole 
of Italy other similar research stations will doubtless 
be established in other districts, with Larderello as 
headquarters. Provision is made, inter alia, for high- 
and low-temperature and higli-pressure investigations, 
the former ranging from —254° to 2000° C, and the 
latter up to 1000 atmos. Semi-large scale working 
is also included, and a pilot plant has been installed 
for dealing with 150 cu. m. per hour. Among the 
principal items in the research programme at present 
are the recovery of helium and other rare gases, also 
of hydrogen, methane, and a synthesis gas mixture 
of hydrogen and nitrogen, presumably for ammonia 
production and derivatives, such os nitric acid, etc. 


TRAINING OF ENGINEERS 


the June issue of the Journal of the Institution 
of Civil JSngineere is published the record of a joint 
informal meeting of the three Institutions—Civil, 
Mechanical and Electrical—at which Mr. T. G. Bose 
introduced the subject “The Importance of a Training 
in Management for Engineers’ 1 . Following the two 
claims (l) that the fundamental principles governing 
sound industrial management were now sufficiently 
clearly defined to be teachable, and (2) that a know¬ 
ledge of these principles would be of advantage to an 
engineer in the pursuit of his profession, he indicated 
several systems on which the desired instruction 
might be given. 

That the need of this is keenly realized was made 
evident by the brisk discussion, but the views ex¬ 
pressed were very divergent as to how and when the 
training should be given. Some considered that it 
could only be usefully imparted to those who had 
had experience, while others held that the principles 
could be taught at an early stage. One suggestion 
was that the three Institutions should arrange 
lectures and meetings at which the problems of 
industrial management would be discussed by 
practical men. This would, no doubt, provide a 
finishing course which could be read and studied by 
all those, wherever situated, who had already been 
taught the f und a me ntal principles. Ho clear indica¬ 
tion was given as to the method of providing this 
elementary instruction, but there was a suggestion 


that it might form part of the production side of tho 
National Certificate scheme. This, however, in 
already heavily burdened and a little consideration 
will show that, unless the subject is made optional, 
it will to some proportion of the students be a dis¬ 
tinctly unwelcome one forced upon them. 

In the same issue of the Jowned it is interesting 
to note the intimation that the Council will promote 
a conference on engineering education and trainmg 
during the course of next session and has invited the 
universities and other bodies to appoint representa¬ 
tives to form a general organizing committee. The 
time is ripe for such a conference, for it is nearly 
thirty years since the last, and one would expect that, 
to ensure steady development, five-yearly con¬ 
ferences would be held. At present it is very largely 
left to the colleges themselves to devise systems and 
curricula, and the several branches of tho profession 
take but a perfunctory interest in a matter so closely 
affecting them. In consequence, there is a very large 
class of students whose interests are wholly neglected 
by the Institutions. This olass consists of all thlse- 
who are outside the reach of the recognized colleges, 
and for whom some authoritarian training should be 
envisaged as at present is provided for those more 
fortunately placed. Some responsibility rests on 
those who oontrol the National Certificate arrange- 
unents in respect of the thousands of students who 
are, in effect, barred, from them. 
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SCIENCE NEWS A CENTURY AGO 

Baron de Prony, 1755-1839 

On July 29, 1839, the distinguished French mathe¬ 
matician and enginoor, (lasp ard-Claire-Franco is- 
Marie-Riche, Baron de Prony, died at Asnieres, near 
Paris, at eighty-four years of age. For many years 
he had been the senior member of the Corps des 
Ponts et Chauss^es and was famous both as a writer 
and a constructor. Bom near Lyons on July 11 , 1755, 
he had been trained under Perronet, “the Telford of 
France”, at the ]£cole des Ponts et Chaussdes, and 
afterwards became liis assistant. With Perronet, too, 
•'■Ke"wisited England. During the Revolutionary era, 
Prony formed one of the commission entrusted with 
the reformation of the French weights and measures 
and with the great survey of France. In connexion 
with this he organized and trained a body of com¬ 
puters for forming the logarithmic tables required, 
the result being seventeen large volumes of tables, 
afterwards deposited in the Paris Observatory. In 
1798 he was raised to the rank, of inspector-general in 
his corps and soon afterwards succeeded Chezy as 
director of his old school. 

Though he declined to join the group of scientific 
men who accompanied Napoleon on his expedition to 
Egypt, Prony was employed by Napoleon on many 
considerable works in Italy, and with Count Fossom- 
broni was entrusted with the drainage and improve¬ 
ment of the Pontine Marshes. His principal literary 
work was liis “Nouvelle architecture hydraulique” 
published in 1790-96. He was one of the first pro¬ 
fessors of the famous ficole Polytechnique and one 
of the first members of the Institut de France, In 
1817 he was made a member of the Bureau des 
Longitudes, in 1818 the Royal Society elected him 
a foreign member, in 1827 he was made a baron and 
seven years later a peer of France. 

Dumont d'Urville's Voyage in the Astrolabe 

On July 30, 3 839, Captain Dumont d’Urville wrote 
from the Astrolabe, then at the island of Mindanao : 
“Our navigation since the 2 nd of July, the day of 
our departure from Singapore, has been fertile in 
results. We have touched at Sambas, in the island of 
Borneo, closely reconnoitred the islands of Natunas, 
Balambangan, Banguey, and the northern portion 
of^Bomeo. Finally we have passed four days in the 
road of Sooloo. The people of these several places 
have acquired from our communications clearer 
notions inflag and power of France : 
thev [iiOnirrlTiiii"h I n r ee the rest of our ships. I am 
mriout to spend a week at Samboangan. I shall depart 
there on the 6 th of August, and reckon on reaching 
Port Jackson about the middle of December.** 


Society for the Diffusion of Useful Knowledge 

On August 2, 1839, this Society sent out a letter 
from its headquarters, 59 Lincoln’s Inn Fields, Lon¬ 
don, signed by Lord Brougham, which said “It is 
the wish of the Committee of the Society for Diffusion 
©f Useful Knowledge, to establish a correspondence 
among the various Mechanics* Institutions in England, 
and between them and this Society, so that neigh¬ 
bouring institutions, by dividing the travelling ex¬ 
penses of lecturers among them, may diminish the cost 
of each course of lectures ; that one set of apparatus, 
or collection of models or specimens of natural 
history, or even one set of books, may serve for 
many institutions ; and that local collections and 


duplicates from libraries and museums, may be 
interchanged all over the country 5 *. 

By the issue of an annual report, correspondence 
and the interchange of suggestions, it was hoped to 
make the experience of one institution serve as a 
guide to others, and by collecting information to be 
able to issue an annual summary on the progress 
of adult education in Great Britain. 

To further these objects, the Society called a meet¬ 
ing of representatives of institutions in London and 
neighbourhood which was attended by about forty, 
when a committee of delegates was appointed. 

The Society for the Diffusion of Useful Knowledge 
existed from 1827 until 1840. It published a series 
of cheap books on science, history and literature, and 
also the Penny Cyclopaedia, 


UNIVERSITY EVENTS 

Edinburgh.— At the graduation ceremonial on 
July 19 the honorary degree of doctor of laws was 
conferred on Dr. F. H. A. Marshall, fellow and dean 
of Christ’s College, Cambridge, and reader in agri¬ 
cultural physiology in the University of Cambridge. 
On the previous day. Dr. Marshall declared open in 
the Edinburgh University Settlement the Wilkie 
Memorial Library, which has been established in 
recognition of the great interest which the late Sir 
David Wilkie and Lady Wilkie took in the work of 
Settlement. 

Deeds. —Dr. E. C. Stoner, reader in physics, has 
been elected to the recently instituted chair in 
theoretical physics. 

The following appointments have also been made : 
Dr. N. H. Chamberlain to be lecturer in textile chemis¬ 
try ; Arthur Johnson to be assistant lecturer in weaving 
mechanism; Dr. C. S. Whewell to be assistant 
lecturer in finishing and research assistant in the 
Textile Department; J. W. Roderick and W. A. 
Linning to be lecturers in engineering ; J. F. Gaunt 
to be research assistant in dyeing ; Dr. J. Stubbs to 
be temporary research assistant (for bracken investi¬ 
gation) in the Agricultural Department. 

Prof. F. A. E. Crew, director of the Institute of 
Animal Genetics, Edinburgh, has been invited to 
deliver the Clive Behrens Lectures in the Agricultural 
Department during the two years 1939—1941. 

London. —W. G. Barnard has been appointed, as 
from October I, 1939, to the University chair of 
pathology tenable at St. Thomas*© Hospital Medical 
School. Since 1931 he has been consultant histologist 
to the London County Council and pathologist-in- 
oharge of the London County Council Central Histo¬ 
logical Laboratory, Archway Hospital. 

The title of reader in medicine in the University 
has been conferred on Dr. E. F. Soowen in respect of 
the post held by him at St. Bartholomew’s Hospital 
Medical College. 

The degree of D.Sc. have been conferred on the 
following: Miss Daphne Atkins (Bedford College), 
Miss M. C. Brough (University College), Dr. W. H. 
Linnell, University reader at the College of the 
Pharmaceutical Society, and J. A. B. Smith (Imperial 
College of Science and Technology). 

R. M, Colder has been re-appointed to the Graham 
scholarship in pathology for a further period of one 
year from November 1, 1939. 
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• APPOINTMENTS VACANT 

Applications ore invited for the following appointments, on or 
"before the dates mentioned: 

Principal Technical Officer and & Senior Technical Officer 
at Air Ministry Headquarters—Under-Secretary of State, Air Ministry 
(S2A/B8019), Berkeley Square House, W.l (August 4). 

Chief Assistant Engineers—C lerk of the County Council, County 
Buildings, Stafford (August 5). 

Assistants Grade HI—Chief Superintendent, Royal Aircraft 
Establishment, South Faraborougb, Hants, (quoting A340.0) (August 

Technical Officer —Chief Superintendent, Royal Aircraft Estab¬ 
lishment, South Famborough, Hants (quoting A399.0) (August 12). 

Assistant Lecturer in Botany (Grade HI)—Registrar,University, 
Liverpool (August 15). 

Lecturer in Anatomy —Secretary to the University, Aberdeen 
(August IS). 

Physical Chemist —Director of Research. Research Association of 
British Flour-Millers, Old London Road, St. Albans (August 19). 

Lecturer IN Biology —Secretary, Royal (Dick) Veterinary College, 
SmnmerhalL, Edinburgh 9 (August 20). 

Waterworks Engineer —Town Clerk, Town Hall, Bradford 
(August 28). 

Lectures in Electrical Engineering —Secretary, University, 
Edmund Street, Birmingham 3 (August 30). 

Demonstrator in Physiology— Registrar, University, Liverpool 
(September 1). 

Lecturer and Studio-Instructor (Ungraded) in Architecture — 
Registrar, University, Liverpool (September 18). 

Head of the Physiology department— Secretary, Rowett 
Research Institute, Bucksburn, Aberdeenshire (September SO). 
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DEMOCRACY AND LEADERSHIP 


I N a volume entitled “Recovery: the Second 
Effort”, Sir Arthur Salter outlined a scientific 
programme of recovery conspicuous for its vision 
and sense of values. He has now produced an 
equally comprehensive review* of the international 
situation to-day, which outlines an equally scien¬ 
tific programme for retrieving security, no longer 
in the field of economics but in that of power 
politics. Beyond this, however, Sir Arthur has 
given us not only a frank and realistic picture of 
the grave dangers whioh confront democracy and 
all that it stands for to-day, not merely a challenge, 
but also a vision of hope. Through all the dangers 
which now confront democracy, he sees its innate 
strength. Its weakness can still be repaired in time 
if wo but bring to the service of its virtues bred 
and nursed to the pursuit of peace, tho sterner 
virtues of fortitude, energy, the will to aot together, 
the free acceptance of disciplino and sacrifice. 
Faults of organization and leadership can be made 
good if recognized, and the book is to be welcomed 
even if only for this reminder that with courage 
^ahd*vision, the recognition of danger and not the 
refusal to see it, we can yot~eKffimate the sources 
of weaknesses in the free democracies. 
^-Sfr“Arthur opens with a trenohant analysis of 
the chief material and political factors involved 
in the present position, and sots in clear relief the 
dangers confronting the democracies and the 
factors likely to precipitate conflict or avert it. 
Scientific workers, no less than the general reader, 
should weloome this sane and oonoise review of the 

r 

, situation. 

The second part of the book consists of a brief 
review of the events and ideas which have been 
responsible for the failure to achieve collective 

* Security * Oative Btrieve It ? By Sir Arthur Salter. Bp xv+890. 
(London : Macmillan and Oo., Ltd., 1089.) 8s. dd, net. 


security in the last two decades through the League 
of Nations. In this review, emphasis is laid in the 
transformation of the character of the League from 
the start, through the abstention of the United 
States and later defections with their consequences. 

Sir Arthur Salter urges the undesirability as well 
as uselessness of attempting amendment of the 
League Covenant at present. The main task in 
respect of tho League is to keep its organization 
active and efficient by developing the useful work 
which it can oontinue on social, eoonomio and 
financial and labour questions. This pertinent 
reminder of the valuable work which is still being 
done in a number of technical and scientific fields 
should not be lost on scientific workers. We must 
have regard both to the practical and to the ideal. 
Tho ultimate goal must be cither the restoration 
of the League, or the construction of some other 
form of collective system, including the revision 
of treaties by collective negotiation. Until we 
achieve this, peace must be at best precarious. 

The third part of the book, entitled “National 
Strength”, which is the longest of the five, deals 
with the various factors in the domestic situation. 
It contains most of the detailed criticism which 
Sir Arthur allows himself and reveals to the full 
the author’s rich administrative experience and 
capacity. It is this section, with its highly, 
stimulating and suggestive remarks regarding 
leadership, that scientific workers should find of 
special interest. In the fourth part, Sir Arthur 
outlines his views on present policy to lay the 
foundation of a new peace. He sets forth pro 
posals for the basis of the discussion of a genera 
settlement with Germany when conditions malp 
the reasonable discussion of such a settlemeu 
practicable as an example of what might b 
possible with the other Axis powers also, while h 
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the fifth part of the book he discusses the strength 
and weaknesses of the democracies and totalitarian 
systems, and s umm arizes the policy and action 
required in defence of democracies. 

The policy outlined by Sir Arthur has every 
claim to be described as a scientific policy and as 
such merits the attention and support of all 
scientific workers. He reiterates, for example, the 
ease for a Ministry of Supply as a first step in the 
reorganization needed to enable industry to meet 
the vast demands of the war services, and the 
arguments in support of the case with which he has 
long been associated are marshalled with force and 
lucidity. Here again he is on ground that is already 
co mm on with many scientific workers, and this 
chapter on industrial mobilization deserves their 
close attention. 

Beyond such particular questions, this part of 
the hook raises the fundamental questions of 
leadership in a democracy. By what is implied, 
as much as by what is said, Sir Arthur Salter 
indicates the limitations and defects of leadership 
in Great Britain in the last decade or more, the 
lack of vision, the failure not merely to foresee 
dangers but even to recognize their existence. 
Once again he directs attention to the dangers of 
professional departmentalism and to the obstacles 
it opposes to vigorous and effective action in any 
new field. Not only in regard to the storage of 
food and air raid precautions, but also in such 
matters as the location of industry, Sir Arthur 
Salter is seriously disturbed at evidence of failure 
on the part of the Government to realize what is 
involved, and the charge of executive incompetence 
which he presses home is the more impressive 
through its sober restraint 

Inevitably such criticism raises the whole ques¬ 
tion of the selection of executive ministers m a 
democracy in times of such stress. Far closer 
co-operation between the Government service and 
the public is required if the economic adaptation 
necessitated in modem warfare is to be achieved 
and quick and vigorous action facilitated both by 
the Government and by industry. 

To this end several specific proposals are made. 
The personnel of the Civil Service should at once 
be reinforced; Set the top with the leading men 
in science and industry, and throughout its ranks 
with young men of energy and constructive 
ability, some qf whom would be specialists and 
ofee^s* white without specialized experience, should 
fcAwk a^ijtrajhed and adaptable intelligence. In 
left iHasfsr, Sbr Arthur suggests that 


competent men of energy and constructive ability 
and useful specialized knowledge in finance and 
other business houses could be associated at once 
with appropriate departments on a part-time 
basis. Stress is also laid on the opportunity for 
private initiative and, in particular, it is suggested 
that scientific men, without waiting to be consulted 
on particular questions, should take the initiative 
themselves by reviewing in turn the obvious 
problems in which scientific knowledge is not as 
yet fully utilized. a. 

In regard to the executive, Sir Arthur suggestsaT 
small inner Cabinet of Ministers, relieved of depart¬ 
mental duties, of suitable personal qualities to 
conceive and elaborate a general policy and 
furnished with an adequate and appropriate 
organization Stressing the impoitance of national 
unity, he would broaden the basis of the National 
Government and suggests the appointment by 
Parliament of a Committee of Foreign Policy and 
Defence, consisting of twenty or thirty of the most 
trusted members of all important parties or groups. 

This critioism, which rarely fails to be con¬ 
structive, is essentially a most stimulating and 
suggestive essay on leadership in democracy in 
which, for all its failings, Sir Arthur is a convinced 
believer. Inadequate preparations are not duo to 
inherent defects in our parliamentary systotn 
Some of tho conditions which militate against the 
selection of requisite administrators and executives 
of ability are clearly indicated by Sir Arthur, but 
his essay should at least stimulate much funda¬ 
mental and constructive thinking about the selec¬ 
tion and training of leaders for the highest positions 
both in industry and in the State Scientific 
workers, no less than other members of the com¬ 
munity, may well be grateful that Sir Arthur has^ 
lent the weight of his unrivalled experience ab ah* 
administrator to the exposition of the dangers and’ 
possibilities of the present situation The realiza¬ 
tion of the menace, no less than the messago of 
hope which breathes through the pages of this 
book, may well assist in overcoming the obstacles 
to the more centralized direction and coherent 
planning of all our effort and stimulate the accept¬ 
ance of the essential discipline and sacrifice. Nor 
should this constructive and inspiring book fail 
also to stimulate fundamental thought on the 
evolution of modifications in our democratic 
institutions, which will enable them to meet the 
strain more effectively and to throw up the leaders 
required, while preserving unimpaired the great 
traditions which are theirs and theirs alone. 
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REGIOMONTANUS AND KEPLER 


(1) Leberx und Wirken des Johannes Muller 
von Konisberg genannt Regiomontanus 

Von Ernst Ziirncr. (Schriffcenreihe zur bayerischen 
Landesgesohichte, herausgegcben von der Kom- 
mission fur bayerischo Landesgesohichte bei der 
Bayerischen Akademie der Wissenschafton, Band 
J&l.) Pp. xiii+294+46 plates. (Miinchon : C H. 
Bock’sche Verlagsbuchhandlung, 1938 ) 

( 2 ) Johannes Kepler Gesammelte Werke 

Herausgegeben im Auffcrag dor Deutschen Fors- 
chungsgemeinschaft und der Bayerischen Akademie 
der Wissenschaften. Band 1 : Mysterium Cos- 
mographioum. Do Stella Nova. Herausgegeben 
von Max Caspar. Pp. xv+493. (Miinchen : C. H. 
Beck’scho Verlagsbuchhandlung, 1938.) 12 gold 

marks. 

F OB those who date the beginning of modern 
astronomy from Tycho Brahe, and confine 
their interest to the subsequent period, there is 
good excuse. Yet there were great men before 
that time, who gave themselves to the task of 
dissipating the intellectual mists of the Middle Ages. 
As Copernicus is accepted as an impressive figure 
of the earlier sixteenth century, so Regiomontanus 
is an outstanding figure in the fifteenth. For 
various reasons it seems particularly difficult to 
arrive at a just estimate of the importance of 
Regiomontanus, and therefore a scholarly mono¬ 
graph on his life and work has great value and 
interest, 

(1) Johann Muller was born in the year 1436 
at Kdnigsberg in Franconia, or in the neighbour¬ 
hood. His surname conveys the family occupation, 
which was actually followed by his father, but it is 
hf the name Regiomontanus jderiyed from his 
birthplace that he hasJ^eeuthe^universally known. 
Before^h^ceoffied the age of twelve, it is said, he 
^entSfedTSie University of Leipzig. That this was no 
ordinary instance of precooity was quickly shown. 
In 1448 Gutenberg produced the first printed 
calendar, giving places of the planets. For the 
same year there still exists a latin MS in the childish 
hand of Regiomontanus, which gives the positions 
of the planets at closer intervals and, as comparison 
with modern tables has shown, more accurately. 
Whatever other suggestion may he found to explain 
away this evidence that the ephemeris is the unaided 
work of a boy of twelve, it is shown here that no 
member of the University staff was capable of using 
the cumbrous astronomioal tables available at that 
time. Leipzig was no place for a young astrono¬ 
mical genius, and so in 1450, still before he was 


fourteen years of age, Regiomontanus migrated to 
Vienna. 

The choice of this University (founded in 1365) 
was a good one. It had a tradition in mathematical 
studios, and J. von Gmunden had established what 
was for that time a respectable school of astronomy^ 
Ho himself had died in 1442, but other teachers were 
not wanting. At an early date Regiomontanus 
attached himself to Georg Peuerbach, his senior by 
thirteen years, who became qualified to lecture in 
the University only some time later. Another 
lactor coinciding with the arrival of the young 
student and of no little importance for him was 
the introduction of humanism under the influence 
of Aeneas Silvius Piccolomini (afterwards Pope 
Pius II). Thus as a student Regiomontanus 
enjoyed excellent opportunities both in mathe¬ 
matical and classical subjects. The granting of his 
master’s degree was delayed until his majority, 
and thereafter he lectured in the University, it 
might be on Euclid or it might be on Vergil. 
Throughout he enjoyed the position of favourite 
pupil and assistant to Peuerbach. 

Little or no light is thrown here on the nature 
of his financial resources. The omission is easily 
understood, but it is to he regretted. Presumably 
he was self-supporting from necessity, and his 
sources of income were his horoscopes, such as 
those compiled for Leonora of Portugal on her 
marriage and for the future Emperor Maximilian I, 
hor son, and a series of year-books. The second of 
these horoscopes is here reproduced among a 
number of interesting plates. The year-books 
contain astrological data then in great demand, not 
least among physicians for the practice of their 
calling. It would appear that the astrological 
rules were fixed and recognized. All that remained 
to be done was to supply the astronomical pre¬ 
dictions according to the scientific skill of the 
computer. In his department Regiomontanus 
enjoyod a not undeserved reputation from early 
youth. 

It is but fair to recognize that the crass super¬ 
stition of the age provided a valuable incentive to 
true astronomical research. It became plain that 
the planetary tables, either the Alfonsine Tables, 
now two centuries old, or derivatives from them, 
like Biancbini’s, were extremely defective- To 
Peuerbach and his pupil the errors presented a 
scientific problem. As the tables were based on 
Ptolemy, the line of advance in the first instance 
was to go back to the Almagest in order to under¬ 
stand clearly what his theory was* The outcome 
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was the Epitome, a work ■which Peuerbach did not 
live to finish. 

Now comes on the scene the Greek cardinal 
Bessarion, who arrived in Vienna as papal legate 
in 1460. In the following year he persuaded 
Peuerbach to return to Rome with him, accepting 
the condition that the pupil should go too. On the 
eve of setting out, Peuerbach died, and Regiomon¬ 
tanus went with the cardinal alone. With his 
cultured patron he spent the next four, or possibly 
six, years, living in Rome or visiting other cities 
like Venice, where he discovered a unique manu¬ 
script of Diophantus. The collecting or copying of 
manuscripts was part of his task. But his first 
great work in Italy was the completion of the 
Epitome Ahnagesti begun by Peuerbach. This is 
a version of Ptolemy simplified by the mathema¬ 
tical form introduced by the Arabians and incor¬ 
porating some of their main results in astronomy. 
Its great importance lies in the fact that this 
version came later into the hands of Copernicus 
and Kepler, and its critical comments had un¬ 
doubted influence. The second great work, also 
written in Rome, is that on trigonometry, spherical 
and plane. This belongs to the history of mathe¬ 
matics. It may be difficult to distinguish the parts 
that are truly original, but on questions of plagiar¬ 
ism the only safe course seems to be to assume that 
Regiomontanus knew all that was to be known 
from his predecessors, for he was a remarkably 
learned man, and to remember that he was 
writing a text-book, not a history of the 
subject. 

The years 1467-71 were spent in Hungary. 
Here superstition was rife, and both Vitez, the 
immediate patron of Regiomontanus, and the king, 
Mathias Corvinus, had complete faith in astrology. 
But the man of science, for he must have been 
truly that, remained unperturbed. On the reason¬ 
able plea that the required calculations were 
highly laborious in the absence of suitable mathe¬ 
matical tables, he produced extensive tables of the 
sine and tangent. Then for the necessary observa¬ 
tions he collected for the king the finest instruments 
to be procured—dials, astrolabes and cross-staffs. 
For the most part these have been dispersed and 
lost, though not a2L His own observations, so far 
as they have been preserved, were few, but others 
may not have survived. 

So far as can be seen, the scientific outlook of 
Regiomontanus was always thoroughly sound. 
The Ptolemaic system must be understood, but he 
had loss illusion about its nature than anyone, 
except perhaps Ptolemy himself. It was merely a 
means of calculation, and far from satisfactory at 
that. The lunar theory, which gave a palpably 
impossible range to the apparent semi-diameter of 
the moon, was enough to show it. But before any 


real advance could be made in the theory, it was 
necessary to recognize that the ancient observations 
were thoroughly inaccurate and the science must 
be reconstructed on a foundation of modern 
observations. All this Regiomontanus saw and 
stated as clearly as Tycho could have done. 
Therefore, when in 1471 he saw troublo brewing 
between his archiepiscopal patron and the king, 
he persuaded Mathias to allow him to establish 
an observatory and settled in Nuremberg with that 
object in view. 

But once there, his activities took a completely 
different turn. He set up a printing press and 
immediately embarked on a most ambitious scheme 
of publication. The actual output amounted to 
no more than nine works, almost exactly con¬ 
temporaneous with Caxton’s earliest undertakings, 
but the details of the whole plan were announced 
in a catalogue here described. Moreover, some of 
these works presented all the difficulties of mathe¬ 
matical printing, with figures reproduced in the 
form of wood-cuts. On the technical side of this 
achievement it will be recalled that a generation 
later Durer was at work on the same spot. But 
the duty of making observations was not neglootod. 
Regiomontanus collected and installed the neces¬ 
sary instruments, made observations himself and, 
not least, trained his successor Bernhard Walther 
to continue this side of his work. Walther 
observed assiduously between 1475 and the year 
of his death, 1504, and his results, though published 
later without the care and completeness they 
deserved, are the most important in the long 
interval between the Greeks and Tycho Brahe. 

But the man who had started this new epoch 
had vanished from the scene. He may have been 
su mm oned to Rome to advise on a revision of the 
calendar. In 1475 he left Nuremberg and tho 
following summer died in Rome, perhaps a victim 
of the plague then prevalent in the city. A 
tradition that he died by poison cannot be traced 
farther back than 1512* and though it wets trans¬ 
mitted by Rheinhold, it is here disersfiited. Indeed 
nothing is known of this last year 
printing press came to an abrupt end, and the 
great plans of its founder with it. As much of his 
work, like the instruments he assembled, has been 
scattered and lost, it is unusually difficult to assess 
the scientific importance of Regiomontanus. But 
this is a point to which there will be occasion to 
return later. 

(2) The first volume of the new edition of 
Kepler’s works has now appeared, following th% 
third, which contained the Astronomia Nova and 
was published at the end of 1937. Naturally it is 
in the same form as the volume already noticed in 
the course of last year (Nature, 141 , 666 ; 1938), 
and it reaohes the same high standard in its 
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presentation. The Latin text of two of Kepler’s 
oarliost works is followed by an illuminating 
editorial commentary in Gorman. 

All that Kepler wrote must bo considered valu¬ 
able as a revelation of his personality and trend of 
thought, But the “Mystcrium Cosmographicum” 
(1590), a short work, is scarcely, taken by itself, an 
attractive ono. It has two merits The Coper- 
mean system is adjusted to a more truly heliocentric 
form Also the basic conjecturo, absurd as it is, 
is subjected to the tost of careful calculations But 
-bfere at the outset of his career Kepler reveals 
himself as a complete scientific mystic. A copy 
was sent to Galileo, who returned a polite but 
perfunctory acknowledgment. After that ho was 
not to be drawn into further correspondence on the 
subjeot; and little wonder, for Galileo was 
anything but a mystic. Perhaps this example may 
suggest a reason why Kepler’s greater work failed 
to find recognition among tho next generation. 
Like Galileo, others may have been alienated by 
the mystical element and may have failed to probe 
and find the real treasure. 

Tho second work contained in this volume is 
known by tho short title “De Stella Nova” (1606). 
The star is Nova Ophiuchi (1604), and Kopler was 
naturally the more interested in it because he had 
recently assisted Tycho Brahe in editing his 
observations of Nova Cassiopoiao (1572). The 
appearance also was the more remarkable because 
it occurred near a conjunction of Jupitor, Saturn 
and Mars. Another strange and previously 
unknown star had been discovered in 1600, and 
Kopler included an account of it as a new star; 
it is the variable P. Cygni, not now accepted as a 
nova. 

To an ounce of soionco in this work there 


is an intolerable deal of sack. Writing with an eye 
on his public, Kepler must give his views on the 


astrological significance of tho triple conjunction 
eharaoteidstic verbosity. No sooner has he 
i \TXfrh One school of superstitious 
PPJP^^Hnnis mysticism leads him back into 
-'Cqual extravagances. Of greater interest are his 


views on tho nature of the stars. But his notions 


of sidereal astronomy were always completely 
antiquated. The ideas of Giordano Bruno filled 
him with horror (“nesoio quid horroris”) at the 
mere thought. Yet they had probably been picked 
up during a visit to England twenty years before. 
The essential part can be traced to Thomas 
Bigges’s work, a“Perfit Description of the Ccelestiall 
Orbes” (1576). The immensity of stellar space, from 
which Kepler reooiled, had been accepted as 
obvious by Copernicus. 

It is now possible to return to Begiomontanus. 
When M&stlin undertook to produce the “Mystcrium 
Cosmographicum” for Kepler, it seemed to him that 


some introduction to the ideas of the Copernic&n 
system was wanted by the uninitiated. He had the 
happy thought to add to Kepler’s work (1596) the 
“Narratio Prima” (1540) of Rheticus This tract is 
once again reprinted, and it is a most important 
document, for in the circumstances in which it was 
written (as an open letter addressed to J. Schoner) 
it must have had the approval, if not the positive 
inspiration, of Copernicus The reference to 
Aristarohus, never made by Copernicus himself, is 
to be found hero. The tradition was familiar to all 
about that time. Regiomontanus had marked 
“Aristarchus samius” in the margin of his copy of 
Archimedes, showing what was in his mind. 
Robert Recorde recognized the ancient source 
immediately. It would have been strange if the 
tradition, which was a perfectly explicit one, had 
not had its full effect on Copernicus. 

Thoro are also references to Regiomontanus, 
chiefly to the Epitome. But the passage which 
bears on his greatness runs thus : 

Principio autem statuas velim doctissime D. 
Sclionere, hunc Virum, cujus nunc opera utor, in 
omni doetrinarum genere, et astronomic peritia 
Regiomontano non esse minorem *, libentius autem 
eum cum Ptolemmo confero, non quod minorem 
Regiomontanum Ptolemaeo aestimem, sed quia 
hanc felicitatem cum Ptolemaeo Pracceptor meus 
[Copernicus] commuuem habet, ut institutam 
astronomic emendationem, divina adjuvant© 
dementia, absoluoret, oum Regiomontanus (heu 
orudelia Fata) ante columnar suas positas e Vita 
migrant. 

The marginal note “Regiomontanus Romae 
veneno oxtinotus est An. 1476, 8. Julii, aetatis 
anno 40. vix completo” was supplied by Mastlin, 
and of course adds no weight to the earlier report 
of Rheinhold. 

The judgment of Rheticus is valuable in itself, 
because he was a sensible man, with access to 
material and verbal traditions no longer available, 
and there is no reason to suspect hero-worship in 
this case. But more than this, it must have been 
endorsed by Copernicus himself, for otherwise 
there can have been no reason for introducing the 
name of Regiomontanus at all. This tribute is not 
to be lightly dismissed like some of the undis- 
criminating eulogy which has had % prejudicial 
effect on his reputation in later times 

The subjeot of Regiomontanus has been dealt 
with at some length in this review because in his 
“Planetary Systems”, generally a trustworthy 
work, Dreyer has done far less than justice to tbu 
very remarkable man. Had he been spared 
another thirty years of active fife, what might hjj 
not have accomplished ? Heu orudelia F&tp* * 

H. G, YbWm 
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PLANT PHYLOGENY 


Textbook of Paleobotany 

By William C. Darrah. (Century Biological Series.) 
Pp. xii-f441. (New York and London: D. 
Appleton-Century Co., Inc., 1939.) 25s. net, 

HE publication of a short but comprehensive 
text-book of palseobotany in English is a 
noteworthy event, for great progress has been 
made during the last forty years in our knowledge 
of fossil plants, and the discoveries of the latter 
half of this period must eventually revolutionize 
many widely accepted views on evolutionary 
morphology. The author, who is a member of the 
staff of Harvard, has all the enthusiasm of youth, 
and has produced a book which covers a very wide 
field of study. The subject is treated mainly from 
a phylogenetic point of view, the historical evidence 
relating to each of the main groups of plants being 
considered. A few chapters are devoted to a review 
of the floras of the great geological epochs and to 
more general topics. Each chapter is accompanied 
by a bibliography of the more important papers, 
mainly from recent publications. There is a large 
number of illustrations which add to the interest 
and value of the book. Many of them are repro¬ 
ductions of photographs of actual specimens, 
though these vary in quality. 

The reviewer feels considerable regret that he is 
unable to give an unqualified recommendation of 
this volume. It will certainly interest many who 
wish to know of the progress of palseobotany, and 
the descriptions of recent discoveries in the 
Devonian rocks will be useful to teachers. But the 
author of a scientific text-book has grave responsi¬ 
bilities, His work will provide the foundations 
upon which the knowledge of many students is to 
rest; it will largely determine their outlook on 
the subject. A text-book should be unimpeachable 
on matters of fact and should be a pattern in 
logical reasoning. The boundary line between 
objective observation and inferences drawn from 
the observations should be clearly discernible, so 
that the reader may be prepared for the changes 
in the interpretation of the facts which must come 
with new discoveries in every healthy branch of 
science. 

From this point of view, the present work is 
disappointing. The author gives too little space 
to straight description of structures and too much 
to considerations of phyletio morphology. The 
brief mention of many of the well-known Upper 
Palaeozoic and Mesozoic plants, sometime© little 
more than a catalogue of names, will scarcely allow 
the student to visualize their structure, and con¬ 
sequently the author’s interpretation of their 


morphological significance must be accepted with¬ 
out question. But this interpretation may be quite 
speculative, or depend on the definition given to 
terms which are not explained. Even though a 
particular interpretation has been widely accepted 
and may be generally held at the present time, it 
does not follow that it is really true. 

We may take as an example a reference to the 
Cycadales with which almost every botanist would 
agree. The author states that the ovules of these 
plants are borne laterally upon the sporophylls. 
“The Cycad ‘carpel’ is typically foliar and is a 
convincing example of the PhyUospermic type.” 
But in spite of the universal repetition of this view, 
it cannot be said that it is based on any unquestion¬ 
able evidence derived from either fossil or modern 
forms ; until such evidence is provided, the view 
is just a piece of morphological dogma. It would 
be far better for the student and for the progress 
of the science to refrain from describing the seed- 
bearing organs of the cycads as ‘carpels’ and the 
pollen-bearing organs of the Bennettitales as 
‘stamens’, even although these terms are placed 
in inverted commas. 

One of the many difficulties which confront the 
student of fossil plants is the nomenclature used, 
and it ^regrettable that the author did not give 
some indication of the international rules of pala k o- 
hotanical nomenclature and classification. It may 
be mentioned that he has followed those rules in 
employing the new generic name ‘Horneophyton’ 
Barghom and Darrah for the plant previously 
known as Hornea Lignieri Kidston and Lang. This 
will in future be the valid name for this important 
Devonian fossil, since it has been found that the 
name ‘Hornea’ was preoccupied. 

Unfortunately, a considerable number pf pprhrs 
have got into the text and Shore v6ry 

questionable statements. is 

described as having the structure which Scott/rfa^ 
his limited material, ascribed to it. In the biblio¬ 
graphy, however, papers by Leolercq are cited and 
this work, carried out by means of serial sections, 
showed that the cone had a very different structure. 
In view of the far-reaching hypotheses that have 
been founded on the supposition that cones actu¬ 
ally existed having the structure described by 
Scott, it is surprising that the important work of 
Leclereq was not, mentioned in the text. 

In the ohapter on the origin of the angiospenns, 
Darrah favours the view that the flowering plants 
originated from Cycadeoid-like ancestors. He says, 
“the modifications which would be required to 
transform the Gycadeoid flower into that of the 
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later flowering plants are simple ones”. But, 
unfortunately, he stops there and does not explain 
what these simple modifications would be, or what 
evidence ho has to show that they have actually 
occurred. Much of what he says about the 
Caytoniales appears to be based on a misappre¬ 
hension. He speaks of Thomas finding the greatest 
difficulty in demonstrating how the Caytoniales 
could be the ancestors of the flowering plants, and 
this, like statements of other recent authors, appears 
to suggest that the writer of this review advocates 
th6 derivation of the flowering plants from the 
Caytoniales, although he has repudiated it in four 
different publications since it was ascribed to him. 
As this misapprehension is finding its way into 
current teaching, attention must be directed to 
the statement made in 1930 (paper read at the 
Fifth International Botanical Congress 1930; 


Annals of Botany , 45, 670 ; 1931) and since main¬ 
tained as a worldng hypothesis Thomas wrote: 
“The flowering plants are considered to be derived 
from one or more groups of pteridosperms inter¬ 
mediate between those which gave rise to the 
Bennettitales and Caytoniales”. 

Of course, it is far easier to criticize a book of 
this character than to write one, and the ungracious 
remarks that have just been made refer mainly 
to the volume as a manual for students. Plant 
morphologists and those engaged in the study of 
systematic botany will find information and 
interest in this work as giving a modem view 
of the fossil evidence for plant evolution. It 
shows how much more we need to know and 
how wide is the gap still to be bridged between 
the lower and the higher groups of the vascular 
plants H. Hamshaw Thomas. 


THE SCIENCE OF COLOUR 


Colour in Theory and Practice 
Vol. 1. General Theory. By H. D. Murray and 
Dr. D, A. Spencer. Pp. xvi+ 176+ 3 pi. (London : 
Chapman and Hall, Ltd., 1939.) 25s. net. 

ATIJRAL colour phenomena have been to a 
large extent accepted, rather than investi¬ 
gated, until fairly recent times, but our knowledge 
of what the dictionaries call c chromatics’ is now 
growing rapidly, and the word may soon loso its 
unfamiliar and faintly ambiguous savour. Such 
commercial activities as colour photography and 
an ever-expanding dye industry are largely 
responsible for the increasing colour-consciousness 
of to-day, and the chief stimulus to the study of 
colour comes from technical, rather than academic 
^scientific, sources. The authors of “Colour in 
Theory and Practice” have travelled from the 
particular field jdU -colour reproduction to the 
general consideration of colour. 

„ But although the present volume is primarily 
intended as a preliminary to a survey of the 
applied aspects of colour, it is none the less wel¬ 
come for its own sake, as a presentation of the 
basic faots and theories concerning the visible 
spectrum and its relationships with matter and 
mind. The authors waste no space on a historical 
approach to the subject, but begin with a brief 
t r6sum6 of present views as to the origin and nature 
of light, and from this pass on to an account of 
the ways in which a coloured or “unbalanced” 
visible radiation may be produced. The next 
short ohaptor, concerning the chemistry of colour, 
might well have been combined with the review 
of coloured substances which concludes the book. 


The consideration of the possible transformations 
of absorbed light energy would then follow on with 
uninterrupted continuity of theme. Similarly, the 
reviewer would have been inclined to put the 
relatively long chapter on practical light sources 
(if included in this volume of general theory at 
all), and the notes on light filters, before, rather 
than after, the account of spectrometers and 
spectrophotometers, and follow the latter directly 
with the important discussion of colour measure¬ 
ment and specification. 

With the exception of this chapter ("The 
Measurement of Colour”) the text is not too 
technical to be intelligible to the layman, and 
much of it, including the descriptions of the human 
eye, colour vision and its physiology, and the all 
too brief notes on colour in Nature, is very 
pleasantly readable. The authors are careful in 
their use of terms, and rightly at pains to stress 
the distinctions between objective and subjective 
concepts. The diagrams are helpful, although 
some indication in the graphs of the colours cor¬ 
responding to various wave-lengths would be a 
convenience to non-physicists less familiar with 
the angstrom unit. 

References to publications are scattered through¬ 
out the pages. The value of the work as a much- 
needed introduction to colour science would have 
been greatly augmented by a bibliography. 

The hook is handsomely produced, with excellent 
illustrations, including seven pages in colour to 
hearten the general reader into overcoming to 
fear of mathematical symbols; but its pdpe is 
regrettably high. Sampsoh CuAy, i 
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THE LIVING BODY 


A Text in Human Physiology 
By Prof. Charles Herbert Best and Prof. Norman 
Burke Taylor. Pp. xxii-f-563-1-15 plates. (London; 
Chapman and Hall, Ltd., 1939.) 18s. net. 

TITLE such as “The Living Body” raises the 
hope that this is no ordinary text-book of 
physiology for medical students designed for a 
group of readers who have already passed their 
first medical examination and are now studying 
not only physiology but also anatomy and bio¬ 
chemistry, on each of which they read special 
books. “The living Body” suggests, and accord¬ 
ing to the authors’ preface rightly so, an elemen¬ 
tary account of how our bodies work, which 
includes everything, anatomy, histology, bio¬ 
chemistry, as well as the topics commonly included 
in the narrower sense of medical physiology. Only 
the most elementary knowledge of physics and 
ohemistry is presupposed, and such a hook might 
well he designed for the intelligent layman who 
remembers a little of the science he did at school, 
for nurses, and for others who are not concerned 
with more specialized aspects of the subject. 

There may be some truth in the saying that our 
generation which reads avidly of the advances 
in physios and even biology has no interest in 
physiology because concern with one’s body is not 
quite healthy or not quite proper. Yet many, not 
only the unhealthy or improper but also those who 
are healthy enough not to bother about being 
thought so, and those who are specifically interested 
in subjects such as the nutrition of the people and 
athletics, have been asking for a book which will 
tell them about the spectacular discoveries in 
physiology and their application to medicine 
which have featured in the news of the last few 
decades. To make these discoveries intelligible 
£ tod interesting they must he accompanied by a 
general account of the happenings in the body. 
If such a demand exists, it is certain that it has 
not been adequately met by physiologists, who 
have become increasingly preoccupied with the 
rapid advances in their own special branches of 
the subject. Occasional works of genius re-fashion 
the shape of the subject on a wider scale, for 
example, Bayliss’s “Principles of General Physi- 
ology” or BarorofPs features in the Architecture 
of Physiology”, but these are addressed to readers 
who are living with the material of physiology. 
For the non-specialist reader some similar creative 
effort is needed to break away from the presenta¬ 
tion of the subject which has become traditional 
in connection with the medical cromcutam^ to 
reorientate the study of the body around certain 


themes of immediate social urgency such as nutri¬ 
tion and muscular exercise, and to muster appro¬ 
priately new selections of our physiological know¬ 
ledge, much of it recently acquired, which might 
catch the imagination of the reader as a scientific 
adventure in exploring the functions of the body. 

“The Living Body” scarcely aims so high. It 
professes to be elementary and dogmatic. 
elementary perhaps most noticeably in the sense 
that we regard anything we did in our youth as 
elementary, that is to say it has some t h in g of the 
flavour of the text-book of a generation ago, this 
impression being reinforced by the unusually high 
proportion of old friends one recognizes among the 
illustrations. Many instances of the danger of 
such a method can be found ; for example, Pig. 201 
showing the effect of temperature on the isotonic 
contraction of muscle was in its day a famous 
example of inappropriate apparatus yielding 
results which are misleading to the point of being 
in the opposite direction of those recorded by 
modem instruments. Other figures emphasize 
aspects of the subject whioh have become unfash¬ 
ionable because displaced by the wealth of material 
nearer the heart of physiology; no less than five 
figures, for example, depict water flowing through 
models consisting of rigid tubes, hut the properties 
of the models are not to any extent used to eluci¬ 
date the features of the blood circulation, the 
physical analysis of whioh is now so elaborate that 
the subject—haemodynamics as it was grandilo¬ 
quently called—has almost dropped out of ele¬ 
mentary text-books. 

The degree of dogmatism which is needed to 
make a short account of physiology clear to a 
reader is a hotly disputed subject, and differs t 
according to the aims and tastes of the author. 
Fashion in physiology has on the whole dictated 
sparing use of dogmatism about disputed matters 
when simplicity seems to require it, but has dis-x 
oouraged statements appearing as facts when no 
evidence about the matter exists. As an example 
of the less fashionable view taken by the authors 
on the latter point may be quoted the rather 
unlikely value of 5 mm. given as the pressure in 
Bowman’s capsule in the mamma li gn kidney. 

“’Hie lining Body” is profusely illustrated and 
straightforwardly written and meets the require¬ 
ments of the class of reader, such as nurses and" - 
some dental and agricultural students, who 
requires, as the authors say, “a less scientific and 
more dogmatic method of instruction than that 
customary in more advanced texts,” 

F. R f WraroN* 
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AERONAUTICAL RESEARCH: WIND TUNNELS, 

OLD AND NEW 


G. W. LEWIS, director of aeronautical 
research, National Advisory Committee for 
Aeronautics, U.S.A., delivered the Wilbur Wright 
Memorial Lecture before the Royal Aeronautical 
Society on May 25, taking as his subject “Some 


of 6. Research up to to-day has universally 
confirmed that the assumption of these forms was 
correct to such an extent that it almost appears 
to have been an extension of their original work. 
Since this work was never published, these later 



Fig. l. 

■Reproduction prom: the Wright brothers’ original research 
PROGRAMME (1001). 


Modem Methods of Research in the Problems of 
Plight”, with some personal reminiscences of the 
brothers Orville and Wilbur Wright, and gave 
some hitherto unpublished details of their original 
researches into the problems of flight in 1901. 
Kg. 1 shows profiles and plan, forms of some of 
the aerofoils used by the Wrights in their wind 
tunnel. It can be seen that models 7, 8 and 9 are 
circular arcs with a systematically varied camber, 
and 10, 11 and 12 have a similar camber in a more 
forward location; also the models have a 1-inch 
chord with a 6-inch span, giving an aspect ratio 


day conclusions are an independent testimony to 
their far-sightedness and understanding of the 
basic principles. 

The balances used in the Wrights’ wind tunnel 
were ingeniously contrived in such a way that the 
fundamentally important requirements of obtaining 
readings that could be translated directly into 
effective forces upon a full-scale flying machine 
were given by direct readings, having reduced their 
critical assumptions to one. This was that the 
order of merit of the various shaped aerofoils 
would not be seriously affected by the Reynolds 
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conditions, and an 8-fb 500 miles 
per hour wind tunnel. The most 
recent tunnel, designed in 1937, 
and now being plaoed in opera¬ 
tion, is shown in Fig. 3. This has 
a throat diametex of 19 ft., being 
able to accommodate largo-scale 
models, and works up to speeds 
of 250 miles per hour at pressures 
from sub-atmospheric to several 
atmospheres 

There is a general trend towards 
the use of dynamic models for the y 
investigation of stability and con¬ 
trol problems, based on principles 
adopted originally by the Aero¬ 
nautical Research Committee in 
Great Britain at Famborough. 
Also certain olasses of investiga- 
number of the experiment, although the absolute tions are tending towards methods, developed by 
value of the coefficients would change. An actual Prof. B M. Jones in England and Dryden and 
case is worthy of mention in this respect The Jacobs in the United States, of carrying out funda- 
Wright brothers, combining wind tunnel results mental research and applying the results by valid 
and flight tests on their 1902 glider, found that theoretical methods to the prediction of aircraft 
the unit drag of a square flat plate was equal to characteristics 

the square of the speed, in miles per hour, multiplied The most highly specialized piece of equipment 

by the coefficient 0 *0033. To-day, after consider- yet constructed is the low-turbulence wind tunnel, 
able research directed upon this question, the designed in accordance with Eastman Jacobs 7 
figure generally adopted is 0-00328, a truly suggestions, and completed in the spring of 1938. 
astonishing agreement. Turbulence and velocity fluctuation in the air 

Fig. 2 shows some results from the models stream of wind tunnels have long been a matter 
7, 8 and 9 in Fig. 1, and the familiar shape of the of concern in this work, but a helpful simplification 
lift and drag curves are such that they might is obtained from the generally accepted concept 
well apply to many aerofoil forms in use to-day. that turbulence in the atmosphere is of such a 

Dr. Lewis then devoted the main part of his nature that, in free flight conditions, its effect 

lecture to a description of the recent additions to upon the transition from laminar to turbulent flow 
the U.S.A wind tunnels at Langley Field, the in the boundary layer is negligible. Tests in smoke 
principal research station of the National Advisory tunnels, as well as G. I Taylor’s theoretical work, 
Committee for Aeronautics The general trend of suggested that in low-turbulence conditions the 
improvements has been that of increase of size transition point on an aerofoil might tend to 
to allow the use of larger models, 
higher speed of the air stream to 
keep up with Hie increase of per¬ 
formance of actual aircraft, and 
provision for investigations at 
larger Reynolds numbers by the 
use of compressed air. Principally, 
the recent tunnels have been con¬ 
structed with the definite object 
of solving the problems that arise 
in aeroplane design. The most 
outstanding of these are, the vari¬ 
able density wind tunnel for 
research at high Reynolds num¬ 
bers, the 20-ft. propeller research 
tunnel, the full-scale tunnel, the 
high-speed jet tunnel for aerofoil 
research under propeller operating 
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Fig. 5 . 

The N A.G.A. 5-foot free-flight tunnel m operation. 
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remain in a constant position 
rather than to move forward, as 
it does in turbulent wind t unn els, 
and thus an aerofoil could be de¬ 
signed to take advantage of true 
low-drag laminar boundary layers 
over a major portion of its surface. 

It is claimed that aerofoils so 
designed and tested in the low- 
turbulence wind tunnel are show¬ 
ing spectacular drag reduction, 
which should give valuable in¬ 
creases in speed, range, and 
general efficiency of aircraft. 

Another problem that has been 
giving increasing concern to air¬ 
craft designers is that of the 
dynamic loading upon the struc¬ 
ture due to accelerations con¬ 
sequent upon encountering atmo¬ 
spheric gusts. Increase in size 
and speed of the aeroplane both 
accentuate this problem, and it is becoming 
obviously necessary to establish criteria for design 
against gust loads. The problem has been 
approached from two aspects. An instrument, 
known as the N.A.C.A. V-G recorder, was designed 
and installed in a number of machines, the total 
flying time of which, to date, approximates to 
67,300 aeroplane hours or 10 million miles, under 
as widely varying conditions of topography, 
weather, etc., as possible. The instrument is self- 


recording, needs no attention from the aircraft’s 
crew, and gives a simultaneous recording of 
accelerations and air speeds. Statistical results 
from these instruments suggest a probable maxi¬ 
mum effective gust velocity of about 30 feet per 
second for an aeroplane of the large flying boat 
type. 

Upon this assumption, a ‘gust tunnel’ has boon 
built in which it is possible to determine experi¬ 
mentally the reaction of suitably scaled dynamio 
models. It consists of an expand¬ 
ing rectangular channel discharg¬ 
ing a controlled current of air 
mo* blot is fa an U p Warc i direction, see Fig. 4 . 
A weight-driven catapult launches 
the model into a free glide at 
constant speed, and when it 
enters the air jet it moves accord¬ 
ing to the changing forces imposed 
upon it. These movements arc 
recorded photographically by light 
from small lamps at the nose and 
tail, and from these the move¬ 
ments of the centre of gravity 
and the pitching motion can be 
estimated. An accelerometer in¬ 
side the model is synchronized 
with the photographic mechanism, 
so that the two records can he 
correlated. 

The general problem of stability 
and control in flight is also being 
dealt with in a more precise 
manner than hitherto by means 
of a free-flight wind tunnel 
The body of the tunnel is 5 ft. in 
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Diagram of the gust|tunnbl of the National Advisory Commutes 
for Aeronautics, 
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diameter, provided with a normal fan giving air 
speeds up to 25 ft. per second. It is suspended on 
trunnions so that its inclination can be varied, 
and an operator maintains the inclination and air 
speed in proper co-ordination with the gliding 
characteristics of the model under test. A second 
operator manipulates the controls of the model, 


governed by small electro-magnets inside it? 
body, by a series of switches connected tc 
the model by a fine wire of length sufficienl 
to hang slack and allow the model tc 
perform any manoeuvre unrestricted Fig. £ 
shows this tunnel with a model in free flighl 
inside it. 


PRIESTLEY AND LAVOISIER 


T WO lectures delivered by Sir Philip Hartog 
at University College, London, on May 9 
and 16 dealt with “The Newer Views on Priestley 
and Lavoisier*’, these being given under the scheme 
for advanced lectures of the University of London. 

It was pointed out that the usual estimates of 
Priestley’s work are based on too little acquaint¬ 
ance with his writings, and do not do him sufficient 
justice. The work of Lavoisier is now better 
understood, largely by reason of the publications 
of the late Dr. A. N. Meldrum, and Sir Philip was 
concerned with some aspects of the relations 
between Priestley and Lavoisier. 

Priestley’s early work on electricity is contained 
in his “History of Electricity”, first published in 
1767 and written in a year. This shows him making 
quantitative experiments and putting forward 
hypotheses which Sir Philip Hartog thinks were 
based on what Priestley calls the “bold eccentric 
thoughts of the Queries in the Opticks” of Newton. 
Priestley’s first thoughts on chemistry are also to 
be found in this book, and in it he describes some 
experiments on mephitic air and charcoal, the 
mephitic air being made by passing air over heated 
charcoal. After finding that a candle would not 
burn in air that had passed through a charcoal 
fire, or through the lungs of animals, Priestley 
says: “I was considering what kind of ohange it 
underwent, by passing through the fire, or through 
the lungs, etc.., and whether it was not possible 
to restore it to its original state, by some operation 
or mixture”. This early work provides a key to 
Priestley’s later studies on gases, beginning with 
those published in 1772. 

When Priestley began his work, there were three 
special pitfalls into which an investigator on 
gases could stumble, aa well as the general bar 
to progress set by the phlogiston theory: (1) it 
was not known whether heat was ponderable or 
not, (2) it was not known whether light was 
ponderable or not, (3) permanent gases were re¬ 
garded as essentially different from solids and 
Hales, in his "Vegetable Statists” (1727), 
f* failed to differentiate gases from air, and 
^l^apgh Boerba&ve in his‘'Elements of Chemistry” 


(1731) speaks as though he distmguished between 
the different varieties of air—including van Hel- 
mont’s gas sylveslre, (oarbon dioxide)—yet it was 
Black and Cavendish, in 1756 and 1766 respec¬ 
tively, who sharply differentiated fixed air (carbon 
dioxide) and inflammable air (hydrogen). Priestley 
discovered a number of new 'airs’, some of which 
he collected over mercury, and his publications 
on these begin in 1772. The airs discovered by 
Priestley were stated by Sir Philip to be : hydrogen 
chloride, nitrogen, nitric oxide, nitrous oxide, 
nitrogen peroxide (which he collected by downward 
displacement), ammonia, sulphur dioxide, silicon 
fluoride, oxygen and hydrogen sulphide, all dis¬ 
covered in the period 1772-1790. After his long 
paper in the Philosophical Transactions in 1772, 
Priestley published his work on gases in his books : 
“Experiments and Observations on Different Kinds 
of Air” (3 vols., 1774-77), “Experiments and 
Observations relating to various brandies of 
Natural Philosophy with a continuation of the 
Observations on Air” (3 vols., 1779-86), and 
“Experiments and Observations on Air” (3 vols,, 
1790). These volumes are a rich mine of experi¬ 
mental results. 

Of Lavoisier, Sir Philip said : “From the first 
Lavoisier’s work is distinguished from thab of 
Priestley and many other predecessors, not by the 
use of the balance as is often stated, for Priestley 
was quite oapable of using the balance and to 
excellent purpose, but by the systematic use of 
the balance in checking chemical reactions, 
especially in dealing with gaseous reactions”. In 
his earlier work (November 1772), Lavoisier had 
discovered that in the combustion of sulphur and 
phosphorus, air is absorbed and the combustible 
increases in weight. He was also persuaded that 
the increase of weight of a metal during calcination 
is caused by absorption of air. In 1792 Lavoisier 
wrote : “It is easy to see that from the year 177& 
I had conceived the doctrine of combustion as a 
whole”. In February 1773 (not 1772, as Lavoisier 
himself, by a Blip of the pen, dated his memo¬ 
randum), he proposed to make a long series of 
experiments on gases, and in his “Opuscules 
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physiques et chimiques” in 1774 he fulfils this 
promise, both in regard to a history of the subject 
and a new series of investigations. In 1774 he 
had suspected that it is some constituent of the air, 
not the whole air, which is concerned in combustion 
and calcination. Although Priestley had prepared 
a specimen of oxygen on August 1, 1774, by heat¬ 
ing red precipitate of mercury, and observed the 
brilliant combustion of a candle in the gas, 
Sir Philip Hartog claims that the true date of 
Priestley’s discovery of oxygen was April 1, 1775. 
Previous to this, Priestley had not distinguished 
the gas from nitrous oxide, and the crucial test 
distinguishing the two gases, namely, the action 
of nitric oxide gas, was not applied by Priestley until 
March 1775, and in April he speaks of oxygen as 
“an air five or six times as good as common air”, 

Priestley met Lavoisier in Paris in October 1774 
and spoke of his preliminary experiments to 
Lavoisier and others. Lavoisier began to work 
on red precipitate in November 1774, and in 
February to March 1775 he made experiments 
which he communicated to the Academy of 
Sciences on April 26, 1775, the title of the paper 
(printed in its first state in the May number of 
Rozier’s “Observations sur la Physique”) being : 
“On the Nature of the Principle that Unites vith 
Metals During their Calcination and Increases their 
Weight”. Although Priestley had found by the 
nitric oxide test that the new gas (oxygen) was 
five times as good as common air, Lavoisier failed 
in this experiment and reached the erroneous 
conclusion that the new gas “is not one of the 
constituent parts of the air . . . but is the 
air itself, entire, unchanged, undecomposed”. 
Lavoisier’s correct interpretation of combustion 
and calcination was, in fact, not put forward until 
March 1777, when for the first time he clearly 
distinguished between the two constituents of 
: atmospheric air, although his estimate of the rela¬ 
tive proportions is again less accurate than 
Priestley’s. Although Lavoisier does not mention 
Priestley in this paper, Sir Philip pointed out that 
he does so in other papers, and he regards the 
suggestion that Lavoisier made no acknowledg¬ 
ment to Priestley as “pure fiction”. Lavoisier’s 
important memoirs on combustion in general 
(1777), on caloric (with Laplace, 1783), and his 
“Reflections on Phlogiston” (1786) in which he 
definitely rejects the phlogiston theory, were dealt 
' with by Sir Philip. 

Priestley’s views on phlogiston were of a very 
varying character. Sir Philip Hartog directed 
attention to a remarkable quantitative experiment 
made by Priestley in 1785. He calcined iron with 
a burning glass in oxygen standing over mercury, 
and showed that the weight gained by the iron 
is equal to the weight lost by the gas. He then 


reduced the oxide of iron by means of hydrogen 
and showed that the two processes can be repeated 
indefinitely, that the volumes of hydrogen and 
oxvgen involved are a& 2 to 1, and that the ratio 
of the loss of weight of the iron oxide to the 
weight of water formed is as 15 to 17 (actually it 
is 16 to 18). Although he very nearly adopted 
the correct explanation, Priestley says he “was 
taught by Mr Watt to correct this hypothesis and 
to account for this result in a different manner . 
As Sir Philip said : “Priestley henceforward dis¬ 
plays what seems to us almost a perverse ingenuity 
in adapting the phlogiston theory to fit every new 
fact”. The later developments of the phlogiston 
theory have recently been studied in the publica¬ 
tions of Partington and McKie in the Annuls of 
Science , and it seems as if Priestley had been on 
the point of escaping from this maze but was 
induced to penetrate still further into it by follow¬ 
ing the lead of James Watt. 

Lavoisier first enunciated his own views as a 
body of doctrine in his classical “Traits E16montaire 
de Chimie” in 1789, a work which, according to 
McKie, marks the foundation of modem chemistry 
as securely as Newton’s “Principia” marked the 
foundation of modern mechanics. In this book, 
Lavoisier lays down certain general principles oC 
scientific method, which he had mostly taken from 
Condillac. Priestley had, in his earlier work, been 
guided by Franklin and lie says : “Every experi¬ 
ment in which there is design, is made to ascertain 
some hypothesis. For an hypothesis is nothing 
more than a preconceived idea of an event. . , . 
An hypothesis absolutely verified ceases to be 
termed such, and is considered as a fact,” Thus, 
science is to be reduced to a statement of all the 
facts in the smallest compass and the hypotheses 
finally disappear. 

In concluding his lectures, Sir Philip said: “It 
may he said of Priestley and of Lavoisier indi¬ 
vidually that where a generation of chemists had 
been blind those two men saw. Yet neither of 
them was impeccable. And they had far more in 
common, both in then successes and their failures, 
than has been generally recognized, though ulti¬ 
mately Lavoisier outdistanced Priestley. By a 
combination of their discoveries Lavoisier effeoted 
a transformation of chemistry and a revelation of 
some of the most fundamental processes of 
vegetable and animal life”. Although we are told 
that the old foundations of scientific thought are 
now being broken up, yet “at that earlier turning 
point, a century and a half ago, the pattern 
imagined by Lavoisier, in part with elements 
supplied by Priestley, was a great pattern, which 
served a great purpose. It multiplied man’s con¬ 
trol of external nature a thousandfold; and in 
itself was a vision of beauty”. 
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Baron Joji Sakurai 

O N January 28 of this year there passed away 
from this world, at the npe age of eighty 
years, Prof. Baron Joji Sakurai, the great promoter 
of scientific research in Japan, ardent lover of peace 
and fri ends hip among men, and one of the finest 
spirits and greatest gentlemen of this or any age. 
Proud indeed must be his homeland to have produced 
one who was honoured, respected, and beloved by 
men of science of many nations, and proud are we 
in England to have had him in our care during his 
formative years of study 
at University College, 

London (1876-1881). No 
one who had the privilege 
of meeting him ever failed 
to be deeply impressed 
and strongly attracted by 
his quiet dignity, his gentle 
and endearing modesty, 
and the warm glow of 
friendliness and high in¬ 
telligence that shone from 
his eyes and suffused his 
every word. Tliroughout 
a long and laborious life 
he strove with a total dis¬ 
regard of self to make his 
fellow-countrymen strong 
and healthy in mind and 
body by the light of reason 
and science, to promote 
their peaceful, cultural re¬ 
lations with men of other 
lands, and to build up an 
amity of nations, founded 
on mutual co-operation 
directed to the high goal 
of a civilization, purified 
from ignorance and preju¬ 
dice and illumined by a 
great hope. So lived and died this great and good 
man that came from the East, and was the friend 
of all men of goodwill throughout the world. 

Joji Sakurai was bora in Kanazawa {Province of 
Kaga) on August 18, 1868. He went to Tokyo in 
1871 and studied chemistry under R. W. Atkinson 
at the Kaisei Gakko, a forerunner of the University 
of Tokyo. At the request of the Japanese Govern¬ 
ment, Atkinson had been sent to teach chemistry at 
Tokyo by Prof. Alexander W. Williamson, of Univer¬ 
sity College, London. Williamson had early interested 
himself in the welfare of Japan, especially in the 
education of young Japanese students in England, 
among whom were the celebrated Prince Ito and 
,e* In 1876 young Sakurai was sent by 
meat to prosecute the study of chbipistry 
tod ^tered v University College in 





October of that year. He studied chemistry under 
Prof. Williamson, physics under Prof. Carey Foster 
and Ur. Oliver Lodge, mineralogy under Prof. G. 
Morris, and hygiene under Prof. W. H. Corfield. 

At the end of his first year he won the gold medal 
for chemistry, and a year later the Clothworkors 
Scholarship for proficiency in chemistry and phytsics.J 
Under the guidance of Williamson, Sakurai began an 
interesting research on metallic compounds containing 
bivalent hydrocarbon radicals, which was continued 
after his return to Japan and resulted in tliree papers 
communicated to tho Jour- 
nal of the Chemical Society 
in the years 1880, 1881, 
and 1882. In 1885 he 
obtained methylene chloro- 
iodide, a sign that his 
interest in organic chem¬ 
istry still continued. 

In September 1881 Sak¬ 
urai returned to his native 
country and was imme¬ 
diately appointed lecturer 
in chemistry in the Uni¬ 
versity of Tokyo. In the 
following year he became 
professor at the oarly ago 
of twenty-four years. As 
time went on, he became 
deeply impressod with the 
importance of the now 
physical chemistry associa¬ 
ted with the names of 
Raoult, Le Ohatelier, Arr¬ 
henius, van’t Hoff, Ost- 
wald and Nernst. By his 
example and his teaching 
he exercised a profound in-./ 
fluence on the direction of* 
chemical studies in Japan, 
and became indeed the 
founder of scientific chemistry in that country. His 
important modification of Beck man n's boiling-point 
method for determining the molecular weights of 
substances in solution, an account of which appeared 
in 1892 in the Journal of the Chemical Society , was a 
notable contribution to the practical side of physical 
chemistry, whilst his work on the molecular con¬ 
ductivity of amidosulphonic acid ( J . Ghem. Soo., 
1896) had an important bearing on the problems of \ 
molecular structure and the influence of substituent/ 
groups. In this connexion, mention must also be 
made of his allied investigations on the constitution 
of glycoooll and its derivatives, in which he brought 
forward evidence for the ring- as against the usually 
accepted chain-structure. 

Sakurai was the founder of a great sohool of 
chemical research in Japan, many of his pupils, for 
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example, Ikeda, Osaka, and Matsubara, becoming 
themselves university professors and leaders of 
chemical research. JEEe retired from his University 
professorship in 1919, having served the cause of 
science and education for nearly forty years, not only 
as inspiring teacher and investigator, but also as 
University councillor, dean of the Faculty of Science, 
and acting president of the University (elected 
honorary professor soon after his retiral). 

It is not possible to exaggerate the importance of 
the work which Sakurai did in promoting the estab¬ 
lishment and development of great organizations for 
scientific research in Japan. Indeed, it is only fair 
to say that the eminent position which that country 
occupies to-day in the world of pure and applied 
science is largely due to his initiative, energy, and 
foresight. Having been for more than thirty years 
before the outbreak of the Great War one of the most 
active members of the Tokyo Chemical Society, of 
which he was several times elected president, the 
events of 1914r-18 convinced him (and others in 
Japan) that a great development of scientific research 
was necessary for the well-being, prosperity and 
safety of that country. The first result of these 
efforts was the establishment in 1917 of the important 
“Institute of Physical and Chemical Research”. Not 
content with this great success, Sakurai, with his 
colleagues and friends, worked for many years for 
the establishment of a national organization of much 
wider scope, which would have for its main object 
the promotion of research in all branches of science. 
The final result was that, backed by the influence 
and a splendid gift of H.M. the Emperor, and pro¬ 
vided with an ample subsidy voted by the two 
Houses of the Imperial Diet, the Japanese Soeiety 
for the Promotion of Scientific Research, with H.I.H. 
Prince Chichibu as patron. Viscount Saito (then 
premier) as president, and Prof. Sakurai as chairman 
of the Board of Directors, came into existence in 
1933. 

The labours involved in the accomplishment of 
these great designs by no means exhaust all that 
Sakurai did for his country and for science. He was 
'elected president of the National Research Council 
of Japan soon after the international conferences 
held in 1918 in London and Paris, and retained this 
position until his death. He attended, as the leader 
of the Japanese delegation, the second Pan-Pacific 
Science Congress, held in Australia in 1923, and at 
the third Congress, in Tokyo in 1926, prepared, as 
chairman of the International Committee, a draft 
constitution and by-laws for the permanent organiza¬ 
tion of the Congress. These were adopted with only 
slight verbal alterations, and the Pan-Pacific Science 
Association came into existence. 

Prof. Sakurai attended, as the scientific represen¬ 
tative of his country, very many international meet¬ 
ings and congresses. His dignified bearing, clear¬ 
sighted wisdom, and charming personality became in 
this way widely known to men of science of many 
nations. He was twice elected a vice-president of 
the International Chemical Union, namely, in 1923 
and 1928, and at the third general assembly of the 
International Council of Scientific Unions (London, 


1937), was elected a vice-president, filling tho vacancy 
created by the death of Marconi. 

Many honours came to Sakurai from foreign 
countries. Thus he received the honorary degree of 
LL.D. from the University of Glasgow in 1901, and 
was elected an honorary member of the Chemical 
Soeiety of France, the Society of Chemical Industry, 
the Royal Institution of Great Britain, the American 
Chemical Society, the Academy of Sciences of the 
U.S.S.R., and the Chemical Society of Poland. In 
1931 he was elected an honorary fellow of tho 
Chemical Society, and in 1937 an honorary follow of 
University College, London. This very high dis¬ 
tinction from his old alma mater gave liim particular 
pleasure. 

It was natural and just that the great and meri¬ 
torious services which he rendered to his country 
were signalized by distinguished honours : Ordor of 
the First Class of the Sacred Treasure (1916); 
appointed by the throne a member of the House of 
Peers (1920) and Privy Councillor (1926); Grand 
Cordon of the Rising Sun (1929). Shortly before his 
death he received the Grand Cordon of the Rising 
Sun and Paulownia, and was created a baron*. 

Owing to the old connexion of University College, 
London, with Prof. Sakurai and with the develop¬ 
ment of the Empire of Japan as one of tho scientific 
great powers of the world, I had the privilege of 
welcoming to the Chemical Department of University 
College a number of Japanese men of science, includ¬ 
ing many Ramsay Scholars, amongst whom may bo 
mentioned K. Matsuno, K. Suzuki, R. Azuma, II. 
Tsukamoto, Y, Hori, N. Kameyoma, K. Kodama, 
R. Sato, S. Takagi, Y. Yamaguchi, M. JUmi, K. 
Shinoda, Y. Nagai, T. Somiya, I, Sawai, R. Tsuchida, 
R. Matsuda, N. Ando, and H. Oosaka. Tho pleasant 
and friendly association with those young men, many 
if not all of whom now occupy important positions 
in their own country, was a very happy experience 
in my life ; and to have been able to contribute 
to the preservation of a long and faithful friendship 
an especial joy. 

The name of Joji Sakurai will live in the history 
of science and civilization. As a great patriot, his 
name will shine in the history of his country. Joji 
Sakurai, the man, lives as a fragrant memory in tho 
minds of his host of friends. F. G. DorreTAN. 

♦ I am deeply indebted to Prof. Koichl Matwibara for much of tho 
biographical iniormatioii embodied in this notice. 


Prof, M, V. Shuleikm 

Soviet science has suffered a great loss in the 
death on July 17 of Prof. M. V. Shuleikin, member 
of the Academy of Sciences of the U.S.S.R. and chief 
engineer of the Department of Communications of 
the Red Army. 

Prof. Shuleiken spent thirty years of strenuous 
work in the preparation of numerous scientific 
workers in the field of radio-coinmunications and in 
the development of Soviet radio-technics. He com¬ 
menced his scientific and teaching career in 1908 
after graduating from the St. Petersburg Poly- 
technical Institute. Soon after the Revolution he 
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removed to Moscow, where he worked in the Red 
Army on the development of military communica¬ 
tions. As a result of this work he was successful in 
solving many complex problems; he produced 
numerous valuable works dealing with the strengthen¬ 
ing of the country’s defence capacity. At the same 
time, Prof. Shuleikin was engaged in extensive 
educational work. He gave all the principal courses 
in radio-technics at the former Moscow Higher 
*1 eehmcal School, at the Military Electro-Technical 
Academy, at the Institute of National Economy and 
at the Moscow Electro-Technical Institute of Com¬ 
munications. 

The last six years of Prof, Shuleikin’s activities 
were closely connected with the Academy of Sciences 
of the U.S.S.R. In 1933 he organized the work at 
the Academy relating to electro-communications. 
Under his guidance this work helped to solve a 
number of problems connected with the diffusion of 
radio waves, the maintenance of regular communica¬ 
tions on the main radio services, and also the adoption 
of measures to combat magnetic storms. 

Prof. Shuleiken was elected a member of the 
Academy of Sciences of the U.S.S.R. at the beginning 
of this year. He threw himself with still greater 
energy into the work of solving the complex problems 
relating to modem radio-technics and the working 
out of material for a general plan of development of 
communications in the Third Pive-Year Plan. He 
also took part in the building of the Palace of Soviets 
in Moscow, in the capacity of chief consultant on 
questions relating to communications. 


Mr. F. W* Jones, O.B.E. 


Me. F. W. Jones, well known for his work in 
small-arm ballistics, died at a London nursing home 
on June 25. He was a native of Nottingham but 
received his training (1887-89) at the Royal College 
of Science, South Kensington. On leaving college, 
he joined Colonel Schultze’s factory in the New 
Forest, where the first smokeless shotgun powder, 
‘Schultze granulated gunpowder’, was in its initial 
stage of development. Within two years, Jones 
became the manager of the factory and he was thus 
one of the earliest pioneers of the smokeless powder 
industry. 


Shortly afterwards, Jones joined the Smokeless 
Powder Company, Ltd., at the works at Barwick, 
Hertfordshire, and in the following year became 
works manager. At this factory colloidal nitro¬ 
cellulose powders were first manufactured in Great 
Britain, and a wide series of ‘rifleites’ was prepared 
for military and sporting use. In 1898, Jones was 
the principal witness for the defence in a long and 
important action brought by Heidemann against the 
Company for infringement. Although the Company 
won. the action, it was crippled financially and soon 
passed into Jiqmdataon. 

£ J<£i£a ; thkn because a consultant on explosives. His 
y^i nflefl Eley Bros., New Explosives 
a 9* and the JFidd news- 

hitter 9 to the London' 
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Proof House. At this time he advanced considerably 
the science of ballistics, both in rifles and shotguns, 
and published many articles on this subject in Anns 
and Explosives . A large portion of his work was 
incorporated in the "Service Textbook of 1929” and 
justifies his title as the greatest small arms ballistician 
in Great Britain. 

Jones was not only pre-eminent in the theory of 
rifle shooting, but also at the target, using the match 
rifle. At his first visit to Bisley some twenty-eight 
years ago, he was the winner of the aggregates, only 
to lose the prize because the barrel of his Ros^ rifle 
was slightly overweight. His successes at Bisley-have ^ 
continued regularly ever since, and last year, at 
seventy-one years of age, he won the first three of 
the match rifle competitions. He was generally one 
of the first selections for the English team. He 
worked indefatigably after the Great War for the 
production of a British military cartridge firing nitro¬ 
cellulose powder and a streamline bullet, and ho lived 
just long enough to see this cartridge, largely the 
result of his own personal labours, adopted by the 
British Government. His successes at Bisley were 
most popular, since his advice and great experience 
were always at the service of those who desired them. 

During the Great War, Jones rendered assistance 
to the Ministry of Munitions in the large field of 
experimental and research work found necessary in 
meeting ever-changing war conditions. Development 
of caps and tracer and armour-piercing rifle bullets 
were some of the most important items. 

After the War, on the concentration in Imperial 
Chemical Industries of the manufacture of powder 
and ammunition, Jones was appointed tooluiioaL 
adviser, and Ins services were invaluable in assisting 
the improvements and developments in powder and 
cartridges. 

W e regret to announce the following deaths : 

Dr. Vladimir Brandstatter, who lias collaborated 
with Prof. Absolon, curator of the Moravian Museum, 
in extensive local archaeological excavations, on 
July 18, aged forty years. ^ 

Dr. Alfred Harker, F.R.S., emeritus reader Vin*'* 
petrology in the University of Cambridge, on J uly 28,^" 
aged eighty years. 

Prof. W. P. Lombard, emeritus professor of physio¬ 
logy in the University of Michigan, on July 13, aged 
eighty-four years. 

Prof. J. H, McFadden, assistant professor of 
psychology in the University of Pittsburgh, on 
May 28, aged forty years. 

Dr. W. J. Mayo, co-founder with his brother, the 
late Dr. C. H. Mayo (see Natube of July 16, p. 103), 
of the Mayo Clinic, Rochester, Minnesota, on July 28, 
aged seventy-eight years. 

Prof. R. W. Reid, emeritus regius professor of 
anatomy in the University of Aberdeen, on July 28. 

^ Mr* Scoresby Routledge, known for his investiga¬ 
tions among the Akikuyu of East Africa and of the 
archaeology and ethnology of Easter Island, on 
July 31, in his eightieth year. 
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NEWS AND VIEWS 


Sir George Stapledon, C.B.E., F.R.S* 

All who are interested in the progress of agricul¬ 
tural science and practice will hear with great 
satisfaction that the Royal Agricultural Society has 
awarded its Gold Medal to Sir George Stapledon, 
professor of agricultural botany and director of the 
Welsh Plant Breeding Station, Aberystwyth, for 
-iris conspicuous services to agriculture. This follows 
closely on the knighthood recently conferred upon 
him and on his election into the Royal Society, and 
the triple recognition of the good work he has long 
done for agriculture during a very strenuous life is 
extremely gratifying. Sir George began his agri¬ 
cultural career at Cirencester, where he early became 
interested in grassland problems and laid the founda¬ 
tions for the special studies that he has since bril¬ 
liantly developed. When the plant breeding station 
was established at Aberystwyth he was put in charge 
of it and commenced work on the breeding and 
selection of grasses, clovers and oats. He did not 
confine himself to the experimental fields, but also 
undertook wider investigations in grassland manage¬ 
ment which were greatly developed when the magni¬ 
ficent donation of Sir Julien Cahn enabled the 
College authorities to acquire a hill farm. In the 
course of his activities, he has visited Australia and 
New Zealand and studied grass problems there. At 
present he is making a survey of the grasslands of 
Great Britain, and those who have read his books 
will look forward with interest to the account which 
it may be hoped will be published when his review 
is complete. His many friends wish him many years 
of continued fruitful activity. 

Dr. David Fairchild 

Dr. David Fairchild, veteran plant explorer of 
the United States Department of Agriculture, has 
been awarded the Meyer Medal of the American 
Genetic Association for distinguished services in 
plant introduction at the Glendale, Maryland, Plant 
Introduction Station of the United States Depart¬ 
ment of Agriculture. Dr. Fairchild has been 
associated with the U.S. Department of Agriculture 
for fifty years. Through his unflagging interest and 
enthusiasm, hundreds of new plants have been 
introduced into America. From this work has grown 
the date industry in California. The soybean, another 
introduction resulting from Dr. Fairchild’s work, is 
now an industry worth seventy million dollars. 
Many of the superior cereals now grown on American 
farms owe their resistance to disease and their 
ability to withstand unfavourable weather conditions 
to plant introductions which have been used in 
breeding work. A most important recent incident in 
plant introduction has been the saving of the canta¬ 
loupe industry in California which was decimated 
some years ago by a fungus disease, powdery mildew. 
A wild variety from India, itself of such poor quality 


as to be scarcely edible, was found to be resistant to 
the mildew. This resistance has been transferred by 
applied genetic method to excellent new varieties, 
also resistant. Dr. Fairchild joined the U.S. Depart¬ 
ment of Agriculture in July 1889, fifty years ago. 
He established, and was for many years head of, the 
office of Foreign Seed and Plant Introduction. 
During this time he travelled widely through all 
parts of the world. In 1938 he retired from active 
service with the Department, but his interest in 
plants has remained, and in the years following 
his retirement he has been instrumental in much 
work with new plants now being carried on in 
Florida, where he has lived since his retirement. 

Prof. Jaroslav Perner 

Proe. Jaroslav Perner, professor of palaeontology 
in the Charles University, Prague, has recently cele¬ 
brated his seventieth birthday. He was bom at 
Tynce on the Labe (Elbe) in 1869 and studied 
zoology and paleontology under Profs. Antonin Frir 
and Otokar Nov&k. He acted as assistant and later 
as keeper of the Geological Department at the 
National Museum, where his chief work was the 
arranging of Barrande’s collections. After Barrande’s 
death, Prof. Perner continued his groat treatise 
“System© Silurian du centre de la Bohdme”. lit) 
described the Gastropoda of the formations included 
in the system, in three quarto volumes, during tho 
years 1903-1911. Before this, Pernor had published 
four volumes of his important treatise “iStudos sur 
les Graptolites do la Bohfime” (in Czech) whoroin 
he corrected the old and incorrect accounts of this 
fauna and laid the basis for the modem stratigraphic 
division of the Lower Palaeozoic rocks of Bohemia. 
After the death of Prof. E. ICoken of Tubingen in 
1912, the Russian Imperial Academy of Science at 
St. Petersburg asked Mr. Perner to continue Koken’s 
“Gastropoden des baltischen UntersiluTs”. This 
Perner did during 1913-1925. In addition he lias 
written a number of scientific articles on Phyllo- 
carida, trilobites, fishes, conodonts and other fossils 
of the Palaeozoic rocks of his country. These have 
appeared mainly in the Journal of the Bohemian 
Academy of Sciences or in the Oentralbla&t filr Geologic . 
On the death of Prof, Filip PoiSta in 1928, Prof. 
Perner was appointed professor of palaeontology in 
the Charles University, and had control of the 
palaeontological collections at the Geological Institute 
(under Prof. Radim Kettner). He obtained part of 
the great Hanus collection, whioh contained much 
new and rate material. A new development of his 
subject has taken place since his appointment, whioh 
can be seen from the published work of his pupils. 
He is a corresponding member of the Palaeontological 
Society of Washington, a member of the Bohemian 
Academy of Arts and Sciences, and an honorary 
member of the Bohemian Royal Society of Sciences. 
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Close Approach of Mars 

Maes was in opposition with the sun on July 23, 
and was nearest the earth, at a distance of 36 million 
miles and with an angular diameter of 24*1", on 
July 28. Despite the closeness of the approach, the 
apparition is a most unfavourable one for observation 
in high northern latitudes. This is because of the 
planet’s very large south declination. In May its 
declination ranged between —22£° and —23° ; by 
the end of June it increased to —24° ; and it is now 
—27°. Thus, since observations began, the altitude 
above the horizon in the latitude of Greenwich has 
never exceeded 16° and is now less than 12°. It 
follows that observers in Great Britain and in most 
northern observatories cannot expect to get good 
views of the planet during the present apparition. 
We shall have to rely almost entirely for our results 
on observers in the southern hemisphere. Astro¬ 
nomers in northern latitudes may look forward 
confidently to the next apparition in 1941 ; for then 
the planet will be high in their skies and not very 
much farther away from the earth. During the 
present apparition, the southern hemisphere of Mars 
is tilted towards the earth, the latitude of the centre 
of the disk being —12° at the beginning of June and 
— 7° at the end of August. The spring equinox of 
Mars* southern hemisphere occurred on June 1 ; the 
summer solstice will occur on October 24. 

Ik addition to the disadvantage of the planet’s 
low altitude, English observers have had to contend 
with exceptionally bad weather conditions. The long 
spell of unsettled weather has brought with it very 
poor definition, which is, of course, greatly exag¬ 
gerated when observations have to be made near the 
horizon. On the few clear nights available, Mars 
has generally resembled a pulsating ball of wool; 
and only on rare occasions, and then for brief 
intervals, bas the disk been steady enough for the 
more prominent features to be made out. The 
south polar cap which up to the beginning of July 
was large is now starting to melt rapidly. The 
southern maria have in general appeared fairly 
dark and many of the lighter regions situated in 
their midst have appeared shaded over. This 
phenomenon has been particularly striking in certain 
regions. Thus the Rev. T. E. R. Phillips observed 
Hellas deeply shaded ; and during the last two weeks 
Dr. R. L. Waterfield found the region south following 
the SoUs Locus to be much darker than usual. But the 
Solis Locus itself, so far as one could see, presented 
its normal configuration, and had not undergone 
any such striking metamorphosis as it presented in 
1926 and 1928- There have been remarkable white¬ 
nesses towards the north polar regions, which about 
July ID and July 30 were almost as dazzling as the 
southern snow cap. These mA*y be due to cloud, 
although their brilliance suggests * that they are 
snow; but if they are due to snow, they are probably 
not part of the pole-cap proper, as they are situated 
\*ery eccentrically with, regard to the north pole 
iWffi It is gratifying tp hear that Dr, V. M. Slipper 
df tW tdwfell Observatory has gone to Bloemfontein 
to Observe the planet. So far, no official reports hkve 


come to hand ; but according to brief reports in the 
Press he has already detected some interesting 
changes in the Solis Lacus region, which are possibly 
those referred to above. 

Official Tests of 'Anderson* Shelters 

A series of official tests was recently carried out 
on the ‘Anderson* air raid shelter, and the results 
published. The A.R.P. Co-ordinating Committee, 
which is an independent body of architects, surveyors, 
medical men and men of science under the chairman¬ 
ship of Prof. J. B. S. Haldane, has made some serious 
criticisms of these tests in a statement forwarded^to 
Sir John Anderson. The Committee admits that a 
certain amount of useful information has been 
obtained, but it considers that insufficient tests were 
carried out to justify what it calls ‘far too optimistic* 
conclusions. A number of interesting points are 
raised ; for example, the Committee thinks that it 
is not enough to do each explosion test once only ; 
and if, as is claimed, apparently similar bombs often 
behave differently in exploding, the objection would 
seem to be justified. The Committee also asks for 
further research into the physiological effects of 
blast, a subject which is very imperfectly understood. 
It is well known that ‘blast’ is, in effect, a very rapid 
rise in pressure followed by a slightly slower fall. It 
is this rapid fluctuation of pressure, presumably, 
which gives blast its lethal effect. The Committee 
rightly points out that there is strong evidence that 
it is not the magnitude of the changes in press uro 
which matters so much as the rate at which the 
pressure changes. The reactions of the human body 
to fairly slow changes of pressure have long been 
well known to physiologists, but there is little exact 
knowledge of the results to be expected when the 
body is subjected to wide fluctuations in a fraction 
of a second. If, as we are told, the general population 
is to be exposed to just such changes, the Committee 
would seem to be justified in calling for more research. 

The Committee’s statement raises the further 
point that the tests indicate that in many London 
boroughs the population, if sheltered entirely in 
Anderson shelters, might be expected to sijffer 
approximately seventeen casualties per ton of-bombs 
dropped, and says, “When it is borne in mind that 
the President of the Air Raid Protection Institute 
estimated in March 1939, that Germany alone could 
despatch 3,000 tons of bombs per day to this country, 
the seriousness of the position will be apparent”. 
The Committee urges that this is further reinforce¬ 
ment for the case for a scheme of heavily protected 
shelters, particularly in fairly densely populated 
areas, and argues that if the tests had preceded the 
adoption of the official shelter policy a different 
policy might well have been adopted. 

Saxon Time Measurement 

Ik m ak ing a clearance of earth during alterations 
to the Cloister Garth at Canterbury Cathedral a 
Saxon pofeket sun-dial, or time-piece, of gold and 
silver was found recently at'a depth of two feet 
below the surface. It is described (The Times , July- 
31) as being in the form of a tablet of silver with a gold 
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cap and chain, and for gnomon a gold pin surmounted 
by a delicately chased animal head, with jewelled 
eyes and a ball in its mouth. This pin, when not in 
use, rested in a hole at the lower end of the tablet, 
and was in this position when the time-piece was 
found. On the faces of the tablet are inscribed the 
names of the months, abbreviated and in pairs. At 
the top of each of the three columns is a hole for the 
pin when in use, and below each hole two spots. Of 
these the higher in each month, when the dial hangs 
free, indicates noon and the lower 9 a.m. and 3 p.m. 
marking the hours of the monks’ services. Along 
the- edges runs the inscription : Pax Possessors — 
Salus Factors. The dial has been tested for accuracy 
by Dr. A. H. Smith of University College, London. 
The grouping of the months in pairs according to 
their equivalent distances from the summer solstice 
is based, it is to be presumed, on the table given by 
Bede for measuring the shadow of a six-foot gnomon. 
Dr. Smith finds that owing to its small size, the dial 
could only be approximately accurate. It would, 
however, be more or less correct at noon in latitude 
63° N. at the middle of certain months, or early in 
others, while in the far north of England it would 
be more or less accurate through the summer months. 
At 9 a.m. and 3 p.m. it would be more or less accurate 
in late January, mid-February, mid-March, early 
April, early May, late July, mid-September, early 
October, early November and early December. 

Anglo-Saxon Ship Burial 

Ship bubiajls are of sufficient rarity, even on the 
Continent, for the discovery of an Anglo-Saxon 
ship burial at Sutton Hoo, near Ipswich {The Times , 
July 26, July 31) to be regarded as a memorable 
and, indeed, remarkable event. This is, in fact, only 
the second of the kind to be found in. England, a 
previous discovery, though of a rather less impressive 
character, having been made at Snap©, two miles 
away. In the present instance, the vessel in which 
the interment had taken place was a rowing galley 
82 ft. long. The quantity and character of the 
jewellery and other personal objects associated with 
the burial were such as to justify the assumption 
that* a chief lay buried here. The personal relics 
were found collected together in the centre of the 
ship, and included a handsome gold buckle, clasps 
and fastenings of the garments, gold studs from a 
belt, and small plaques of gold bearing figures of 
human beings and animals. The sword had been 
laid by the side of the body; but it has almost 
entirely perished, with the exception of the richly 
ornamented gold and jewelled pommel. The deceased 
had also been provided with money, the remains of 
a purse being found beside some coins. Other articles 
• found with the burial were iron pots and spearheads, 
and an object which has the appearance of a sceptre, 
having faces carved at either end. A metal cup may, 
it is thought, have contained some articles of symbolic 
significance. The grave is situated on the estate of 
Mrs. E. M. -Pretty, and has been excavated by the 
authorities of the Ipswich Museum, under the field 
direction of Mr. Guy Maynard, with the co-operation 
of H,M. Office of Works and the British Museum, 


Lightning Flashes and High Tension Mams 

During duly there were many violent thunder¬ 
storms and much damage was done to overhead 
electric mains and substations connoctod with them. 
The damage done to main stations was also Revere. 
On July 19, a violent thunderstorm cut oil Valley 
Road Power Station at Bradford from the Grid and 
shut down all the generating sots there. For about 
an hour, mills, factories, trams and trolley-buses on 
many routes came to a standstill ; the traffic lights 
failed and there was no light anywhere for about an 
hour. A s imi lar occurrence took place at the Brighton 
Power House at Southwick. In both cosob t he 
difficulties of the staff were increased as they were 
engaged in changing over on the Grid supply from 
6-6 kilovolt to 33 kilovolt. There was a heavy storm 
over Cumberland and the overhead transmission was 
fitruck. This affected tho supply to more than 30,000 
houses in Cockermouth, Maryport, AHpatria and 
Wigton as well as part of Workington, the lights 
being out from 3.15 p.m. to 8.30 p.m. On July 10, 
at 8 p.m., the B.B.C. National Transmitter at 
Droitwich was struck by lightning and put out of 
action. The flashes striking the 700-ft. masts of the 
Radio Station were extremely violent. Flames shot 
from the cage of aerial wires slung between tho 
masts. In some places transformers or switchgear 
were damaged and three fires broke out, destroying 
substation roofs or walls. Since thunderstorms ore 
less frequent in Great Britain than in South Africa 
and other parts of tho world it might bo useful to 
study the effects of modem lightning proto citors in 
protecting poles, Rteel towers, overhead mains, etc., 
in places where thunderstorms aro frequont and 
violent. Also when designing now gridH or extensions 
of old ones to got estimates of tho relative costs of 
overhead mains and of underground mains. A 
decision could then be arrived at as to which in the 
better method of transmitting high-tension electric 
power. 

Empire Broadcasts on Scientific Topics 

This British Broadcasting Corporation lias insti¬ 
tuted a short series of quarter-hour broadcasts to 
the Empire on recent advances in science. The first 
talk of the series was given at 11.15 p.m. on July 31 
by Prof. Allan Ferguson, one of the general secre¬ 
taries of the British Association. Prof. Ferguson, 
after giving a simple picture of the structure of tho 
atom, and tho results to be expected from atomic 
bombardment, described briefly the development of 
the cyclotron, recent experiments on nuclear dis¬ 
integration, including the uranium-fiHsion experi¬ 
ments, and the production of ‘labelled’ particles. 
Succeeding talks will be given by Wing-Commander 
Cave-Browne-Cave on mechanical engineering (August 
7), by Dr. S. J. F. Philpott on psychology (August 14) 
and by Prof. F. A. E. Crew on biology (August 21), 

League of Nations 

“The League from Year to Year (1938)”, which 
lias recently been issued by the Information Section 
of the Secretariat of the League of Nations, contain^ 
the usual concise account of the year’s activities in 
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sufficient detail to facilitate careful study of the 
political, legal and technical work of the various 
organs of the League of Nations. (Geneva : League 
of Nations ; London : George Allen and Unwin, 
Ltd., 1939. Pp. 214. Is.). Of special interest to 

scientific workers are the chapters on intellectual 
co-operation, the health organization, the communica¬ 
tions and transit organization and those on the 
European conference on rural life and technical 
collaboration with China. A chapter dealing with 
refugees is included as well as one on mandates. 
The detailed chronological table of the principal 
events in the League’s sphere of activity during the 
year, giving the dates of the meetings of the different 
organs of the League and of their principal decisions, 
as well as of world political events affecting the 
League’s work introduced last year for the first time 
is again a feature of the new edition. 

The Colonial Problem 

The proposals of the Labour and Peace movements 
for dealing with the colonial question are examined 
in a pamphlet “New Tendencies in Colonial Policy” 
issued by the Pacifist Research Bureau (New 
Tendencies in Colonial Policy. With an Introduc¬ 
tion by Leonard Barnes. Pp. 16. London: Pacifist 
Research Bureau, 1939. 2d.). It is argued that there 
are only two alternatives: an extended and re¬ 
arranged imperialism with new rival imperialisms of 
greater equality and an ultimate clash between 
them; or the removal of existing imperialisms and 
their substitution by a great conception of civiliza¬ 
tion’s responsibility for the so-called uncivilized, with 
an equally great conception of world economic 
organization. The necessity of conforming to the 
wishes, or, at least, obtaining the consent of the 
native peoples in all matters affecting their welfare 
is also emphasized, including the application of this 
principle not only to the mandated territories but also 
in other colonial questions. The problem is further 
discussed in another pamphlet issued by the Bureau, 
“Wax and the Colonies” (War and the Colonies : 
a Policy for Socialists and Pacifists. Pp. 16, London: 
Pacifist Research Bureau, 1939. 2d.), in which pro¬ 
posals for a world conference to effect the liquidation 
of imperialism axe briefly outlined. 

Language in Science 

The general considerations of linguistics which 
threw light upon the procedure of science are dis¬ 
cussed by L. Bloomfield in the fourth number of 
volume one of the “International Encyclopedia of 
Unified Science'* (Linguistic Aspects of Science. 
By Leonard Bloomfield. Pp. viii-j-60. (Chicago: 
University of Chicago Press ; London : Cambridge 
University Press, 1939.) 5s. net.). If language is 

taken into account, science can be distinguished 
from other phases of human activity by agreeing 
that science shall deal only with events that are 
accessible in their time and place to any and all 
qbservers or only with events that are placed in 
co-ordinates of time and space, or that science 
shall employ only such initial statements and pre¬ 


dictions as lead to definite handling operations or 
only terms such as are derivable by strict definition 
from a set of everyday terms concerning physical 
happenings. 

It is the task of science to provide a system of 
responses which are independent of the habits 
of any person or community, but Mr. Bloom¬ 
field points out how far short we are of accurate 
definition in regard to meanings which are involved 
in the habits of communities and individuals, since 
the relevant branches of science are quite undeveloped. 
Discussing the development of scientific language, 
he distinguishes between the informal and formal 
scientific discourse, and emphasizes the importance 
of defining exactly the meaning of technical terms 
and limiting their use within the agreements upon 
which they are based. When meanings of the outside 
world are admitted, error may be incurred and 
certainty is lost. With regard to the place of linguistics 
m the scheme of science Mr. Bloomfield places it 
between biology and ethnology, sociology and 
psychology. It stands between physical and cultural 
anthropology. It is closely related to logic, since 
it observes how people conduct a certain type of 
discourse. The critique and theory of scientific speech 
is the task of logic. Mathematics, however, is a 
science only so long as we believe that the mathe¬ 
matician is not creating speech-forms and discourses 
(which is a skill, craft, or art) but exploring an 
unknown realm of concepts or ideas. 

Library Services in the United States 

Undeb the title “Professional Library Education” 
the Office of Education, United States Department 
of the Interior, has issued a bulletin by Nora E. 
Beust (BuU. No. 23; 1937) describing tho present 
position of library services in the United States and 
indicating the possibilities it offers as a career, and 
the qualifications required for the various fields of 
service. Much that is said of tho different types of 
library such as the public library, the school, the 
university or the special library is true generally, and 
if due allowance is made for the different conditions 
and details in the United States, this pamphlet gives 
a reasonably sound guide to the possibilities in Greatr 
Britain also, even if some directions have been much 
more developed in the United States. Details regard¬ 
ing training for librarianship, like the figures showing 
the present status of the profession, relate solely to 
the United States and attention is directed to a marked 
growth in the number of librarians in the last throe 
decades, particularly in comparison with the number 
of practitioners in other professions. Some reasons 
for success and failure in library work which are set 
forth in conclusion are of general validity. 

mi 

The Society of Applied Biologists 

Pbiob to the year 1904 there was no scientific 
society or journal in the United Kingdom devoted 
to applied biology. There was, moreover, little 
opportunity or encouragement for research in this 
field, and the work of the universities and other 
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educational institutions was primarily concerned with 
pure science. Owing to the initiative of Mr. W. E. 
Coiling© of the University of Birmingham and others, 
however, the Society of Applied Biologists (as it is 
now termed) came into being. And as 1938 marked 
the publication of the twenty-fifth volume of its 
journal (Annals of Applied Biology), Prof. W. Brierley, 
joint editor since 1921, has written an interesting 
account of the development of the Association (Ann. 
App . Biol., 26, 178; 1939), correlating it with more 
general trends of development in the country over 
the same period of years. From the outset the Society 
h^a. welcomed all investigators in economic biology, 
whether agricultural, horticultural, medical or com¬ 
mercial, and since its inception has steadily widened 
its interests. The journal, too, has increased in scientific 
value, developing from a volume of 359 pages in 
1922 to one of 891 pages in 1938. The inclusion of 
photographs of the presidents of the Association 
from 1904 up to the present time adds much to the 
interest of the retrospect. 

Agricultural Research Institutes 
The reports on the work of the agricultural research 
institutes in the United Kingdom carried out during 
the year ending September 1936 have now been pub¬ 
lished (London : H.M. Stationery Office. 5s.). The 
volume also includes reports of a number of other 
investigations, particularly into animal diseases, set 
afoot by the Agricultural Research Council, and 
accounts of the research activities of the agricultural 
advisory officers. Those who require fuller informa¬ 
tion on any subject are invited to consult the original 
papers, a list of which is attached to each report, or to 
inquire of the director of the institution concerned. 
Farmers and others in need of advice on agricultural 
or horticultural matters are reminded that by apply¬ 
ing to the agricultural organizer for their county, they 
can draw direct benefit from these research and 
advisory services. It is perhaps unfortunate that so 
much delay occurs before these reports are published, 
as thereby some of their value is inevitably lost. 

“Kqow Your School” Movement in the United States 
To the various agencies which foster local interest 
in the public schools of the United States, such as the 
official popular magazine School Life and parents* 
associations, a notable addition has recently been 
made. At the request of the American Association 
of University Women, the Office of Education pre¬ 
pared a series of study outlines of certain aspects of 
the public school system for the use of the Associa¬ 
tion’s branches. These proved so widely acceptable 
that they are being reprinted as ten-page leaflets. 
Those already issued are : “Know your Board of 
Education” (Local Education Authority), “Know 
your Superintendent”, “Know your School Principal” 
and “Know your Teacher”. They deal simply and 
clearly with such questions as “What are the duties 
of the principal “What should be his qualifica¬ 
tions V\ “Relationship to the local education author¬ 
ity, to the superintendent, to supervisors, to teachers, 
to the school janitor, to the community”. They are 


well adaptod for guiding discussion by study circles 
and contain suggestions for investigation and dis¬ 
cussion. In an article by the president of tlie Univer¬ 
sity of Cliicago which appeared in The Times United 
States Supplement of June 8, reference is made to 
“the deep and abiding faith of thopoople in education”, 
and it concludes—“we shall yet make good our boast 
that we are giving the world a demonstration of 
education by and for democracy”. The leaflets should 
serve as an acid test of this faith, and eventually tond 
to strengthen it. 

Manufacture of Rare Gases 

In an article by H. C. A. Holleman on the manu¬ 
facture of rare gases (Philips Tech . Rev., May), a 
method is described by which rare gases, as well as 
oxygen and nitrogen are obtained from the air at the 
Philips’ factories at Eindhoven in Holland. During 
the Great War, when it became more and more diffi¬ 
cult to import the argon necessary for filling the 
incandescent lamps made in the factory, they were 
forced to manufacture the gas itself and a gas lique¬ 
faction plant was installed. This plant continued to 
grow steadily after the War, as it was found to supply 
many needs. So many different gasos, all of which 
can be obtained from liquid air, are used in the 
Philips’ factories that it was very important to have 
the whole manufacture under one control. Besides 
argon, which is used for filling electric lamps, the 
rare gases helium and neon are also used in gas dis¬ 
charge tubes. For glass blowing and in the machine 
shops large quantities of oxygen are used in ordor 
to reach higher combustion temperatures than it 
is possible to reach with air. Liquid oxygon and 
nitrogen are both used on a large scale for cooling 
purposes and as aids in obtaining a high vacuum. 

As a protective gas in the working of metal parts 
for electric lamps and radio valves, much use is mode 
of a mixture of nitrogen and hydrogen. ’Nitrogen is 
also used during the manufacture of olectric lamps 
as a washing gas, while it is also used to fill special 
kinds of lamps. A modern installation for the separa¬ 
tion of air by the Linde method is described. Since 
krypton and xenon have relatively liigh boiling points, 
they collect in the liquid container below the main 
column, which contains oxygen for the most part. 
Methane occurs in variable amounts in the air and 
has about the same boiling point as krypton, so that 
it is collected with the krypton in the liquid oxygen. 
This leads to difficulties in practice since liquid oxygen 
together with a combustible substance like methane 
can easily form an explosive mixture and lead to 
accidents. Hence the strictest precautions have to 
be taken in the preparation of krypton and xenon. 

Earthquakes registered at De Bilt during 1936 

The “Seismische Registrierungen in De Bilt”, 24 ; 
1936, published in November 1938 and written by 
Dr, G. Van Dijk with a foreword by Dr. H. G. 
Oannogieter, contains a description of the instruments 
in use at the station with the constants necessary for 
the interpretation of the soismograms obtained, a list 
of the abbreviations used, acknowledgments, a short 
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paragraph on microseisms together with a table, 
followed by fifty-three pages in small clear typo of 
the earthquakes recorded. This record contains 
details of 443 earthquakes, giving in each case the 
date, phase and time of recording, the period of the 
phase, direction of initial impulse and remarks. The 
remarks consist chiefly of amplitudes, epicentre, and 
readings obtained by other observers who have 
communicated with De Bilt. A very sound practice 
has been not to give the recorded time of every pro¬ 
minent pulse but to limit the identifications to P, 
PP, PPP, S, SS, SSS, L, and M phases, so presenting 
very valuable data for seismologieal research in many 
directions. 

Diploma in Fuel and Refractory Materials at Leeds 

Fob, many years past the University of Leeds has 
provided courses for post-graduate students leading 
to special diplomas both in gas engineering and in 
fuel and metallurgy. A one-year course leading to 
a post-graduate diploma in fuel and refractory 
materials has now been arranged, in order to meet 
the growing demand for men with special training 
in refractory materials. Commencing in October next, 
the new course will be given in the Department of 
Coal Gas and Fuel Industries, and will be additional 
to the normal instruction in the subject received by 
all students reading for degrees in gas engineering and 
in fuel and metallurgy. An approved degree in science 
or technology is required as a preliminary qualifica¬ 
tion ; and the subsequent specialized training in fuel 
and refractory materials is intended as preparation 
for entry into either the ‘manufacturer’ or ‘user’ sides 
of the refractories or allied industries. Particulars 
of these courses may be obtained from the Registrar 
of the University. 

Announcements 

The following awards of the Royal College of 
Physicians have recently been made : the Moxon 
Gold Medal to Sir Arthur Hurst, senior physician to 
Guy’s Hospital, for his researches and observations 
in clinical medicine ; the Baly Gold Medal to Prof. 
C. H. Best, professor of physiology in the University 
of Toronto, for his physiological researches ; the 
Weher-Parkes Medal and Prize to Sir Pendrill 
Vamer-Jones, founder and medical director of the 
Papworth Village Settlement, for his work on tuber¬ 
culosis at the Settlement. 

The Counoil of the City and Guilds of London 
Institute has conferred the distinction of fellow of 
the Institute upon the following : Mr. L. B. Atkinson, 
Mr. C.R.Fairey, Mr. E. Fawssett, Dr. L. F. Goodwin, 
Sir Follett Holt, Sir Gilbert T, Morgan, Mr. F. 
Handley Page, Sir Leonard Pearce. 

A tea k memorial seat to the late Sir William 
Perkin, the chemist, is to be unveiled and dedicated 
to the public at Sudbury, Middlesex, on August 12. 
The memorial will be outside a recreation ground, 
and opposite the site where Sir William’s house and 
laboratory stood. The cost of the memorial has been 
met by public subscription. 


Dr. Gwenvron M. Griffiths has been appointed 
to the Kathleen Schlesinger research fellowship for 
the year 1939-40. The fellowship is provided from 
a fund established by the late Mr. Eugen M. Schlos- 
inger and Mrs. Schlesinger in memory of their 
daughter, and is given for investigations of cysts of 
the brain or allied conditions. It is ordinarily 
tenable at the National Hospital for Diseases of the 
Nervous System, Queen Square, London. 

Prof. Theodor Vahxen, president of the Prussian 
Academy of Sciences, has been awarded the Goethe 
Medal for Art and Science by the German Chancellor. 

The Medical Research Council has appointed Dr. 
Donald Hunter, physician to the London Hospital, 
and Mr. Harold E. Clay, national secretary of the 
Passenger Services Group, Transport and General 
Workers’ Union, to be members of the Industrial 
Health Research Board, in succession to Prof. J. A. 
Nixon and Mr. R. Coppock. 

Mr. E. J. Ludlow of Brylls, Waltham St. 
Lawrence, Berks, has been awarded the Founders 
Company fellowship to commence in September 
next. Mr. Ludlow will be the first person to hold 
this fellowship, which has been recently created. 
The normal value of the fellowship is £260 a year 
and will be renewable for a second year and in special 
cases for a third year. 

Mr. Paul Vellaoott, headmaster of Harrow, has 
been elected master of Peterhouse, Cambridge, in 
succession to the late Prof. H. W. V. Temporley. 

The fourth International Congress for Racial 
Hygiene will be held in Vienna on August 26-28 
under the presidency of Prof. E. Rudin. The fee is 
10 marks. Further information can be had from the 
Office of the Congress, Einemstrasse 11, Berlin, W.62. 

In Nature of March 26, p. 616, it was stated that 
the University of Peiping has been reopened under 
the direction of Prof. Hisorau Nagat, formerly of the 
University of Formosa. Monlin Chiang, writing as 
chancellor of the National University of Peking, 
states that the National University is now in Kun¬ 
ming, Yunnan, as part of the National Southwestern 
Associated University. He says that, following the 
fall of the city on July 29, 1937, all the national 
universities in Peiping moved with their faculties 
and staffs and almost 90 per cent of their students, 
leaving behind them practically all their books and 
apparatus, to the interior and combined into several 
groups under new names, of which the National 
Southwestern Associated University is one. As the 
evacuation took place during the summer vacation, 
these universities were able to reopen in their new 
homes more or less according to their original 
academic calendars, with what little equipment 
they had secured in the short interval. 

Erratum. —In Nature of July 22, p. 160, the 
dates for the Congress of the International Union 
against Tuberculosis were incorrectly given as 
August 11-September 20. They should read 
September 16-20. 
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Expression of Vacuolar Sap 

Recent work carried out here supports some, but, 
JWgTthink, not all of the views recently expressed by 
Phillis and Mason 1 regarding the composition and 
structure of cytoplasmic and vacuolar saps in plants. 
Copper beech leaves which contain anthocyan in the 
vacuoles of epidermal and palisade tissues were used 
and were carefully pressed between flat plates in the 
50-ton testing machine of the Engineering Depart¬ 
ment through the kindness of Prof. C. H. Bulleid. 
Care was taken to avoid slipping of the leaves as 
suggested by Phillis and Mason. 

Juice exudes when the leaves are pressed. Increase 
in pressure above approximately 400-500 atmospheres 
does not result in expression of any further appreciable 
quantities of juice from the leaves when alive and 
uninjured. If this residue is killed by freezing in 
solid carbon dioxide a considerable further amount 
of juice is expressed at these relatively low pressures 
as described by Phillis and Mason. Data regarding 
the samples of juice in a typical experiment are given 
in the accompanying table : 



Before killing 

After killing 

Pressure applied normal to 
leaf surfaco (atmos.) 

133 

280 

350 

350 

Osmotic pressure of express¬ 
ed juice (atmos.) 

8 

11 

11-5 

24 

Volume of Juice per 1O0 gm. 
leaf (ml.). 

9-5 

7-7 

2 >2 

10-1 

Colour of juice In Lovibond 
units per cm. depth— 

Red units 

22 

20 


10 

+ Yellow units 

22 

19 

.—i 

6 

+ Blue units 

30 

24 

— 

2 

Mean plasmolytic value in 
atmospheres—epidermis 
mesophyll 

24 

30- 

-35 




It 'will be noted that the juice expressed before 
; killing was strongly coloured by anthocyan. In fact, 
it contained 80 per cent of the total anthocyan. The 
11 juice obtained after killing contained little anthocyan 
and had an osmotic pressure two to three times 
greater than the juice obtained before killing. It is 
difficult to escape from the conclusion previously 
drawn by Phillis and Mason that the first pressing 
expressed vacuolar sap (of low osmotic pressure) and 
the second, after killing, expressed cytoplasmic sap. 
The distribution of anthocyan in the samples rules 
out the suggestion that the low osmotic pressure of 
the alleged vacuolar sap is due to filtration of water 
^from the solutes which remain behind. 

With a different technique, it is possible to bring 
* about this filtration and compare the two processes. 
In the experiment just described the pressure was 
quickly applied, that is, the pressure rose from zero 
to 183 atmos. in the space of about five minutes. 
In the ‘slow pressure’ treatment leaves are subjected 
to, say, 25 atmos. for about thirty minutes, by which 
time all the juice expressible at that pressure will 
have exuded. The pressure is raised at first by 


5 atmos., later by about 10 atmos. increments until 
no further juice is obtained ; after each increment 
the system is allowed to come to equilibrium bofore 
the next increment is given. The juice so obtained 
is colourless and tends towards pure water in com¬ 
position. In our experiments its osmotic pressure 
lias varied from 1-4 atmos. Finally, wlion the 
residue from this treatment is killed by carbon 
dioxide freezing and pressod, a further quantity of 
juice is obtained which is strongly coloured by autho- 
cyan and has the very high osmotic pressure of 
30-37 atmos. The explanation is that the slow pressure 
treatment has squeezed out the vacuolar water, 
leaving the solutes behind, and when the tissue in 
killed and pressed the juice obtained contains the 
cytoplasmic water and solutes and the vacuolar 
solutes also. 

With the slow pressure treatment no liquid is 
obtained at all below about 23-25 atmos. and only 
traces at this pressure; but in iho pressure range 
30-50 atmos. about half the expressible liquid is 
obtained (it should be empliasized that ifc exudes 
very slowly, as indeed it exudos very slowly during 
plasmolysis). When one recalls that the plasmolytic 
value for the epidermis of these leaves is about 
23-25 atmos. this result is very significant and 
strongly suggests that this figuro (the plasmolytic 
value) actually represents the hydrostatic pressure 
within the cell. 

To conclude, our view is that when a relatively 
large pressure is suddenly applied, ns in the quick- 
pressure treatment, weak parts of the liquid protoplast 
are distended and fissures are formed through which 
the vacuolar liquid is forced. Phillis and Mason 
suggested expression of vacuoles through fissures 
without making clear whether they regard these 
fissures as being produced by sudden application of 
pressure. When the slow pressure treatmont is 
applied, bursting in this manner does not occur and 
filtration of water through the semi-permeable proto¬ 
plast takes place, resulting in a concentrating of the 
vacuole exactly similar to the concentrating of the 
vacuole which occurs during plasmolysis. The 
anthocyan distribution and osmotic pressure data 
show, we believe, that the vaouolar sap of these 
leaves has an osmotic pressure of about 8-11 atmos., 
that the hydrostatic pressure within the cells is about 
25-35 atmos. (in the several tissues), and that the 
difference is attributable to secretory work done by 
the living protoplasts*. 

T. A. Bentset-Clajrk. 
Dorothy Bexon. 

Botanical Department, 

University College, 

Nottingham. 

July 4. 

1 Phillis and Mason, Natvbe, 140, 870 (1987); Brit. Au. Rep. 1988, 
p. 493. 

* Bonnet-Clark, Greenwood and Barker, Nm PhytoL, 85, 277 (1980), 
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Liberation of Potassium by Acetylcholine in 
the Central Nervous System 

Similarities in the physiological activities of 
potassium and acetylcholine have been frequently 
pointed out 1 . As we know that potassium directly 
affects the functions of the cells, one should consider 
whether acetylcholine works through a liberation of 
ionic potassium or not. This might be the case, as 
in such organs like muscles and the central nervous 
system a combined form of potassium has been 
actually detected. Consequently, the liberation of 
potassium under the influence of acetylcholine was 
the first thing to look for. 

As an object for our inquiry, we took the central 
nervous system of the Hungarian Eseulenta. The 
whole nervous system was carefully isolated and cut 
into two homologous longitudinal portions. Both 
were soaked in isotonic saline (1 c.c.), one being kept 
for a control, the other being submitted to the action 
of the drug. After a while (about one hour), nervous 
tissue and surrounding saline were treated in a mortar 
in a final concentration of 90 per cent alcohol, and 
free, uncombined potassium was estimated in the 
liquid after centrifuging. The following data have 
been gathered : 

(1) Neither eserine alone nor acetylcholine alone 
affected the content of free potassium. 

(2) Acetylcholine, when eserine had been previously 
supplied for thirty minutes, increased the ratio of free 
potassium (12-56 per cent, with an average of 23 per 
cent). 

(3) A previous treatment with atropine inhibits the 
effect of acetylcholine. 

Thus it is demonstrated that acetylcholine liberates 
potassium from some compound. Considering our 
experimental conditions are purposely unphysio - 
logical in the sense that nervous cells turn rapidly 
inactive in the absence of oxygen, it is highly prob¬ 
able that the effect of acetylcholine should not be 
considered as the consequence of a functional altera¬ 
tion due to it, but rather to its primary and direct 
effect. 

What adrenaline would do under the same circum¬ 
stances is now the matter of our investigations. 

Walter DultAire. 

Otto Loewi. 

Laboratoire de Pharmacodynamic, 

University, Bruxelles. 

July 5. 

1 Pichler, Arch, easprn. PluirmakoloQ., 175, 85 (1934). 


Influence of Sodium Chloride on Glucose Absorption 
from the Intestine of Iodoacetate-poisoned Rats 
Iodoaoetate poisoning decreases the rate of 
absorption of glucose and the ‘actively absorbed’ 
hexoses from the intestine of rats by about 60 per 
cent, whereas the absorption of xylose is not affected 
by this poison 1 . Adrenalectomy has the same effect 
on sugar absorption*. According to Meyerhof®, 
iodoaoetate acts on glycolysis by suppression of the 
oxido -reduction between pyruvic acid and triosephos- 
phate. It has been suggested 4 that adrenalectomy 
influences the glycolytic metabolism in a similar way. 
Now it has been shown by various American workers 
that adrenalectomy is followed by a severe disturb¬ 
ance in the excretion and distribution of electrolytes, 
and that by means of a diet containing no potassium 
and much sodium it is possible to maintain life with 


adrenalectomized animals indefinitely. It was there- ^ 
fore tried whether the effect of iodoaoetate on sugar . 
absorption als o depends on the electrolyte composi¬ 
tion. 

Female rats of 150-200 gm. were used. Six hours 
before the absorption experiment they were given 
subcutaneously 1*6 c.c. 1 per cent NaCl + 0*5 c.c. 
N/10 Na a C0 3 . Two hours before the absorption this 
dose was repeated and 1 £ hours before the absorption 
the animals were poisoned with 0*1—0*12 mgm. 
iodoaoetate 1 gm. body weight. The experiments 
were carried out in urethane narcosis using the same 
methods as in the above-mentioned previous work 1 . 
Simultaneously with the sugar, a third dose of sot^ium ^ 
chloride (0*5 c.c. 1 per cent subcutaneously) wa^ ' 
given. The experiments showed indeed that the 
inhibiting effect of iodoaeetate on sugar absorption 
is suppressed after sodium chloride administration. 
The accompanying table shows the experimental data 
(including experiments in which Na fl C0 3 was replaced 
by NaCl, and which show the same type of result). 


Amount of glucose absorbed in 45 minutes (per gent of total 

AMOUNT INJECTED). 


Normal rats 

Iodoacetate-poisoned rats 

Without NaCl 

After 

NftCl+Na,00 a 

administration 

Aftoi NaCl 
administration 

83*5 

26*0 

02*0 

73 0 

49-3 

26-0 

75*6 

63*2 

72-6 

28-0 

78*0 

05*5 

62*8 

31*0 

09*0 

81*5 

01 *5 

31*0 

68-0 


Average: 66*9 

28*2 

07*5 

70*8 


The general toxic effect of iodoaoetate on rats is 
counteracted by sodium chloride in a similar way. 
Female rats of 90-110 gm. die 12-16 hours after 
injection of 0*05 mgm. iodoaoetate/gm. body weight, 
whereas after administration of sodium chloride in a 
similar dose as above they survive after a dose of 
0*08 mgm./gm. 

L. Laszt. 

Physiological Laboratory, 

University, Fribourg, 

Switzerland. 

June 19. 

1 Wilbrandt, W,, and Laszt, L., Biochem. Z., 259, 398 (1933). 

• Wilbrandt, W., and Lengyel, L., Biochem. Z„ 867, 204 (1933). Laszt, 

L., and Veraar, F., Nature, 138, 844 (1935). J 

“Meyerhof, O., Helo. chxm. Ada, 18, 1030 (1936). * f 

* Laszt, L., and Verzftr, F., Pfflgen Arch., 286, 693 (1935). * 


Nicotinic Acid, Pentose-nucleotides and Anaemia 

In a recent issue of Nature 1 , Oaspersson and 
Schultz stress the importance of the occurrence of 
pentose-nucleotides in the nucleus and especially in 
the cytoplasm of cells in rapid mitotic division. Their 
observations would appear to have a distinct bearing 
on the subject of the pathogenesis of pernicious 
aneemia and other blood abnormalities of kindred 
mode of origin. 

Some time ago 3 , the suggestion was made that, in - 
these conditions, the normal formation of erythrocytes^ 
by the mitotic division and subsequent ripening of 
the erythroblast was in abeyance : and that the red 
blood cells were here formed, heteroplastically and 
directly, from the corresponding hcemooytoblasts 
(primitive or definitive as the case might be) after 
multiplication had occurred by an amitotic process. 
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In support of this hypothesis, it was found 3 in the 
ease of a major sequela of iron, deficiency in the pig 
which was characterized, among other appearances, 
by groat destruction of liver parenchyma and a 
macrocytic anaemia, that the administration of liver 
extract produced a dramatic amelioration in which 
there took place a return of the circulating blood to 
normality and a replacement of the amitotic haemo- 
cytoblastic blood formation in the marrow by a 
mitotic erythroblastic one. Recently Elvehjem and 
his collaborators 4 have shown that liver extract con¬ 
tains nicotinamide, a substance which, as is well 
known, constitutes with pontose-nucleotide the 
cpenzyme system. Further, Chick and co-workers 5 
"'have demonstrated that nicotinic acid brings about 
a rapid restoration of health in a condition of the pig 
termed by them “pellagra”, but winch, failing 
evidence to the contrary being forthcoming, would 
appear to be the iron deficiency sequela. 

Caspersson and Schultz emphasize the point that 
in rapidly growing embryonic tissues (with frequent 
mitotic division, therefore) the cytoplasm of the cells 
stains basophile, an occurrence which they attribute 
to the presence of nucleotides. The characteristic 
feature of the hsemocytoblast in intense basophilia 
of the cytoplasm with marked acliromasia of the 
nucleus. Tliis state of affairs, on the contrary, is not 
associated with mitosis, rapid or otherwise, but with 
amitotic division, a process recognized by the com¬ 
petent authorities as being, in the majority of eases, 
a degenerative one. The degenerative aspect of the 
case is further added to by the fact that ripening 
of the erythrocyte, whether directly, as here, from 
the hecmocytoblast or indirectly, as in normal con¬ 
ditions, from the erythroblast, is essentially a 
degeneration. 

In these circumstances it does not appear to be 
unreasonable to assume that, in mitotic division 
conditions with rapid increase in the chromatin of 
the dividing nuclei, nicotinic acid is a necessary 
adjunct to the nucleotides in the formation of 
coenzyme for the carrying out of important intra¬ 
cellular functions such os mitosis must be. Its absence 
would seem to furnish an explanation of the de¬ 
generative amitosis, defective chromatin formation, 
and premature ripening of the erythrocytes in the 
conditions just considered, in that coenzyme would 
be unable to function without it: while the return 
to normality in such cases after its administration 
could be construed as a restoration of the activity 
of the coenzyme by its presence. 

On these lines it would seem that a tentative 
understanding of the pathogenesis of the anaemic 
conditions under discussion could be arrived at, 
though it is not suggested that nicotinic acid is the 
sole agent in liver extract wlxich is active in such 
circumstances. At the same time, it is not supposed 
that failure of mitotic division in such cases is limited 
to the cells of the haemopoietic system. 

J. P. McGowan. 

16 Ruthriehill Road, 

Stoneywood, 

Aberdeen. 

June 19. 


1 Caspersson and Schultz, Nature, 143, 602 (1039)* 

“McGowan, “Pernicious Anaemia, etc.” (London: Lewis, 1926). 
Pror. Roy. Soe , Med. (Sect. Compar. Med,), 21, 33 (1928). Edin. 
Med. J., 07, 330 (1930); 42, 293 (1036). 

“McGowan and Sinclair, Edin. Med. J., 88, 406 (1981). 

' 4 Blyehjom et <d„ J . Amer, Chew. Soe 69, 1767 (1937). 

* Chick et al. % Rioehm. J 82, 10 (1938). 


Preliminary Investigation of the Metabolism of 
Stilbene 

Experiments on the recovery of synthetic (iatro¬ 
genic compounds related to stilbene and diphenyl- 
ethane 1 from the urine of female rabbits have shown 
that the recoveries are very high compared with 
that of cestrone under the same conditions 3 . Com¬ 
pounds such as 4 : 4'-dihydroxy-Y : 8-diphonyl-tt- 
hexane and 4 : 4'-dihydroxy-a : p-diethylstilbene give 
recoveries of the order of 20 per cent compared with 
1*5 per cent found for cestrone. This indicates a 
metabolic process for the synthetic usstrogens 
different from that of oestrone. 

In studying the metabolism of those compounds, 
it was considered of importance to include stilbene, 
the simplest related active compound, which litis 
been shown to produce full lustrous response in 
ovariectomized rats when injected in doses of 25 
milligrams 3 . 

Two grams of stilbene wore injectod into two 
female rabbits over a period of twenty (lays, and 
from the urine a crystalline phenol, molting at 
283° C., was isolated. No depression in melt ing point 
was observed on mixing with an authentic specimen 
of 4 : ^-dihydroxystilbeno, melting point 284° 0. No 
p-hyclroxybenzoic acid was isolated from the urine, 
but benzoic acid was found in such quantities, more 
than twice that found in the control rabbit urine, as 
to leave little doubt that benzoic acid is a metabolic 
product of stilbene. 

It is of particular interest to note that 4 : 4'- 
dihydroxystilbene is a more active oestrogen than 
stilbene, as it producos full lustrous response in doses 
of 10 milligrams, and 00 por cent response in doses 
of 5 milligrams, when injoetod into ovarioetotnLzod 
rats l . 

Further extensive work on this subject is now in 
progress. 

H. W. Htkoud. 

Courtauld Institute of Biochemistry, 

Middlesex HoHpibil Medical School, 

London, W.l. 

Juno 24. 

1 Doddu, K. (J., Golbfrg, L. f Lrwhou, W., and lloblnaon, Hlr R„ 

Proc. Roy. Soe., £, 127 , 140 ( 1930 ). 

“Stroud, 8. W., J. Endocr'm 1, 

8 Dodds, E. C., Fitzgerald, M. E. IT., and Lawson, W., jNaturk, 140, 

772 (1037). 

4 Dodda, B. 0., and Lawson, \V„ NATURE, 139, 027 (1037), 


Vaginal Smears and the (Estrous Cycle of the 
Cat and the Lioness 

A study of vaginal smears taken from ton eats 
during a period of a year showed that their nitrous 
oycle consists of the following four chief phases t 

(1) Pro* oestrus. Characterized by the presence of 
very numerous nucleated epithelial colls, of fairly 
uniform shape. 

(2) CBstrue. The picture obtained is variable, being 
apparently dependent on the individual intensity of 
the reaction 1 . Thus in tlio spring large, flat, non- 
nucleated oornrfied cells predominate, together with a 
smaller number of nucleated cells of similar shape. 
The proportion of nucleated to non-nucleated 
cells is reversed during shorter seasons of lower 
temperature, such as autumn. It should be noted 
that these are not the only cellular elements of the 
oestrous smears; smaller, intensely staining round 
cells, with distinct nuclei, being also encountered 
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sporadically. The appearance of these uncornified 
cells may be ascribed to irregular comification of the 
vaginal epithelium, as was shown by histological 
preparations in which differently shaped and non- 
cornified ceUs could be observed in the folds of the 
vagina. The diagnosis of the phase of the cestrous 
cycle thus depends not only on the presence of 
characteristic elements but also on their mutual 
proportions. Thus, the presence of sporadic leucocytes 
does not exclude oestrus. We would add that the 
cestrous smears also contain fairly numerous, free 
deformed nuclei. 

(3) Meto&strus in the cat is, as in the other an imal s, 
characterized by the appearance of masses of leuco¬ 
cytes in the smears. The leucocytes are also evident 
in histological preparations of the vaginal wall, show¬ 
ing that their appearance is not due to irritation 
involved in taking smears. 

(4) Anoestrue. Various types of nucleated epithelial 
cells, differing in size, shape, and affinity to stains, 
both of the plasma and the nucleus, are found in 
an oestrus. The relative proportions of these various 
cells are neither characteristic nor constant. 

Smears were taken from two lionesses in oestrus 
and an oestrus. During the resting period the smears 
contained various types of epithelial cells, as in the 
case of the cat. The cestrous smears contained pre- 
ponderatingly large, flat, non-nucleated, cornified 
cells, with a smaller number of cells cont aini ng 
pyknotic nuclei. Here also free deformed nuclei 
were found. Similar results were obtained for 
occasionally taken oestrous smears in the wild polecat. 
Only sporadically were epithelial cells of other types 
encountered. 

It may, on the basis of our findings, be stated that 
the vaginal smears of the cat and the lioness are 
practically identical, and may be used for the 
diagnosis of the phase of the cestrous cycle ; the 
most characteristic is the smear obtained during 
oestrus. 

H. Liohb. 

Kazdeeebz Wodzicki. 

Department of Anatomy, 

College of Agriculture, 

Warsaw. 

May 31. 

1 Iiohe, Nature, i43, eoo (1939). 


A 3,5-Cholestadiene from Cholesteryl Oleate and its 
Possible Bearing upon the Formation of Carcinogenic 
Substances in Heated Fats 
In recent years, several research workers have 
studied the problem, whether cancer of the skin in 
the tropics could be caused by carcinogenic substances 
formed in the skin after strong irradiation and whether 
the high percentage of cancer of the stomach in 
northern regions was connected with the usual diet 
and its preparation (for example, heating of fats). 
In a number of communications, Roffo 1 has proved 
the carcinogenic action by the ultra-violet rays of 
sunlight, and his results have been corroborated by 
other authors 1 . He has put forward, too, the theory 3 
that a carcinogenic substance may be formed by the 
action of ultra-violet rays from cholesterine, which 
accumulates in the skin under the influence of the 
irradiation. Roffo has tried to strengthen this view 
by experiments m vitro with cholesterine ; however, 
a definite reaction product has not yet been isolated 


and, moreover, the chemical evidence given is not 

°°Ooneermng cancer of the stomach, Waterman' 
added heated fats or an extract of them to the 
of mice and observed consequently papillomas ot the 
stomach, in some cases with ulceration. Administra¬ 
tion of cholesteryl oleate produced similar results, 

even of greater malignity 8 . . . ,. « . 

According to Roffo’, oral administration of irra¬ 
diated cholesterine, irradiated egg-yolk, or several 
fats boiled for thirty minutes causes neoplastic 
alterations of the alimentary tract of mice. 

Recently, Domagk 8 in some cases obtained tumours 
of the stomach in mice fed on a diet rich in olive >911, 
while Widmark* concludes from his experiments that 
extracts of roasted food (horse muscle treated ab 
275° C., browned butter and roasted coffee) contain 
one or more carcinogenic substances. In collaboration 
with Dr. Waterman, we have attacked the problem 
from the chemical side by trying first to isolate an 
active substance from heated fats, secondly studying 
the pyrolytic decomposition of cholesteryl oleate as 
a type of cholesteryl ethers, which occur normally in 
fats. In the latter case, one may expect 10 the forma¬ 
tion of an unsaturated steroid hydrocarbon, related 
to those studied by Staveley and Bergmann 11 in 
order to discover whether the presence of any par¬ 
ticular number and arrangement of double bonds 
would produce carcinogenicity in steroids’ * and to 
A 2,4-cholestadiene, the photo-oxide of which has 
been studied by Butenandt and Kudfuss 19 upon 
carcinogenic activity in tarring experiments. 

Therefore synthetic oholesteryl oleate (British 
Dr ug Houses) was distilled in vacuo (0*3 mm., bath 
temperature 300-340° C.). From the distillate a 
hydrocarbon C 2 7H 44 was isolated with m.p. 77—78° C. 
and *55 - - 114°. (Analysis C„H„ s 0. 87-00, 
H. 12*04. Found 0. 87*68, H. H-89.) From Uuh 
evidence we conclude that wo are dealing with 
A 3.5-eholestadiene 11 . 



The reaction with but one molecule of bromine, 
indicating that tho two double bonds present are 
located in two different rings, and the absorption 
spectrum* with maxima at 228, 236 and 243 mjx 
confirm this opinion. 

In feeding experiments with this hydrocarbon in 
a group of mice during a year, Dr. Waterman 13 
obtained four papillomas of the stomach, one of which 
showed infiltrating properties. Though these experi¬ 
ments are to be continued for a longer time and on 
a larger scale, it seems to be very probable that a 
carcinogenic hydrocarbon may be formed from a~ 
cholesterine ether occurring in fats. With regard to 
this property, other cholesterine ethers are being 
examined. 

The isolation of A 3,5-cholestadiene 11 from irra¬ 
diated cholesteryl acetate, which substance otherwise 

* I am greatly Indebted to Prof. I*. S. Ornstein, and co-workers, 
Utrecht, for measuring this and other absorption spectra. 
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can be distilled without decomposition, possibly forms 
a linkage between the thermal decomposition of a 
cholesterine derivative examined and the changes 
brought about by irradiation in Roffc’s experiments. 
If so, the irradiation experiments carried out in 
vitro with free cholesterine should be extended to 
cholesterine ethers. 

Still in another way these facts are linked together, 
considered in connexion with the results of a recent 
investigation by Waterman 1 *, who, studying carcino¬ 
genic hydrocarbons polarographically, found that 
many of them, and also A 3,5-cholestadiene and 
irradiated cholesteryl oleate, showed a reduction 
interval at 350 mv, while cholesterine, irradiated or 
''not, did not possess this property. 

From later experiments 1 ® it appeared that the 
unsaponifiable matter of heated fat, freed to a large 
extent from sterols, showed the same reduction 
phenomenon and that the similar fraction from 
unheated fat did not do so. 

Synthetic cholesteryl oleate in higher concentra¬ 
tions than formerly used also gives the same interval 
(according to the mode of preparation the presence 
of traces of A 3,5-oholestadiene may be expected !). 

The details of this investigation, together with the 
results of feeding experiments by Dr. Waterman, will 
be published elsewhere. 

H. Vexjdstba. 

Laboratory, 

Antoni van Leeuwenhoek-huis, 

Amsterdam. 

June 21. 

1 Roffo, A. H., Sol. Inst. Mad. Exp. Estud . Oancer (1083-1938), 
compare Z. Xrebsf., 47, 473 (1938). 

* Soo literature cited by Bergman, W., Z. Krebtf., 48, 640 (1939). 
a Roffo, A. H., Z. Krcbsf., 47, 473 (1938). 

* Compare tlie detailed critical survey by Bergmann, loc. tit, 2. 

0 Waterman, K., Conference Xxiouwenlioek-Vexeenlging V. 86, Paris, 
1937 (m details btlll to bo published). 



• Domagk, G,, Z. Krebtf., 48, 284 (1939). 

9 Wldmark, E. M. P., Natttrb, 143, 984 (1939). 

10 Compare Dimroth, K., Tiautman, G., Set. 69, 060 (1986) (Formation 

of a oholcbtadiene from 7- hydroxy-cliolesterlne-bcnzoato). 

11 Staveley, H. E., Bergmann, W., J. Org . Chem. t 1, 667, 676 (1086). 

8ee also, Eck, J. C„ van Peursem, R. L., HollmgbivortlL B. W., 
J. Amer. Chem. Soc., 61, 171 (1989). 

11 Butanandt, A., ZudfusB, H., Z. Phytiol. C7um., 253, i (1938). 
u To be published In Acta Intemat, Contra Canmm. 
u Bergman, E., Hirsberg, Y., Kattteb, 142, 1037 (1938). 

13 Waterman, N,, Acta brevia neerlandica t 9, 143 (1939). 


Constitution of Solasonine (Solanine-s) 

Further analyses of the gluco-alkaloid, solasonine 
(solanine-e), the aglycone, solasodine (solarddine-s) 
and its derivatives are in agreement more with the 
molecular formula, C 4S H 7B 0 16 IT, for the glyoone and 
Ci 7 H 43 O b N for the aglycone. Formulae, C a7 H 45 O a N 
' and C a4 H 4S Oj|N, for the aglycone and corresponding 
formulae for the gluco-alkaloid are not yet excluded 
but are less likely on theoretical grounds. From 
biochemical considerations a formula containing 27 
carbon atoms is also to be preferred since there are 
no well-authenticated steroid derivatives, with the 
exception of solanocapsine and solanooajpsidine 1 to 
which the same argument may apply, containing 
a 26 carbon atoms. Since solasonine gives rise to 
glucose, galactose, rhamnose and solasodine on 


hydrolysis®, it must now be built up from these sugars 
and one molecule of the aglycone and not two as 
suggested by Oddo. 

According to Oddo and his co-workers, solasodino 
contains two active hydrogens (Zerewitinoff) and 
forms an amorphous diacetyl derivative (a crystalline 
monoaoetyl derivative has now been obtained, 
m.p. 195°, which is soluble in dilute acids). Since it 
gives with nitrous acid a crystalline compound richer 
in nitrogen, Oddo concluded, on the basis of a formula, 
C 18 H 31 QN', that solasodine contains both a hydroxyl 
and a secondary amino group. 

When the compound formed by nitrous acid is 
crystallized from alcohol containing a lifctlo ammonia, 
however, pure solasodine is regenerated indicating 
its salt-like character. Also, solasodine yields quatern¬ 
ary salts by simple addition [mothiodide, m.p. 286° 
(decomp.), ethiodide, m.p. 284° (decomp.)] so that 
it is a tertiary base, A Zeisel estimation shows the 
absence of an NCH 3 group so that the nitrogou 
probably forms part of two rings. 

Consequently, both oxygens must bo prosont os 
hydroxyl groups (Zerewifcinoff) and since only a 
monoacetyl derivative is formed, the second hydroxyl 
group is probably tertiary. Dehydration by means of 
methyl alcoholic hydrogen chloride removes ono 
hydroxyl forming dehydrosolasodine, identical with 
‘solanidine-s ether’ 8 and ‘solanosodine’ J and tlio same 
compound has also been isolated from the mother 
liquors during the purification of solasodine (cf. 
Boehekneyer 8 ). 

On selenium dehydrogenation, methyloycloponi ono- 
phenanthrene and pyrrole bases are producod 1 
indicating a steroid structure. It givos a digitonido* 
thus placing one hydroxyl group in cw? position on () ,. 

Solasodine forms a hydroderivalive on catalytic 
hydrogenation and a dibromo derivative by addition. 
It must therefore contain ono double bond, provision¬ 
ally placed on analogy with other storoida at O tt (V 

On the above evidence and assuming a ckolotd oih>1 
carbon skeleton and one point of attachment of the 
basic portion to the steroid nuclouH, the structure of 
solasodine is most probably 



The same conclusion has been reached by Olomo, 
Morgan and Baper* for the basic struoturo of 
solanidine which is very similar in its chemical 
reactions to solasodine. It would appear therefore 
that solasodine is a hydroxy derivative of solanidine* 
On this basis, complete hydrogenation of dohydro- 
solasodine should possibly yield dihydrofiolanidine 
and this relationship is being further investigated. 
Solangustidine 6 , which is now isomeric with solasodino, 
may also be similarly closely related. 

Both solasodine and solanidine give a series of 
beautiful Colour reactions with p-substituted alde¬ 
hydes and acetic-sulphuric acid, indicative of a 
pyrrolidine rather than a piperidine type of com¬ 
pound. 

With B. Culford Bell, the alkaloid purapurine 7 
from the fruit of Solarium aviculare has now been 
shown to be identical with solasonine, while a 
more detailed examination of the alkaloid from 8* 
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auriculatum 8 has shown that it is not identical with 
solasonine. 

Thanks are due to the Chemical Society and the 
Australian and Hew Zealand Association for the 
Advancement of Science for grants. 

L. H. Briggs. 

Auckland University College, 

Auckland, Hew Zealand. 

June 1. 

1 Barger and Traenkel-Conrat, J. Chem. Soc 1537 (1036). 

1 Oddo and Carolina, Ber., 67, 446 (1934) and eailiei papers. 

9 Rochelmeyer, Arch. Pharm., 275, 336 (1937). 

4 Rochelmeyer, Arch. Pharm., 274, 543 (1930). 

4 Clemo, Morgan and Raper, J. Chem. Sue , 1299 (1936). 
fc Tutm and Clewcr, J. Chem. Soc., 105, 565 (1914). 

" Levi, J. Snc . Chem. Ind , 49, 395 T (1930). 

* Anderson and Bnggs, J. Chem. Soc., 1036 (1937). 


Mechanism of Hydrolysis of Inorganic Esters 

By the use of water containing an excess over 
the normal of the heavy oxygen isotope ( la O), it has 
been definitely and very directly shown that during 
the hydrolysis of the esters of weak carboxylic acids 
the break occurs at the C—0 bond of the ester, thus : 

R-C ->R.C x 

\0R'K**OH N OH + R'-OH 

Thus the alcohol resulting from the hydrolysis con¬ 
tains only the normal proportion of heavy oxygen 
isotope. This has been shown by Polanyi and Szabo 1 
for the case of alkaline hydrolysis and by Datta, 
Bay and Ingold* for the case of acid hydrolysis after 
Roberts and Urey 8 had shown that the same C—O 
bond is involved in the reverse process of esterifica¬ 
tion. 

We have recently carried out a similar experiment 
on the alkaline hydrolysis of trimethyl phosphate, 
using aqueous sodium hydroxide prepared by acting 
with sodium on water enriched in the heavy oxygen 
isotope. The hydrolysis was carried out at 80-90° C. 
and proceeded until slightly more than one methyl 
group was removed. The resulting aqueous methyl 
alcohol was distilled off and purified by fractionation. 
The alcohol vapour was then passed over a red-hot 
platinum filament, whereby it was ‘cracked’ to give 
carbon monoxide and hydrogen. The mixture, plus 
excess hydrogen, was passed over a nickel catalyst 
and the carbon monoxide thereby reduced to water. 
This water thus contained the oxygen for the alcohol 
produced in the hydrolysis. Its density was measured, 

' after purification, by the usual micro-pyknometer 
method 4 . 

The results are shown in the accompanying table, 
where Ap (initial) is the excess density of the original 
water in parts per million and Ap (final) is that of 
the water produced from the alcohol. 

Ap (initial) Ap (final) 

180 0 

180 -f-1 

200 0 

The results show quite clearly that during the 
hydrolysis the P—O bond of the ester is broken thus : 

/OCH, /OCH, 

0=P—OCH a -* O-P-OCH, 4- CH a OH 

H;OH \0H 

The experimental error of the density measurement 
may be taken as ±5 parte per million, so that at 
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least 97 per cent of tho hydrolysis must proceed as 
indicated above. 

This is a somewhat surprising result in viow of 
the fact that trimothyl phosphate is a fairly efficient 
methylating agent 8 . 

Density measurements of the residual water show 
that, apart from the hydrolytic replacement of oxygen, 
there is only a very slight exchange of oxygen between 
the water and the ester. 

During the hydrolysis carried out as described 
above, a considerable quantity of dimethyl ether is 
produced. We are endeavouring to determine whether 
or not this ether contains excess of 18 0, and also to 
investigate the course of the hydrolysis in acid solu¬ 
tion. We also hope to extend the work to other 
inorganic esters. 

The University, '*• Herbert. 

Manchester. 

June 30. 


E. BuTJMENTItAL. 


1 Polanyi and .Szabo, T/ans. Far . Soc., 30, 608 (1934). 

9 Datta, Day and Ingold, J. Chem Soc., 838 (1939). 

9 Urey and Roljeits, J, Amer. Chem. Soc., 60, 2393 (1938). 
4 Gilftllan and Polanyi, Z. phi/8. Chem., 166, 254 (1933). 

* Noller and Dutton, J. Amcr. Chem. Soc., 55, 424 (1933). 


Application of the Coincidence Method to Testing 
the Lifetime and Level Scheme of Radium C' 
The application of the coincidence method to 
investigations of nuclear processes may be extended 
in certain ways by using a variable resolving time of 
the coincidence circuit and by measuring pseudo- 
coincidences, that is, counts arising from two impulses 
which are not simultaneous but separated by a very 
short time. The number of ‘coincidences’ given by 
two particles, in which one follows the second in a 
time determined by the radioactive constant X, is 
proportional to 1 — <r* T , t boing the length of the 
impulse. The duration of the impulse is dependent 
upon the electrical constants of the circuit, anti by 
changing ilie constants of one or both circuits it is 
possible to obtain various determined lengths of tho 
impulses. In order to measure X, two sets of experi¬ 
ments are made : (a) with the impulse of tho first 
particle long and of different durations, and the 
impulse t 2 of the second very short; (6) with tho 
conditions reversed. The difference a—b is equal to 

(e-Ar, _ e-ATi) where and are the number 

of counts in each counter, N the number of Seis¬ 
in tegrations. The method of lengthening the impulses. 
only from one kind of particle allows one also to 
decide the order in which the particles are emitted. 

In these experiments the method was applied to 
the transformation 

RaC A- RaC' RaT). 

Coincidences were observed between the various types 
of radiations, namely, a—p, a—y, P~*Y» and y—y. 
The p- and y-radiations were measured in the usual 
way by means of Geiger-Muller tubes ; the a-particles 
were counted separately by operating a Geiger-Miiller 
tube in the proportional region. The curve on the 
accompanying graph gives the number of real 
‘coincidences’ (a—b) from radium C p-particles and 
radium C' a-particles as a function of the length of 
the impulse from the p-particles. From this curve 
one obtains a value for the half-lifetime of radium C' 
of I-40 ± 0-15 x 10-* sec.* 

The investigation of the a—y coincidences gives a 
curve which is identical with the former, showing 
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that no y-radiation follows the emission of the 
a-particle, and thus giving a direct proof that there 
do not exist any y-rays of appreciable amount 
arising from tlio transition RaC' RaD. The 
measurements of the p—Y an d y—Y ‘coincidences’ 
show no dependence on the length of the impulses, 
showing that none of the excited levels can have a 
lifetime longer than 10~ 6 sec. 



In order to check the level scheme of radium O' of 
Ellis and Oppenlieimer 1 , sets of measurements were 
made of the coincidences between p—y and y—y due 
to the radiations from radium C and C'. The (3—y 
coincidences were measured as a function of the ab¬ 
sorption of the p-particles. The result is that the ratio 
of coincidences to the number of P-particles decreases 
rapidly with the thickness of the absorber, but be¬ 
comes nearly constant for thicknesses of 1 *3- 
2 mm. aluminium. The presence of coincidences at 
an absorbor thickness of 2 mm. aluminium shows 
that even the hardest p-group (upper limit 2*15 Mv.) 
is connected with the y-rays, in agreement with the 
scheme of Kllis and Oppenlioimor. This latter result 
is in contradiction to the results of Hoi ho and IVlaier- 
Leibnitz®, who found no coincidences between the 
hard (3-rays and the y-rays, an observation very 
difficult to reconcile with the level scheme. 

Although my own results agree broadly with the 
level scheme, a closer comparison shows certain 
discrepancies ; the decrease in coincidences with 
absorber thickness is more rapid than expected, and 
the number of coincidences with the hard p-rays is 
- too §mall. It ought to be mentioned that the com- 
11 parison is very dependent on the values adopted for 
the efficiencies of the y -counter for rays of different 
energy. Special experiments were made in order to 
determine these values. The differences between the 
expected and experimented results are greater than 
the possible error in the determination of the 
efficiencies and must be explained in some other way. 

The y—y coincidences were also measured as a 
function of tho thielcness of lead between the source 
and one y-counter. The shape of the experimental 
absorption curve of the relative number of coinci¬ 
dences is in fair agreement with the values expected 
' from the level scheme. 

W J\ ROTBXiAT. 

“ George Holt Physics Laboratory, 

University, Liverpool. 

July 19. 

* Footnote added in proof. J. V. Dunworth has recently (Native, 
July 22, p, 152) mod the B&mu principle. His result for the half 
value period of radium C' te 1*50 x 10"* bcc m in Rood agreement with 
that given here. 

T Bhifl, 0, £>., International Corf, of PhyBlos, London, 1034. 

* Bothe. Vf.. atid TT . 7 Phi/* 104. 004 (19U7). 


Adsorption of Helium Gas on Active Charcoal 
between 4*3° and 1*78° K. 

Measurements have been made on the adsorption 
of helium gas on charcoal between 4*2° and 1*78° TC. 
We determined the quantity adsorbed at various 
pressures and various temperatures. At the same 
time we also observed the adsorption velocity. 

Above the X-point, the adsorption seems to be 
normal. However, on passing the X-point, tho 
adsorption seems suddenly to be stopped (this could 
not be explained by the ‘film’ phenomena). Further, 
it seems to us that the adsorbed helium assumes a 
metastable state. The equilibrium pressure remained 
practically constant on lowering the temperature 
still further. However, at 1*97°K., tho adsorption 
started suddenly again. It was also possible to get 
the adsorbed helium from this motastablo stato by 
a slight increase of temperature. 

By increasing the temperature, starting from a 
temperature below the X-point, it was again found 
that the adsorption becomes constant on passing the 
X-point. 

Briefly, it seems to us that the observed phenomena 
shows a certain analogy with ‘critical’ adsorption. 

A. van Itterbeek. 

W. van Dinciicnen. 

J. Borqus. 

Natuurkundig Laboratorium, 

Louvain. 

July 15. 

"Breaks' in Interfacial Tension Curves 

When a single solute is adsorbed from one phase 
to a water - oil interface, tho interracial tension 
usually falls in a regular manner with increasing 
adsorbate concentration, to a limiting value corro- 



TnFLUENOE OF BENZYL ALCOHOL ON BENZENE - 
WATER LNTEBlTAOIATi Tmrsrnw 
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aponding to a close-packed monomolecular surface 
layer. In the very few cases 1 where exceptions have 
been found to this rule, the adsorbates have been 
soaps or similar hydrolysable molecules, and inter¬ 
attraction between the long-chain molecules and 
their products by hydrolysis has been given as 
explanation of the sharp breaks which occur in the 
interfacial tension*-adsorbate concentration curves. 

In order to test this, a study has been made of 
much simpler systems where no secondary reaction 
is possible. The accompanying graph represents the 
change in interfacial tension between water and 
benzene as molecules of benzyl alcohol accumulate 
at the interface, and was obtained by measuring 1 the 
tension between a water phase saturated with benzyl 
alcohol, and a benzene phase containing varying 
amounts of the alcohol. The curve shows two very 
well-defined breaks, indicating that such breaks 
must be due to a much simpler cause than has 
hitherto been believed ; it is suggested that they 
occur whenever an amphipathio adsorbate is soluble 
in both phases, and that the two breaks which 
normally occur represent the beginning and the end 
of interpenetration of two identical adsorbed films. 
It is significant that no break is obtained in the curve 
for benzyl chloride, which is soluble only in the 
benzene phase. 

C. 0. Audison. 

Harris Institute Technical College, 

Preston. 

1 Powney and Addison, Trans, Faraday Soc^ 84, 628 (1038). 

* Powney and Addison, Trans. Faraday Soo., 33,1248 (1987). 


On the Theory of Dielectric Polarization in Liquids 

Onsager 1 has developed a theory of the dielectrio 
polarization in liquids, in many respects different 
from the current theory of Lorentz-Debye. We 
propose to show that the method of calculating 
the dipole energy, used by Onsager in his theory, 
does not correspond exactly to the assumptions of 
this theory. Onsager calculates the momentum of 
forces rotating the molecule in such a manner as 
if the rotation of the resulting moment (being the 
vectorial sum of both the permanent and induced 
moment) were decisive for the rotation of the mole¬ 
cule. In fact, however, only the axis of the permanent 
moment, and not that of the induced moment is 
rigidly bound to the isotropic molecule. This fact 
causes the real expression for the energy of the mole¬ 
cule to differ from the formula presented by Onsager, 
We obtain therefore instead of Qnsager’s formula : 


47tAfyL* _ (c— n*) (2«+n a ) 
9 M! = e(w*+2)* 


p(e,n), . . (I) 


the following expression: 


4^* 
9 hT 


P (c,n) 


2 e-|-n 1 
2e-H 


3 


. . ( 2 ) 


whore p. denotes the permanent moment of an isolated 
molecule (that is, measured in the vapour state), 
e is the dielectric constant of the liquid, n is its 
refractive index (for X = og) and AT is the number 
of molecules per com. 

BOttcher* has proved on ample experimental data 
that formula (1), when applied to numerous liquids, 
gives for p. values in excellent agreement with those 
determined from measurements of the dielectrio con¬ 
stant of vapours. If we apply, on the other hand, 
to the same liquids the corrected formula (2), we 


obtain lower values, generally by about 15 per cent. 
The deviations therefore between Onsager’H theory 
and experiment become rather conmdorablo. For 
example, for nitrobenzene, in which ^ » 4*2 (deter¬ 
mined in the vapour), formula (1) gives (jl = 4*2, 
while formula (2) gives ^ — 3*0. 

Onsager deduces also an expression for fho ratio 
y-app.h*-, where [Lapp. denotes the dipole moment deter¬ 
mined by Debye’s method applied to solutions in 
non-polar solvents. We have shown that the value 
of this last expression turns out to bo greater than 1 
for such solutions as nitrobenzene-hexane, nitro¬ 
benzene-benzene and others. It is, however, generally 
known that numerous experiments yield [Lapp. I y. < 1 . 

The question will be discussed more fully in a pa£or 
to be published shortly in BuU. Ac. Pol . 

K. Zakrzewskl. 

Institut of Experimental Physics, 

Jagiellonian University, 

Cracow. 

A. PlEKARA. 

Physical Laboratory, 

SuLkowsld Lyceum, 

Rydzyna, Poland. 


1 Onsager, 1> J. Amor. Chem, floe., 58, 1186 (1936). Soo also Falken- 
hagen, H., Phys . Z., 39, 806 (1938). 

* BCttcker, C. J. F., Physuta , 6, 69 (1930), 


Avoidance of Crystal Formation during Embedding 
of Plant Material in Paraffin Wax 
The formation of wax crystals in paraffin blocks 
containing material for miorotoming is a common 
source of annoyance. As a result of various trials, 

I. have found that the following simple method 
eliminates the trouble, at least in so far as tho various 
types of wax used in this department are concerned. 

Float ‘boat’ containing meltod wax and malarial 
suitably spaced in a 500 o.c, beaker containing water 
the temperature of which is within a few dogroos of 
zero and in which ioe is floating. As soon as possible 
submerge block and remove ft from ‘boat*. Keep 
block submerged until hard, and repeat process until 
all material has been embedded. Then transfer the 
beaker containing the paraffin blocks to a refrigerator 
at a temperature about 5° or 6° 0. and leave there 
for one or two days. Then remove beakor from 
refrigerator, and allow the water and wax thorein 
gradually to assume the temperature of the atmo¬ 
sphere, The paraffin block is now ready for immediate 
or future use. , 

Patrick Brough, ^ 

Botany Department, 

University, Sydney. 

June 14. 

Insects in Aircraft 

Dr. Whitfield’s recent communication on this 
problem 1 rightly emphasizes its importance. But it 
might be gathered from his letter that it is a new 
problem—one which has hitherto received little 
attention or one for which no adequate preventive 
measures have been devised. 

Such assumptions would be wrong. The problem j 
has exercised the mi nds of tropical sanitarians at 
least since the time of Manson, and the danger is 
one which has been reiterated on many occasions 
by the Ross Institute and other authorities. Active 
measures have been taken and ace being taken by 
aircraft) companies and by the sanitary authorities 
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in various African airports, notably Cairo, Khartoum 
k and Durban, to minimize or abolish, noxious insects 
from aircraft. 

The work of Dr. Park Boss of Durban, Mr. C. B. 
Symes of Kenya Colony, the Entomological Staff of 
the Government of India and by ourselves, as well 
as the valuable work of Mr. Whitfield himself at 
Khartoum, has served to throw considerable light 
on this problem and the measures taken to meet it. 
We 2 have found that there are at least two efficient 
aqueous base pyrethrum insecticides on the market 
which, applied in the dilutions we suggest, will ensure 
the death of mosquitoes and other flying insects in 
aircraft within a few minutes of application. 
'^^Preparations of pyrethrum are being used all over 
**th© world by aircraft companies and ground sanitary 
authorities, and we may safely say that science has 
provided the means of abolishing the danger of insect 
transmission by aircraft, and it only remains for 
international authorities to insist on those measures 
being carried out. 


The authority responsible for these regulations is 
the International Sanitary Convention for Aerial 
Navigation, but this body has unfortunately laid 
down no precise rules on the subject. The responsi¬ 
bility for doing this and the manner of doing it is 
at present left to tho decision of each authority con¬ 
cerned, with the result that the methods used in 
different countries vary considerably in their 
efficiency. 

It is hoped that Mr. Whitfield’s letter will impress 
all concerned with the necessity of concerted action 
to meet this danger, in place of the inco-ordination 
of effort which at present exists, 

F. P. Maokle. 

(Medical Adviser.) 

Imperial Airways, Ltd., 

Airways House, 

London, S.W.l. 

0 uly 25. 

* Nature, 144, 153 (1939). 

•Macfcie and Cmbtroo, Lancet, 417 (August 20, 1938). 


Points from Foregoing Letters 


Rapid application of pressure to beech loaves which 
have coloured vaouolos expresses sap of low osmotic 
pressure (about one third of the plasmolytio value) 
containing 80 per cent of the vacuolar pigment. 
T. A. Bennet-Clark and Dorothy Bexon support the 
contention of Phillis and Mason that this treatment 
expresses vacuolar sap rather than water which is 
filtered from the solutes. 

W. Dulidre and O. Loewi have found that acetyl¬ 
choline, when applied after oserine, liberates ionic 
potassium in tho isolated nervous system of the frog. 

L. Laazt finds the inhibiting effoot of iodoaootate 
on glucose absorption from the intestine of rats is sup¬ 
pressed by sodium chloride in a similar way as sodium 
salts counteract tho symptoms of adrenalectomy. 

J, P. McGowan shows that an important phase in 
tho histogenesis of rod blood cells in pernicious and 
some other anaemias would appoar to be the multi¬ 
plication of the hremooytoblasis by amitotic division 
and tho subsequent ripening of these into erythro¬ 
cytes. When nicotinic acid is administered, it is 
suggested that this forms with tho pentose-nuclootides 
present in the cytoplasm of the hmmooytoblasts—the 
coemjyme system. The latter then plays an important 
'part in the development and mitotic division of the 
erythroblasts which are now the cells which ripen to 
erythrocytes. 

4 : 4 / -dihydroxystiibene and benzoic acid have been 
isolated by 8. W. Stroud as metabolic products from 
the urine of rabbits injected with stilbene. 

H, Liche and K. Wodzicki describe the vaginal 
smoars obtained during various phases of the oestrous 
cycle of oats. The similarity between smoars for oats 
and lionessos is pointed out. In both species, the 
smears may serve for diagnosis of the phase of the 
cestrous cycle. 

By thermal decomposition of cholesteryl oleate, 

' A 3,5-cholestadiene was obtained by H. Veldstra. 
In feeding experiments by Waterman with mice this 
substance caused papillomas of the stomach, one of 
which showed infiltrating properties. As cholesteryl 
ethers normally occur in fats, the formation of 
carcinogenic substances by heating of fats has to be 
* considered as possible. 


Further analyses of solasonine and solasodine are 
in agreement with molecular formulae, 0 4a H 7 ,Oi fi N 
and C fl7 H 43 0 B N, for these bases, and from chemical 
evidence a constitutional formula for solasodine is 
proposed by L. H. Briggs. A comparison of its 
chemical properties with those of solanidine indicates 
that solasodine is possibly a hydroxy derivative of 
solanidine. 

By using water containing excess of heavy oxygen 
isotope J. B. M. Herbert and E. Bltunenthal show that 
the mechanism of hydrolysis of trimethyl phosphate 
in alkaline solution is the same as that for the 
hydrolysis of the simple organic esters. That is, 
that the rupture occurs at the P-0 bond of the ester. 

By the use of a coincidence apparatus with a 
variable resolving time, J*. Rotblat has found the 
half value period of radium O' to be 1 *40 x 10- 4 sec. 
He has also shown that no y-radiation is emitted in 
the transition radium C' radium D. Coincidence 
observations on the radiations emitted in the process 
radium C —* radium C' —► radium D have also been 
made, from which deductions concerning the level 
scheme of radium O' are drawn. The results confirm 
in general the accepted level scheme, but certain 
discrepancies remain to be examined. 

O. 0. Addison finds that the breaks in interfacial 
tension curves, usually associated with complex 
systems, are found to occur in the simple benzene - 
benzyl alcohol-water system; he believes them to 
be due to penetration of two identical adsorbed layers. 

K. Zakrzewski and A. Piekara criticize Onsager’s 
theory of dielectric polarization in liquids, and give 
a modified expression for Onsager’s formula which 
corresponds more strictly to the assumptions of the 
theory. This theory, however, yields values deviating 
considerably from the experimental data. 

P. Brough describes a simple method whereby 
crystal formation, commonly experienced during 
embedding of plant material in paraffin wax, may be 
avoided. The essentials of the prooess are rapid 
cooling of wax during embedding, the immediate 
transfer of the blocks to a refrigerator and the 
gradual bringing of the temperature of the wax tot 
that of the laboratory. 
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RESEARCH ITEMS 


Maya Mounds of British Honduras 

The late T. W. Gann, with Mary Gann, in the 
course of two seasons spent in the Corozal District 
of British Honduras, between the valleys of the 
Rio Hondo and the Rio Nuevo examined by excava¬ 
tion a number of mounds belonging to the ancient 
Maya civilization. These centred around a group of 
large banks and mounds known to the Indians as 
Nohmul, or Great Mound, so called because one of 
the pyramidal structures is the loftiest in the district, 
reaching a height of 95 ft. In a report on the excava¬ 
tions (Smithsonian Institution: Anthropological 
Papers Butt 123 ; 1939), Dr. Gann points out the 
probable influence of a liberal water supply in 
determining the choice of this site for settlement. In 
all, 28 mounds were examined, these falling into six 
distinct groups. (1) Burial mounds unassociated with 
either cists or stucco floors, numbering ten in all, 
probably the graves of poor people, grave furniture 
being scanty and poor. (2) Sepulchral mounds with 
the corpse buried above or below the former floor of 
a house. Of these there were four ; and they probably 
belonged to householders of sufficient importance to 
have their houses wrecked and converted into burial 
mounds. (3) Sepulchral mounds containing specially 
constructed burial oists. These, including the great 
mound of Nohmul itself, number eight. They vary 
in height from 9 to 95 ft., and contain all the finest 
artefacts of shell, stone, pottery, etc. In some the 
cists were beneath the floors of houses, in others the 
mounds were constructed specially to cover them. 

(4) Mounds constructed over the ruins of stone 
buildings and not used for sepulchral purposes—five 
in number, all flat-topped, and of very solid masonry. 

(5) Mounds built over the former floors of wood or 
adobe buildings, not containing burials. Of these 
there were two, each appearing to have been low 
stucco-covered substructures of bouses of perishable 
materials. (0) Mounds containing only fragments of 
crude clay censers. Two were examined. 

Ontogeny and Phytogeny of the Human Nose 

That very prominent feature of the human face, 
the outer nose, its various types and their methods 
of growth, have been investigated by 0. B. Benedict 
( Pros . Amer* Philos. Soc. t Jan. 1939). The anatomical 
elements concerned in the formation of the outer 
nose are considered and their histories in the foetus 
outlined. Five absolute measurements and eight 
ratios are employed for the purpose of statistical 
definition. A large series of measurements on persons 
from three to twenty years of age and of different 
races were taken. Nasal height increases pari passu 
with stature j but becomes greater in boys than in 
girls. This sexual difference, which is widespread, is 
due in large measure to the greater body size in boys, 
on the average ; but also to the earlier differentiation 
of the nose in the female which is related to the 
earlier assumption of maturity. The wide diversity 
of the shape of the nose in various races suggests 
that a number of different genes are involved in its 
development. Comparison with lower forms suggests 
that the ontogenetic succession follows the phylo¬ 
genetic steps. 


Determination of Histamine in Biological Extracts 

M. Rocha e Silva, of the Institulo Biologico, 
S. Paulo, Brazil, has introduced a slight alteration in 
Code’s method for estimating histamine, which 
permits a big reduction in the final volume of the 
extract (Arqu. Inst. Biol 9, 145 ; 1938). Code’s 
method is a modification of that of Barsoum and 
Gaddum. In this last technique, after removing the 
proteins by trichloracetic acid, and the acid by ethQr, 
the filtrate is boiled with hydrochloric acid for 90* 
minutes and then dried in vacuo . The dry residue 
is extracted with hot alcohol saturated with sodium 
chloride. Code has shown that the most serious loss 
of histamine occurred in the extraction of the dried 
residue by alcohol. Aqueous extraction in Code’s 
method gave higher and more consistent recoveries, 
but the removal of an excoss of salts that was possible 
by Barsoum and Gaddum’s method is not possible 
by Code’s method. It is true that it was shown by 
Code that the salt content of extracts of the blood 
constituents does not interfere with the reaction of 
the guinea pig ileum to histamine ; but in certain 
circumstances it may be very important to offeot a 
big reduction in the final volume in order to attain 
more accurate results. The following technique has 
been dovised : (1, 2) The filtrate, after precipitation 
with trichloracetic acid, is boiled with ono tontli of 
its volume of concentrated hydrochloric acid. 

(3) This boiling is carried out until crystallization 
of the salts bogins, Tho water is also carefully 
evaporated, avoiding any deposition of solid cukes 
on the wall (complete dryness must also bo avoided). 

(4) A few e.c. of 96 por cent alcohol saturaiod with 
sodium chloride in added. Filtration allows a com¬ 
plete removal of the precipitated salts. Tho lilt or is 
washed out repeatedly with tho same 90 per cent 
alcohol saturated with sodium chloride, (5) Tho 
filtrate is dried in vacuo, the hydrochloric acid re¬ 
moved by repeated additions of absolute othyl alcohol, 
and (6) the residue dissolved in a small volume of 
saline. The removal of tho excels of salts permits a 
big reduction in the final vohime of the extracts, 
without interference with the guinea pig gut reaction, 
for histamine. This method is being used for deter-: 
mining the histamine content in fluids (blood plasma) | 
where the usual content is very low. 

Sex Determination in Melandrium 

H. E. Warmke and A, F. Blakeslee {Science, 84, 
391-392 ; 1939) have studied the sex determination 
in polyploid forms of Melandrium produced by col¬ 
chicine treatment. Plants of the chromosome con¬ 
stitution 3 A + XXY and 4 A + XXXY are fertile 
males whereas 4A + 3X is a female. This indicates 
that the F-chromosome is active in sex determina¬ 
tion, contrary to the situation in Drosophila. A 
hermaphrodite results from the constitution 4A -f y 
4X + Y. 37 *5 per cent of the meiotio associations/ 
in an XXYY complex consist ofJ-ZandF - 3T* 
bivalents, and the remainder are chiefly associations 
of 4 chromosomes. It is pointed out that a poly¬ 
ploid sex mechanism of XXXX, XXX Y in com¬ 
parable in efficiency and survival value with that in 
the diploid. 
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Fifteen Years' Research on Datura 

A. F. Blakeslee and A. G. Avery (“Co-operation 
in Research”, Carnegie Institute, 601, 315-351 ; 
1938) have summarized the data on 60,000 trisomie 
plants in Datura stramonium . The viability of the 
primary and secondary trisomies differs widely, 
ranging from 32-7 per cent for 2n + 23*24 to 3 per 
cent for 2 n -f 19*20. The proportions of primaries 
thrown by the related secondary trisomies also varies, 
and this indicates that disjunction is not at random. 
More unrelated primaries are given by primaries than 
by. normal . types, indicating that general non- 
disjunction is more common in 2n + 1 types than 
in- oiploids. Double trisomies -f- 1 -f 1, however, 
show a decreased production of unrelated primaries. 
Rates of non-disjunction are different in different 
chromosomes, and these are not correlated with the 
size of chromosome. 


Chlorophyll Deficiencies m Red Clover 

R. D. Williams (J. Genet., 37, 440-458 and 459- 
481) has identified genetically eight genes for albino 
seedlings and seven for yellow, chlorophyll-deficient 
lethal seedlings in red clover. In addition, ten other 
albino and nine other yellow chlorophyll-deficient 
types were found. Linkage between some of these 
types and morphological characters is demonstrated. 
w 4 and 2 /s act both as embryonic and seedling lethals, 
while the chlorophyll production of y a y e varies greatly 
with the environment. 


Hybridization in Yeast 

O. Winge and O. Laustsen {<7.22. Trans . Lab . 
Carlsberg, 22, 337-352 ; 1939), continuing their work 
on yeasts, have made several hybrids between various 
types of yeast belonging to the species Saccharomyocs 
Itnlicus, 6\ cercvisicB , S. Mandshuricus, S. validus, 
Zygosaccharomyces Priori anus. Two haploid spores 
are placed in a drop of a culture solution and allowed 
to form a diploid zygote. It was found that five 
hybrids showed low germination (0*13 per cent) of 
the zygote, while six gave a germination of between 
50 and 94 per cent. The relationships of the parents 
may therefore be determined. It is found that these 
relationships correspond to the properties shown by 
ithe types in biochemical fermentation. 

Female Reproductive Organs of the Toad 

The female reproductive organs of the toad Bufo 
arenarum, their cyclic changes, and the effect thereon 
of the hypophysis, have been stiidied by Xn4s Lopez 
Colombo de Allonde (Inst. Physiol. Cordoba, Argen¬ 
tina). The cycle of changes falls into three parts : 
a period of rest from the end of summer to the 
following spring ; a period of activity from the last 
part of spring to early summer, and a period from 
after oviposition until the end of summer. The anterior 
/pituitary factor induces ovolution and secretion of 
kthe glands of the Mullerian ducts. The influence of 
the hypophysis is complex, but on the full -grown 
ovary it causes the larger ovules to be freed and 
discharged, and this effect is produced in the isolated 
ovary even if this be placed in the abdomen of a 
male. Mammalian hypophyseal implants have no 
influenco. Homo-implants of the hypophysis induce 
glandular activity in the Miillerian ducts, but repeated 
implants result in degeneration. Hypophysectomy 


induces involutive changes in the oviducts. Sexual 
hormones of mammals produce no effect in tliiH ton d, 
which is somewhat remarkable in view of their striking 
effects in Xenopus Icevis. 

Australian 'Sooty Moulds' 

Miss Eileen E. Fisher has recently published an 
important study of the ‘sooty moulds* of Australia 
(Ann. Bot., 3, New Series, No. 10, 399 ; April 1939). 
After a critical analysis of previous investigations and 
a discussion of the taxonomy of these moulds, a 
classification is proposed by which they are grouped 
according to the microscopic appearance of their 
growth. With the exception of Trichothyriocofc, six 
families are discussed. Capnodiaceoe and Chaoto- 
thyriacese have therefore been amended. 3 he 
geographical distribution of epiphytic ‘sooty moulds’ is 
considered in relation to temperature and humidity 
requirements, and from .this it is suggested that 
the rarity of species of Oapnodiacero in cool 
temperate climates may be due to the deciduous 
vegetation. A bibliography, four text-figures and 
one plate are appended. 

Parasitism of the Pitch-Crust Fungus 

The pitch-crust fungus, Ustulina vulgaris , causes a 
disease of the heart-rot typo in trees of temperate 
climates. W. H. Wilkins has mode several studios 
of the means of infection, and in the latest papor 
(Trans. Brit. Mycol. Soc ., 23, Pt. 1, 65-85 ; May 1939) 
he concludes that eonidia of the fungus are the most 
probable means of infection in Nature. They are 
produced in abundance, are easily dispersed, they 
germinate readily at the temperature of normal 
climate, and their gorm tubes penolrato most kinds 
of timber quite readily. The author, moreover, cumo 
to the conclusion in an oarlior papor that asoOHpores 
could not infect timber under natural conditions. 
The eonidia are about 7*3g X 3p; they germinalo 
readily between 5° C. and 30° 0., and Imtwocm relative 
acidities of pH 2 and pH 9. Oak wood is not readily 
penetrated, and the fungus seems to enter gmm 
wood more easily than seasoned Limbor. The paper 
contains other details of spore longevity and germ¬ 
ination, and has adequately paved the way for 
further studios upon control of this particular heart- 
rot. 

White Mould Disease of the Daffodil 

The fungus Bamularia VaUieumbroscn attacks the 
leaves of all varieties of Narcissi, and often ash times 
epidemic proportions in districts whore daffodils are 
grown for ilowor production. Taxonomic characters 
and the life-history of the parasite have boon studied 
by P. H. Gregory (Trans. Brit. Mycol. Boa., 23, 
No. 3, 24-54, May 1939), who also has a further 
investigation in progress upon control of tho malady. 
Sunken grey lesions appear on the loaves, and later 
produce eonidia, which can re-infect other folia go. 
The fungus makes small sclerotia when the dormant 
period deprives it of the green parts of its host. 
Sclerotia have not been found in the bulb, and the 
organism appears to depend upon the production of 
eonidia from sclerotia in spring, for ro-infeotion from 
year to year. This fact should be important in control 
of tho disease, for dead infected leaves could bo 
removed. Isolation and re-inoculation experiments 
from eonidia upon the loaves and from sclerotia huvo 
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confirmed the essential features of the life-history. 
R. YctllimimbroscB was first described by Cavara in 
1899 ; but Cercosporella Narcissi , described by 
Boudier two years later, appears to be synonymous. 
Spore characters of the fungus warrant its inclusion 
in either of the genera mentioned, but the retention 
of the earlier name is proposed in the present 
paper. 

Long-Wave Phase of Earthquakes 

Continuing* his work on this phase of earthquakes, 
Stoneley (Mon. Not. Roy. Astro. Soc., Geophys. Supp., 
4, No, 7, 562; June 1939) has made an analysis of 
the times of transit of the phase as given in the 
International fcseismological Summary for fifteen well- 
observed earthquakes, and has shown that this gives 
a frequency distribution which is strongly double¬ 
humped. The maxima correspond to travel-rates of 
approximately 0-420 and 0*467 minutes per degree, 
and these refer to the onsets of the Love-wave and 
Rayleigh-wave phases which are usually denoted by 
LQ and LB respectively. Significant differences in 
the relative frequency of LQ and LR in different 
shocks are shown to occur for earthquakes in the 
same epicentral region, and these seem to indicate, 
according to the author, differences in the type of 
dislocation at the focus. It is pointed out that the 
ratio of the velocities is 0*90, which is in fair agree¬ 
ment with the predicted ratio of 0*92. 

Scattering of Protons by Protons 

' R. G. Herb, D. W. Herat, D. B. Parkinson and 

G. J. Plain ( Phys . Rev., 65, 998; 1939) have in¬ 
vestigated very carefully the scattering of protons in 
hydrogen for angles between 15° and 45° and proton 
energies between 0*86 mev. and 2*4 mev. Full experi¬ 
mental details are given in the paper. Rather elaborate 
work is necessary to determine the absolute scattering 
cross-sections for comparison with Mott’s theoretical 
calculations. The scattering at 16° agrees well with 
this theory for all energies, but at larger angles and 
high energies the observed scattering is much larger 
than the theoretical. It is 43 times as big as tlie 
theory predicts at 45° and 2*4 mev. energy. G. Breit, 

H. M» Thaxton and L. Eisenbud (Phys. Rev. f 55, 

1018 ; 1939) discuss the theoretical significance of 
these and other recent experiments on proton proton 
soattering. The calculation of experimental correc¬ 
tions is discussed at length, and the results are 
then analysed in terms of the nuclear forces. No 
evidence was found for a nuclear p wave, and 
a good fit was obtained with an 8 wave and an 
interaction potential of ‘square well’ shape with a 
radius « 1 x : 2*8 10~ ls cm. A potential 

curve of ‘Gaussian’ form could also be made to 
explain the results with appropriate choice of 
parameters. 

Spectrum of Comet 1939 ^ 

A communication has been received from F. 
Hinderer, Babelsberg, through Zirhular der Astro - 
nomischm Nachrichten, which describes the spectrum 
of this comet. Using the Babelsberg reflecting 
prismatic camera with a dispersion 240 A./mm. at 
the J2y line on April 18 d 20b 43 m U.T. and also 
at 2 lb 04°^ U.T. an extraordinarily fine detail of 
structure was revealed. In the head there was a 
continuous spectrum with very strong emission 


bands. These were clearly and sharply differentiated, * 
and the edges of the single bands were visible. In 
the violet end of the spectrum the omission hoads 
4200, 4050 and especially 3885 were the^ strongest 
members of the cyanogen bands.. In the first to the 
fourth carbon bands (<7$), approximate wave-lengths 
5635, 5540, 5585, 5129-5165, and 4685-4737, the 
strong heads of these were largely responsible for the 
yellow colour in the integrated light of the comet. 
In addition, there was an emission at about 4300 and 
also an emission on the red side of the first carbon 
band. As the direction of dispersion and that of tho 
tail are in close coincidence, little can be said about ^ 
the spectrum of the latter. Certainly, in accordance - 
with the usual experience in oometary spectra, the 
bands mentioned above in the spectrum of the head 
are absent in that of the tail, although the first 
emission bands between 5635 and the red limit 
of sensitivity of the plate is found again in tho tail. 

Rate of Rotation of the Earth 

In a paper entitled “The Rotation of the Earth, 
and the Secular Accelerations of the Sun, Moon and 
Planets” (Mon. Not. Roy. Astro. 80 c., 99, 7 ; May 
1939) H. Spencer Jones derives important results for 
the accurate prediction of eclipses, if the tabular 
error of the moon’s longitude is known. It has been 
established that the fluctuations in the longitudes 
of the sun, Mercury and Venus run closely parallel 
to those of the moon’s longitude, for which reason all 
these fluctuations have been attributed to a common 
cause—a variation of the adopted unit of thno pro¬ 
vided by the rotation of the earth. The variations in 
the rotation of the earth have been attributed to tidal 
friction, and also to changes in tho moment of 
inertia of the earth, due to some redistribution of 
matter in its interior. If changes in tho moment of 
inertia of the earth take place, tho effeots on the 
longitudes of the sun, moon and planets are pro¬ 
portional to the respective mean motions of those 
bodies. In the case of tidal friction, a chango in tho 
angular momentum of tlie earth occurs and this must 
be compensated by a corresponding change in tho 
angular momentum of the moon’s orbital rotation. 
The effect on the longitude of the moon is too small 
to be predicted by theory. Observational data con¬ 
firm the view previously mentioned that the secular 
accelerations are proportional to the mean motions, f 
but the results for Venus do not cover a long enough"'* 
period to determine the secular acceleration of this, 
planet with great accuracy. It is interesting to notice 
that the effects of tidal friction are less at present 
than the average effects over the past 2,000 years. 
In addition, d© Sitter’s suggestion that largo and 
sudden fluctuations in tidal friction tako placo has 
not been confirmed. The results obtained can be 
summarized as follows: Let AL, Ah, Ah bo tho 
corrections required to the mean longitudes of the 
sun, Mercury and Venus, respectively, as given by 
Newcomb’s Tables, and let T be expressed in 
centuries measured from 1900*0. A quantity p, 
defined as the fluctuation in the moon’s longitude, isy 
obtained from the moon’s observed longitude, to? 
which certain corrections for Brown’s Tables are' 
applied. Then : 

A L » 1*00' + 2*97' T + 1-23' !T a + 0*0747 0 

Al x « 4*96' -b 13*08' T + 5*10' T* + 0*310 0 

Ah - 2*26' + 5*39' T + 2*00' !T a + 0*112 0. 
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KENYA'S PASTORAL NEEDS 


I N 1929, an agricultural commission under Sir 
Daniel Hall reported on the grave condition to 
which certain native reserves in Kenya had been 
reduced as a consequence of overgrazing and soil 
erosion, and recommended an immediate reduction 
in livestock and an increase in agriculture as means 
of countering a serious and growing menace to the 
existence of the country. In 1931, Sir Frank JStock- 
dale reported that an increase in agriculture and 
'consequent reduction of area available for grazing 
were accentuating the dangers of erosion. In 1933, 
the Kenya Land Commission recommended an 
extension of the cropped area, using dry-farming 
methods, in order to increase production in densely 
populated reserves. In 1936, Sir Alan Pirn’s report 
on Kenya directed attention to the danger of extend¬ 
ing the cultivated area without suitable precautions 
being taken to maintain fertility, and to the absence 
of any definite policy with regard to soil erosion. 
In 1937, both Sir Frank Stockdale and the recently 
appointed soil conservation officer (Mr. 0. Maher) 
expressed the view that the overworked land needed 
a complete and prolonged rest without which much 
of it was irretrievably doomed. They further recom¬ 
mended the development and intensification of agri¬ 
culture to compensate for loss of production from 
‘rested’ land. 

This summary of the recommendations of some of 
the consulting ‘physicians 5 who have attended Kenya 
in the last ten years of its decline is given (in more 
detail) in Dr. Pole-Evans 5 s account of a visit to the 
Colony last year.* It will be noticed that all the 
other physicians recognized that the worst affected 
parts needed rest, but proposed to maintain pro¬ 
ductive capacity by throwing an additional burden 
on to other parts, that is, by extending agriculture. 
That the productive capacity of the native reserves 
must be maintained at a certain minimum in the 

* Report on a viBlt to Kenya. By Dr. I. B. Pole-Evans. Pp. 36+18 
plates. (Nairobi: Government Printer, 1939.) 2* 6d. 


immediate interests of the inhabitants is the burden 
of these physicians’ arguments. Dr. Pole-Evans is 
more forthright in his recommendations. He is a 
South African ecologist who lacks the bedside 
manner of the official reporter or commissioner. He 
considers that the situation is so grave that the 
complete rest which should have been given years 
ago is now imperative and must be given regardless 
of economic and political obstacles, if a greater 
future disaster is to be avoided. The remedy he 
proposes is simple on paper ; it has been used time 
and again in history to rest exhausted land while 
keeping it under human control, and it has rarely 
failed. It consists in restoring the natural grass cover 
and utilizing animals in suitable numbers to keep 
the grass in good condition. It means a general 
reversion to less productive pastoral farming with 
greatly reduced stock in densely populated native 
reserves. Dr. Pole-Evans admits the value of supple¬ 
mentary measures of soil conservation—afforestation, 
terracing, strip-cropping, etc.—but they are practic¬ 
ally useless unless the foundations of native society 
are grounded in pastures. The population can only 
support itself on a predominantly pastoral basis if 
administrative intelligence and action are concen¬ 
trated on the problem of growing luxuriant grass on 
exhausted land in a semi-arid climate. The solution 
of that problem will demand all the resources of 
science backed by wise and far-sighted administration, 
and Dr. Pole-Evans’s report is a plea that the 
necessary help and encouragement of the right kind 
be given before it is too late. 

The report is depressing in the extreme, but it 
carries deadly conviction. One wishes that it could 
be read and its implications understood by every 
member of parliament. We might then get the 
beginnings of a Colonial policy which takes account 
of the harsh—the very harsh—realities of Nature 
that will determine policy in the end. 

G. V. J. 


THE ROYAL SOCIETY OF CANADA 

Annual Meeting 


^“'VEDE annual meeting of the Royal Society of 
A Canada was held at the University of Montreal 
in the new Botanical Building during May 22-24. A 
large attendance of fellows from all parts of Canada 
had an opportunity of seeing this splendid new 
development of a botanical garden in Montreal with 
its laboratories, greenhouses and large park still in 
the progress of completion as a works project financed 
Jb>y civic and Government authorities and under the 
direction of Fr&re Marie -Victorin of the University 
of Montreal. 

The presidential address was delivered by Dr. 
Victor Morin, who spoke on “La Chanson Frangaise 
k travers les si&eles”, with interpretations of songs 
by the “Quatuor des Alouettes”. This address was 
^preceded by the introduction of new fellowB and by 
the presentation of medals awarded by the Society. 


The Flavelle Medal was awarded posthumously to 
the late Prof. J. Playfair McMurrich in recognition 
of his distinguished work in anatomy. Dr. Wilfred 
Bovey received the Lome Pierce Medal, and the 
Tyrrell Medal was presented to Dr. E. Z. Massicotte. 
A unique social feature of the meeting was the 
Operetta-dinner held in the ballroom of the Mount 
Royal Hotel, at which the fellows and their wives 
were the guests of the City of Montreal. This fanciful 
dinner-play was written by the president of the 
Society, Dr. Morin, as a reconstitution of the feasts 
given by the ‘seigneurs* of olden times. Parodical 
rhymes on gastronomical subjects adapted to the 
music of well-known operas of the French repertory 
were sung by artists in cook’s and maid’s cos¬ 
tumes, as the several dishes of the dinner were 
served. 
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At the concluding general meeting, Ur. H. M. Tory 
was elected the new president of the Society. 

Section HI (Chemical, Mathematical and Physical 
Sciences) was held under the presidency of Prof. S. 
Beatty, who delivered the presidential address on 
‘'Generalisation as a Principle of Mathematics’\ 
Three new members were elected to this section, 
Prof. H. N. Brocklesby, Prof. M. F. Crawford and 
Prof. G. Herzberg. In all, 120 papers were presented 
and the section split into the three subdivisions 
to facilitate the giving of the papers during the time 
of the meeting. 

Prof. E- F. Burton spoke on a number of papers 
contributed by his co-workers, among which special 
mention should he made of the recent results obtained 
by Johns, Wilhelm and Grayson Smith on the flow 
and viscosity of liquid helium, in which it was proved, 
by using glass capillaries ranging from 0*025 cm. to 
0-0036 cm. in diameter and with lengths varying 
from 2 cm. to 20 cm., that normal laminar flow was 
obtained for He I with a viscosity of the order of 
l(h & c.g.s. units, while for He H, the flow could be 
expressed as the sum of a laminar flow plus an 
additional pressure-independent flow. The laminar 
portion obeyed Poiseuille’s law and gave a viscosity 
of the order of lO -6 c.g.s. units. The new electron 
microscope constructed by A. Prebus and J. Hillier 
and photographs obtained with it indicating high 
resolving power were described by Ur. Burton. 
Among the papers presented by Prof. J. A. Gray, 
one in collaboration with J. S. Marshall and A. G. 
Wood contained results on the scattering of p-rays 
using metallic foils, which were in contradiction to 
those obtained by other observers using expansion 
chamber methods. Ur. U. 0. Rose described an 
electromagnetic pick-up device used with a cathode 
ray oscillograph for investigating vibrations in 
aeroplanes during flight. A new method of observing 
the Raman effect in small amounts of liquid with 
short exposure times was presented by Prof. M. F. 
Crawford and H. L. Walsh. 

A description of the methods now being used to 
determine the upper earth structure from data 
obtained by registering the seismic waves from rock 
bursts occurring in mines was given by Ur. E. A. 
Hodgson. Other papers on field results of geo¬ 
physical investigations were given by Ur, A. A. 
Brant, £rof. L. Gilchrist and Prof. U. A. Keys. The 
results of an analysis of meteorological data by A. 
Thomson showed that the average winter tem- 
* pecature was 4° F. warmer in Manitoba and Sas¬ 
katchewan for the period 1919-1938 than for the 
period 1884-1903, which was explained by the 
increase in the temperature of the air-masses moving 
in from the Arctic circle. 

Among the fifteen papers presented by Prof. 0. 
Haass and his associates, particular interest was 
taken in those dealing with the measurements of 
viscosity, opalescence, specific heat, density and 
sohfbJHtjr relations of various liquids and vapours in 
tite critical temperature region. The influence of 
intense mechanical stirring on the temperature at 
which the disappearance of the meniscus takes 
place shows that a wide range of over-all density 
gfcves identical critical temperatures. Prof. E. W. 

presented right papers dealing with various 
aspects of photosensitized decomposition. Prof. 
R. B- Claris: and his collaborators contributed four¬ 
teen papers, among which special mention may be 
of i£a respite obtained on activaho^ of wmase. 
plant hormones activate live ‘yeari? but have 


little -accelerating effect on zymin. Another paper oi 
interest was on the mechanism of the flotation dt 
galena in the presence of xanthaie which is appliej 
in the mining industry in Canada. Prof. H. Hibbeft 
spoke on the results obtained in his laboratory, 
carried out with various collaborators, on lignin and 
other wood products. 

In the mathematical and astronomical section, 
M. S. McPhail and Prof. R. L. Jeffery spoke on 
Stieltjes integrals with applications to fractional 
integrals. The profiles of hydrogen lines in the 
spectrum of H.D. 190073 by C. S. Beals and an 
investigation into the hydrogen line contours in the 
spectra of solar stars by K. O. Wright were givep. by, 
Ur. W. E. Harper. Ur. A. V. Douglas, U. 0. Westf 
and D. E. Guignard described an investigation 
on the profiles of hydrogen lines in two class B 
stars. 

Prof. J. A. Gray was eleoted president of the 
section and Prof. J. K. Robertson secretary. 

In Section IV (Geological Sciences) the presidential 
address by Ur. M. E. Wilson outlined the develop¬ 
ment of ideas about the Canadian Precambrian and 
discussed certain Precambrian problems. Eighteen 
papers were presented. Two papers dealt with 
Sudbury, one by Ur. H. C. Cooke, in which some 
new ideas about the general geology of the district 
were given, and the other by Ur. A. B. Yates con¬ 
cerned -with the ore deposition. Ur. H. 0. Gunning 
and J. W. Ambrose outlined the results of five years 
detailed investigation of the so-called Tim i skaming- 
Keewatin contact in Rouyn-Harricanaw Area, 
Quebec. The whole succession of volcanic and 
sedimentary rocks is apparently conformable and 
the investigations show the need for complete 
revision of our conceptions of Archoan strafcio- 
graphy and structure in this part of the Canadian 
shield. 

The palaeontological papers included descriptions 
of a Helderber fauna from the eastern townships of 
Quebec by U. T. H. Clark, and some species of Neo- 
Triassic ammonites by D. L. H. McLearn. Dr, J. T. 
Wilson presented an interesting paper on the Eskers 
north-east of Great Slave Lake, N.W.T. The 
information was gained chiefly from the study of 
aerial photographs. 

Ur. H. W. Fairbaim presented a paper on the 
fracture hypothesis of quartz orientation in tectc 
nites. Ur. M. B. Baker discussed the floor of th 
Palaeozoic rocks in Canada. * 

The presidential address of Section V (Biologies 
Sciences) was delivered by Ur. J, M. Swaine c 
Ottawa on “Scientific Rosearch as the Key t 
Progress in Agriculture”. 

The programme comprised seventy-two papers, c 
which nineteen came before the medical subseotior 
and twenty-nine were botanical. 

Ur. K. H. Grace reported upon the relative physic 
logical activity of the members of a series of naphtfrj 
acids when applied to plant cuttings, showing the 
those with an even number of carbon atoms in th 
side chain are the more active. Drs. E. Gordo 
Young and R, W. Begg found certain small propoi 
tions of copper, calcium, magnesium, and iron to b 
required in bacterial culture media. Factors affectm 
•etomatal movement in the dark were described b, 
J. H, Whyte. That increased permeability of bli 
host accompanies increased susceptibility to pare 
sites and diseases in plants was shown by F, {r 
Thatcher. The importance of boron for normal ce 
division, enlargement, and maturation in plants wa 
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described by J. G. Coulson and R. O. Lachance, 
•while studies related to hardiness of plants were 
^Reported by Messrs. J. Levitt and D. Simmovitch. 
R. B. Thomson discussed the structure of the pollen 
cone of Austrotaxus and its phylogenetic significance, 
showing it to be a highly specialized derivative of 
the usual conifer type, and C. N. Haldenby described 
the distribution and origin of horizontal resin canals 
in Coniferce. A series of papers by Frere Marie- 
Victorin was devoted to various taxonomic and 
distributional studies of the plants of Quebec and of 
Cuba, interesting contributions to the problem of 
relic floras being made, particularly in papers by 
MM- Roussear and Gauthier. 

In* the field of genetics, a definite relationship 
between sterility and chromosome segregation with 
translocations was demonstrated in wheat crossed by 
W. P t . Thompson, and the actual causes of failure of 
seed-setting in certain intergeneric cereal crosses 
were described in another paper by the same investi¬ 
gator. F. H. Peto gave an account of the production 
of fertile amphibolypoid plants from sterile hybrids 
of Triticum species, and A. Glaucum, by temperature 
and colchicine treatments, with cytological studies of 
the processes involved. Certain chromosome muta¬ 
tions in oats were shown by H. G. F. Sander to 
involve loss of all parts of one chromosome, and 
studies on the chromosomes of Trillium by G. B. 
Wilson and H. B. Newcomb© gave data which cannot 
readily be fitted to any existing theory of crossing 
over but suggest a new partial hypothesis. 

Features of the morphology of the circulatory 
system of Aroia, particularly in relation to an air- 
breathing mechanism, were described by V. C. 
Wynne-Edwards, and the presence of a vessel of 
portal nature connecting the hypophysis and the 
hypothalmus in the frog was reported by E. Home 
1 Craigie. The latter also demonstrated wide and 
important differences in the vascular richness of 


hypothalamic centres in the rat. Various studies on 
the white whale were reported by V. D. Vladykov, 
who also discussed sexual dimorphism in the speckled 
trout. F. E. J. Fry had a paper on density of lake 
trout populations. An account of differential growth 
rates and of regeneration in the hind limb of the 
frog was offered by A. Emerson Warren. A study of 
temperature relations of the numerous species of 
midges (Chironomidss) occurring in a lake was 
described by R. B. Miller. 

B. P. Babkin and associates showed that ergosterol 
and parathyroid hormone effect gastric secretion in 
the dog chiefly by depressing its nervous phase. 
Early cessation of growth in rats on a rich fat diet 
was found by R. G. Sinclair and traced to the masking 
or suppression of synthesis of essential fatty acids. 
The effect of guaiacois on the respiratory passages 
was described by E. M. Boyd. Authentic noto¬ 
chordal tissue in a dermoid cyst of the ovary was 
reported by J. L. Riopelle. The structure and 
development of certain renal tumours led P. Masson 
to believe that the metanephxos is not mesodermal 
but is derived from the neural crest; while his 
associate, P. Simard, found a constant neuroinsular 
complex in the mammalian apparatus. Drs. A. Scott 
and A. M. Fisher gave an account of the effects of 
certain chemicals in inactivating insulin and showed 
by moving picture film that each insulin crystal has 
two parallel square surfaces relatively close together, 
connected by four oblique quadrilateral surfaces. 
James Craigie showed that the Guamieri inclusion 
bodies are probably not the intracellular colonies of 
a virus. The chemotactic attraction of staphylococci 
for leucocytes from mouse spleen was found by J. W. 
Stevenson and G. B. Reed to vary inversely with 
pathogenicity, while Alma Howard reported an 
inverse relationship between chiasma frequency in 
chromosomes and susceptibility to mammary gland 
carcinoma in mice. 


THE AGRICULTURAL EDUCATION ASSOCIATION 

Annual Conference at Belfast 


HAT science can do much to help agriculture 
was the theme of several speakers at the Annual 
Conference of the Agricultural Education Association 
which was recently held at Belfast. Both Lord 
Craigavon (Prime Minister) and Sir Basil Brooke 
(Minister of Agriculture) referred with pride to the 
achievements of the Education and Research Divisions 
of the Northern Ireland Government at the official 
dinner of welcome, and reiterated the opinion that 
education, both general and technical, is a sound 
investment. The Association, which met under the 
chairmanship of Mr. W. B. Mercer, had a long pro¬ 
gramme of scientific papers, interspersed with visits 
to the Agricultural Research Institute at Hills¬ 
borough, with its experimental farm of 500 acres, 
the Plant Breeding Station and Veterinary Research 
Laboratory at Stormont, and farms of the Irish Peat 
Development Company at Maghery. 

Dr. H. H. Comer directed attention to recent work 
on ‘pine’ disease in sheep, which he declared was 
prevalent in the highlands of Scotland, the border 


counties, parts of Wales and in Devonshire. ‘Pine* 
is an ansemio wasting disease due to a condition in 
which the iron of the food cannot be utilized by the 
blood : the presence of numerous parasitic intestinal 
worms is a secondary condition. Following the 
success of Underwood in Australia, who in 19S4 
showed that cobalt was the potent element in the 
utilization of iron compounds in enzootic marasmus, 
cobalt was tried in the treatment of Spins’ in the 
Cheviot region with great success. One ounce of 
cobalt chloride sprayed into and well mixed with one 
hundredweight each of steamed bone flour and 
common salt, provided an easy means of preventing 
the disease, for the mixture could be set out in boxes 
for the animals to eat whenever they felt inclined. 
The cost was twopence a sheep per year. 

Mr. James Mackintosh, as tike result of two years 
experimental work with large numbers of cows in 
the south of England, suggested that a 20 per cent 
reduction might safely be made in the amount of 
protein now being fed to dairy cows. He suggested a 
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standard of 0-6 lb. protein equivalent per 10 lb. of 
miiy of average quality as a safe standard for farm 
practice. 

Prof. R. G. Baskett, in a paper dealing with 
the firmness of fat in bacon pigs, stated that tho 
back fat of pigs receiving de-germed maize meal had 
a significantly lower iodine value than that of pigs 
receiving half their ration in the form of maize meal. 

Mr. H. Trefor Jones, in a paper on smoke pollution, 
said that in a town the size of Leeds domestic 
chimneys alone contribute to the atmosphere the 
equivalent of nearly a ton of sulphuric acid per acre 
per annum : in the industrial districts of the West 
Riding of Yorkshire, however, the sulphurous fumes 
are contributed chiefly by industrial chimneys and 
smouldering pit heaps. Most of the damage to crops 
is done during the dormant season: winter-sown 
crops like wheat and winter vegetables are the chief 
sufferers, whilst it is unsafe to spray potatoes with 
copper preparations even under conditions of mild 
pollution. In confirming or disproving cases of alleged 
smoke damage, and in explaining differences in pro¬ 
ductivity of the various parts of affected fields, the 
estimation of the sulphate content in the soil had 
proved very useful. Sulphate figures in excess of 
0*020 per cent for grassland, and 0*030 per cent 
for arable land indicate smoke pollution. 

Prof. S. P. Mercer had a good word to say for 
Yorkshire fog grass under certain conditions in 


Northern Ireland, advocated shorter leys combine^ 
with August sowing, and stated that rushes could b<^ 
very largely controlled by two cuttings a year. fo£ 
two successive seasons. Dr. A. 13. Muskett described 
a laboratory method which allows seed disinfectants 
to be tested for olficiency in ten days at any time of 
the year. Radiation for 20 minutes with a quartz 
mercury vapour lamp is used to promoto sporulation 
of the fungus, thus making easier the examination 
of the seeds at the end of tho test. Dr. J. Carroll 
stated that until recently eelworms had not been a 
“serious pest in Eire, but that root eelworm of potatoes 
was spreading and that tho bulb strain of Aiiguttlulina 
dipaaci was beginning to attack onions, a crop which 
during the last few years had undergone a remarfcah^ 
increase in Eiro. Mr. R. Chamborlain. described llio 
extraordinary but successful measures adopted in 
Northern Ireland to stamp out the chrysanthemum 
midge, measures which includod tho scheduling of 
an area within which no living chrysanthemum plant 
could be kept, and the intensive inspection of all 
premises in the area. 

Other papers read at the mooting includod con¬ 
tributions on aspects of education by Mr. »S. J. Wright 
and Mr. J. Getty: a paper on tho flax-growing 
industry, by Mr. W. J. Mogaw, peat land reclama¬ 
tion, by Mr. J. C. Baird, and a general account 
of the agriculture of Northern Ireland by Mr. »J. 
Morrison. 


UNION BETWEEN HOST AND PARASITE IN 

HIGHER PLANTS 


O N this subject, Schumacher and Halbsguth have 
recently published an interesting and sugges¬ 
tive paper 1 . Their observations arc based on 
extensive studies of species of Cuscuta and Orobancho 
on a wide range of host plants ; with the union of 
Cuscuta and its host, particularly, they have made 
use of techniques which permit the recognition of 
protoplasmic connexions, usually freezing the material, 
cutting on the sliding microtome and then trans¬ 
ferring immediately to iodine potassium-iodide solu¬ 
tion. Afterwards the walls were swollen and the 
connexions stained by a modification of Meyer’s 
pyoctannin method. 

In all oases they find (contrary to some earlier 
observations of Mrs. Thoday 4 ) no direct connexion 
between the sieve-tubes of host and parasite; the 
sieve-tubee of the parasite, indeed, are not found 
differentiated in the olose neighbourhood of the point 
of union in the haustorium. Eirom tho liaustorium, 
Cusouta, hypha-liko cells ramify from the parasite 
penetrating the phloem tissue; where these cells end 
MX the neighbourhood of a sieve-tube they may 
dswetop & comb-like expansion of which the teeth 
t&es on the sieve-tube, so that these cells make very 
good ’contact with the sieve-tube, of which the wall 
is often much compressed. In the walls of these 
hyph», which am rich in protoplasm and often multi- 
nuciaa&ew yery numerous plagmodesma-like structures 
fbtracL which - seem to end free on their surface, 
hut these are never found on the comb- 

bka efds^T^ohsecmdoflnitely Contracted to facilitate 
exchange between host tieve-tohe and p arasite. 

In Orphan^ these Vpharl&e ceUs are usually 
leaped V * doqsdy^ pksmartah' tissue, *with 


prominent, usually singlo, nuclei; those colJa multiply 
rapidly, tlioy surround and compress and finally 
obliterate many of tho siovo-tubos j but tho move-tube 
up to tho point of obliteration romains full of contents 
and presumably continues to transfer material from 
host to this secretory type of hauslorial tissue. 

The authors conclude that their observations 
suggest that tho transfer of food from host to parasite 
must take placo across tho walls of contiguous colls,* 
tho permeability of host siove-tubo presumably 
increasing, whilst tho absorptive properties of tho 
haustorial socrotory tissues may also bo accentuate 
at the point of union. The distribution of tho^prot 
plasmic connexions suggests that food transfer is n 
their role. It is argued they may help the invading 
haustorial cells to orientate themselves in tho host and, 
in accordance with such perceptive functions, the* 
authors record the presence of similar structures in 
the outer wall of opidermal cells, notably of tendrils. 
But their figures suggest that those structures are 
rather large for typical protoplasmic connexions and 
it must be left for further work to clear up tho 
possible correlation of these epidermal features with 
plasmodesma or, on the other hand, with the wax- 
secreting channels described by Dour and Ziegen- 
speok 8 . These vertical wax-secreting channels also 
deserve further scrutiny in view of Madeleine Meyor’^ 
observations 4 that the wax distribution suggests its 
movement along horizontal channels in the cutinized 
layers of the outer wall. 

1 Johrb. wiss. Sot, 87 (2/8), 824-365 (1038). 

4 Am. Sot. (1911). 

* Sot. Arch**., 19 (1927 ); 29 (1928), 

4 Protoplasma, 29 (1938). 
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NEW FORENSIC SCIENCE 
LABORATORY 


T HE new Home Office Laboratory at Preston 
was opened on July 27 by Mr, A. L. Dixon, 
Assistant Under-Secretary of State of the Home 
Department. The staff and equipment are provided 
by the Home Office, which also meets the running 
costs during the initial period. The accommodation 
has been provided by the Lancashire Standing Joint 
Committee. The Laboratory will serve the North- 
Western Area, which includes Lancashire, Westmor¬ 
land and Cumberland and Cheshire. 

T^he new Laboratory is conveniently arranged on 
one floor. The administrative offices are arranged 
in a central hall, from which the various laboratory 
sections are readily accessible. The Laboratory is 
furnished with modern equipment for carrying out 
chemical (including microchemical), physical and 
biological investigations. There is also a fully 
equipped photographic section, including apparatus 
for microphotographic work. 

This is tho fourth laboratory to be established, 
others being at Birmingham, Cardiff and Notting¬ 
ham. Each laboratory is equipped to cover the range 
of work which would satisfy all general requirements, 
but it would be impossible to equip each laboratory 
to cover every possible case. This aspect is, however, 
largely met by giving each laboratory some special 
section, and in the case of the laboratory at Preston, 
the provision for dealing with chemistry problems 
is made as complete as is reasonably possible. Thus 
by reciprocal arrangements between these forensic 
science laboratories (and in special cases certain 
Government laboratories) it is possible to cover 
practically every phase of the work. 

The principal function of the Laboratory is to give 
scientific assistance in the detection of crime to the 
police in the area served by the Laboratory. The 
police, however, have no control over the work 
which goes on in the Laboratory ; that work is solely 
under the control of the Director. He has only one 
thing to do—to find out what the various specimens 
submitted (and in some cases his observations at the 
scene of crime) reveal from the scientific point of 
view. It may well be that the results completely 
negative the police case and favour the defence. That 
is no concern of the Director; he will state his find- 


"fings,^ which will be available to both sides. 

** In addition to the purely laboratory work, it is 


port of the work of the Director to organize courses 
of instruction which are available to the various 


detective forces in the area. This course includes 


the careful collection and preservation of materials 
to be submitted to the Laboratory for examina¬ 
tion. 


The Laboratory, therefore, includes a museum in 
which exhibits from various typical crimes will be 
collected and used for instructional purposes. 
Although the new buildings have only been recently 
opened, the Laboratory was first started in September 
„ 1938 in temporary premises with Dr. J. B. Firth as 
> director, and in this interim period on no less than 
140 occasions have materials been submitted for 


examination and some 656 exhibits examined. These 


figures themselves will indicate in some measure that 
the new Laboratory with its more complete staff and 
equipment will be a great asset to the area which it 
, is designed to serve. 

V, J. B. F. 


SCIENCE NEWS A CENTURY AGO 

Drainage of Lands by Steam Power 

The Gentleman '8 Magazine of August 1839 contains 
the following information: “The drainage of land 
by steam power has been extensively adopted in the 
fens of Lincolnshire, Cambridgeshire and Bedford¬ 
shire, and with immense advantage, A steam engine 
of ten horse-power has been found sufficient to drain 
a district comprising a thousand acres of land, and 
the water can always be kept down to any given 
distance below the plants. If the rainfall is excessive, 
the water is thrown off by the engine ; if the weather 
is dry, the sluices can be opened and the water let 
in from the river. The engines are required to work 
four months in the twelve, at intervals varying with 
the season ; where the districts are large, the expense 
of drainage by steam power is about 2 s. 6d. per acre.” 

The Travels of J. D. Forbes in 1839 

Early in August 1839, J. D. Forbes returned to 
Edinburgh after spending three months in south-east 
France, Switzerland and Italy. On his way south 
he visited Paris, meeting Arago, Cauchy, Elie de 
Beaumont and Niepce, and. was particularly interested 
in Daguerre’s pictures. He then travelled south by 
way of Dijon, Chalons and Lyons on the way to the 
department of Ardkche. From Montpezat he wrote 
of the district that “in a geological sense it is interest¬ 
ing in the highest degree, and I have four or five 
craters, just as well-defined and as recent-looking as 
Vesuvius, within a day’s walk. . . . There are deep 
granite valleys divided by serrated mountains, 
through which here and there a cindery volcano 
thrusts his roasted head, while the valleys are clothed 
with chestnut and mulberry trees in the most ex¬ 
quisite manner”. On July 5 he made an investigation 
of a meteorite which fell on June 15, 1821, “one of 
the very few which have fallen so near to intellegent 
spectators as actually to endanger their lives”. , 

From the volcanoes of Auvergne, Forbes proceeded 
to Marseilles and then turned north to explore the 
little-frequented valleys around Monte VLso on the 
borders of Piedmont. He visited the village of St. 
Veran, 6591 ft. above sea-level, “the highest in 
Europe, except that of Soglio in the Tyrol”, and 
attempted the circuit of Monte Viso. From these 
excursions he returned to Grenoble, and then having 
visited a brother at Geneva he travelled through some 
of the unknown valleys to the south, and then by 
way of Cogue and Ponte he reached Turin. On 
August 2 he visited the astronomer Plana, “over¬ 
whelmed with official engagements”, and on the 
following day the geologist Sismondi. 

Kent Zoological and Botanical Gardens 

On Thursday, August 8, 1839, “a party of citizens 
visited this delightful spot in a steamer, when about 
650 gentlemen and ladies were regaled with a dejeuner, 
under a spacious pavilion erected in the gardens for 
the occasion, . . . The gardens are those at Roslier- 
ville near Gravesend. This piece of land, or the greater 
portion of it, consisting of seventeen acres, was taken 
into its hands by a company of gentlemen more than 
a year since, and by then it was made the object of a 
most extensive plan for the securing of its natural 
beauties and adding to it new and unusual attractions. 
. . . Clever use has been made of the excavation 
into the chalk cliffs ... a further advance in the 
valley conducts to the botanical beds where it is 
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intended to cultivate the rarest plants and flowers 
which the climate will allow* * . . Immediately 
next the perpendicular cliffs of these two divisions 
arrangements are to be made and are now in 
progress for the reception of wild beasts, birds and 
sea-fowl, etc.” (Mechanic and Chemist.) 

Thomas Tredgold 

Tredgold, one of the founders of engineering 
theory and the author of the well-known definition 
of civil engineering embodied in the charter of the 
Institution of Civil Engineers, died in January 1829 
at forty years of age, worn out by his exertions. 

On August 10, 1839, the Mechanics' Magazine 
said, “To architects, engineers and persons concerned 
in any department of building the name of Tredgold 
must not only be familiar, but likewise respected 
and valued, and it is presumed not less so by 
many individuals in the higher walks of life. To 
all such it must be a matter of painful interest 
to be informed that the family of such a highly 
gifted man and martyr to science, consisting of an 
aged mother, two daughters in extremely delicate 
health, and a son of about thirteen years of age, 
are in very dependent circumstances. His friends 
have long cherished the hope that long before this 
time—for it is now ten years since his death—their 
situation might have attracted the favourable notice 
of government; but as this has not been the case, 
Mr. Habershon, one of his early friends and his 
biographer, with John Donkin, Esq., his joint 
executor, have commenced a subscription in further¬ 
ance of this laudable object.” 

Discovery of a Mammoth's Tusk 

The issue of the Athenasum of August 10, 1839, 
states that at a meeting of the Bristol Philoso¬ 
phical Society “Dr. Fairbrother exhibited the tusk 
of a mammoth which had been found on the line 
of the Great Western Railway, near the spot where 
the city boundary crosses the line ... in the 
lower part of a bed of gravel which reposes upon 
red sandy and marly bads, forming a part of the 
TSTew Red Sandstone’ formation. Its length is 
about 5^ feet, its circumference varying from 21 to 
10 inches* It is ourved in a form nearly circular 
and occupies an arc of about 140 degrees* Mr. 
Stutchbury supposes it to be a part only of the 
original tusk, which was probably 9 feet in length.” 


APPOINTMENTS VACANT 

ArmcunosfS are invited for the following appointments, on or 
before the dates mentioned: 

h WS E U ff 31 und er the Ordnance Board, "Woolwich—Secretary 

W.C.2 (quoting Appts. 


TCbktobjxy AasiSTAifTS Grade HI (Male) in the Meteorological 
Moo—Under Secretory of State, S*2*B.(Met.), Air Ministry, Adastral 
House* Klngsway, W.GL2 (August 14). 

™ yer - 

Town—Secretary, Office of 
Untoa of ** AMoa ‘ Tra “«" 

TOiTmtoQlAmwCamamrBt the Bqml Cancer Hospital 
^ffiversdty bf London, Senate House, 

ABS fflaajg Baygraaga for toe Malayan Public Works Service— 
Crown Agents fbr the Colonies, 4Mnfi*nt, S.WJ. (quoting M/57S1X 


REPORTS AND OTHER 
PUBLICATIONS 


(not included in the monthly Books Supplement) 

Great Britain and Ireland 


University of Bristol. The Annual Deport of the Agricultural and 
Horticultural Research Station (the National Fruit and Older Institute), 
Long Ashton, Bristol, 1938. Pp. 295+9 plates. (Bristol: The Uni¬ 
versity.) I 24 ? 

Min es Department. Seventeenth Annual Report of the Safety in 
Mines Research Board, including a Report of Matters dealt with by 
the Health Advisory Committee, 1938. Pp. iv+123+10 plates. 
(London: H.M. Stationery Office.) 2 a. not. [247 


Nutrition of Ohildren* By Eddie Williams. (Cardiff : Priory Proas, 
Ltd.) 10s. per 100. [267 


The Bronze Axe: the Seven Stages of Its Development in Britain 
(2000-500 D.C.). By W. Foot Walker. (Booklet No. 3.0 Pp. 39. (Hull • 
“Museum Aids’*.) 1*. 6d *[2«7 


Air Ministry: Aeronautical Research Coramittoo : Reports and 
Memoranda. No. 1843 (3651): Experiments on the Transition of 
the Laminar Boundary Layer on a Flat Plate. By A. A. Hall and 
G. S. Hislop. Pp. 27. 4*. net. No. 3855 (3673) • Experiments on a 
Riveted Wing in tho Compressed An Tunnel. By D. El. Williams and 
A. F. Brown. Pp. 4. Qd. net. No. 1857 (3562): A Possible Form of 
High Speed Water Channel. By A. M. Binnie. Pp. 9 1«. ttd. net. 

(London : H.M. Stationery Office.) [267 


Scientific Proceedings of tho Royal Dublin Society. Vol. 22 (N.S.), 
No. 15 : Leaf Movement on Release of Sap Tension. Bv Prof. Henry H. 
Dixon and J. S. Barlee. Pp. 176-180+platc 4. Is. Qd. Vol. 22 (N.S ), 
No. 16 • Studies In Peat, Part 6 : Tho “Water Phase" In Azeotropic 


Extraction Solvents. By J. Reilly and D. F. Kelly. Pp. 181-186. Qd. 
Vol. 22 (N.S.), No. 17 : Studies In Peat, Part 7 : Water Distribution 
In Peat Wax Azeotropic Extraction Solvents. By J. Reilly, D. F, 
Kelly, J. Duffy and E. Coughlan. Pp. 187-194. Gd. (Dublin : Hodges, 
Figgis and Co., Ltd.; London : Williams and Norgatc, Ltd.) [277 


Other Countries 

Ceylon. Part 4: Education, Science and Art (D). Administration 
Report of the Acting Director of Agrioulturc for 1937. By E. Rodrigo. 
Pp* D93, (Colombo : Government Record Office.) 1 rupee. [247 
Indian Forest Records (New Series.) Silviculture, Vol. 3, No. 0: 
a Study of the Soils in the Hill Areas of Kashmir; an Investigation 
of Soil Profiles under Deodar, Blue Pine, Silver Fir aud Ohir. By Dr. 
R. C. Moon. Pp. 198-262. (Delhi: Manager of Publications.) 1.14 
rupees ; 2$. 9d. T247 

Publications of the Nizamiah Observatory. Astrographlo Catalogue 
1900.0, Hyderabad Section (Part 3), Deo. +35° to +40°, from Photo- 

S Iis taken and measured at the Nizamiah Observatory, Hyderabad, 
i r tlio direction of T. P. Bhaskaran. Vol. 11: Measures of Rect¬ 
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CONSERVATION OF ANTIQUITIES IN BRITISH 

DEPENDENCIES 


T HE Trustees of the British Museum (Blooms¬ 
bury) are to be congratulated on the acquisi¬ 
tion of the remarkably fine bronze head from 
Southern Nigeria, to which reference was made in 
Nature of July 15, p. 106. Not only is this an 
outstanding example of the highly developed 
artistic products of early West African culture, but 
also it belongs to a class of objects to which 
additions available for study in European collec¬ 
tions are likely to be restricted in number in 
future. Since the beginning of the century, and 
arising possibly in a great measure from the 
publication of the bronzes and other artistic 
objects from Benin in the Pitt-B»ivers collections, 
interest in and appreciation of the merits of the 
various schools of sculptural art native to African 
culture has increased rapidly and become wide¬ 
spread. In consequence, a number of characteristic 
^examples, and many of exceptional merit, have 
been brought to Europe by collectors. During 
the past twenty years it has been known 
that bronze heads of remarkable character have 
been found from time to time in the course of 
excavation at If 6 in the Yoruba country of 
Southern Nigeria; but the discovery there in 
1938 of a number of such examples of the artistic 
plnil of an ancient and forgotten people, of which 
this British Museum acquisition is one, has 
F quickened interest in these and similar objects 
of “high antiquity, artistic merit, and uncertain 
cultural origin”, and as a result has induced those 
in authority to take steps to secure that West 
Africa should not be denuded of such interesting 
* and important relics of its past. 

In January 1939 the Government of Nigeria 


made an Order in Council enabling the Governor 
of Nigeria to control the export of antique African 
sculptural works of art; and since then the 
native authority of IfiS has taken action to protect 
the antiquities in the area under its administration. 
Such interest on the part of a native administration 
suggests that the subsequent action of the Secre¬ 
tary of State for the Colonies, announced in “The 
Colonial Empire” (the statement recently issued 
with the estimates for 1939) by which he has 
instituted inquiries with a view to the enactment 
of legislation throughout West Africa to secure 
the protection of indigenous African objects of 
ethnological import or aesthetic interest, will 
receive strong backing from a quarter which 
might not have been anticipated. It should ensure 
that any legislation which may be framed as a 
result of the inquiry will not become a dead- 
letter. 

It is interesting to note that the Colonial Office, 
which frequently in the past has been accused of 
inertia when matters of moment to the scientific 
pursuit of cultural studies have been at stake, is 
now ready to give due heed to their interest and 
importance when attention has been directed to 
them. In Mr. MacDonald’s own words: “Wherever 
such discoveries have been made His Majesty’s 
Government has a keen interest in reveal¬ 
ing them, and in preserving them, both on 
account of their scientific and historical value 
to scholarship, and on account of the sus¬ 
ceptibilities of the local people, who naturally 
tend to regard these evidences of their oultural 
origins with reverence and pride”. 

It is in accordance with this polioy that the 
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study of antiquities is fostered and their con- support has been given to the investigation of a' 
servation has been taken actively in hand by the culture that in its way is unique. It is indeed to 
authorities in several of the dependencies under be hoped that a better day is dawning. Mr. 
legislative enactment. In Palestine, for example, MacDonald announces that the curator of the 
which for the student of early racial and archaeological section of the Museum has been on 
cultural history, apart from its bearing on the study leave in Europe, and after working on sites 
origins of the Christian religion, now holds a in England is proceeding to Rome and Athens, 
foremost place among the regions of major interest Cyprus, an island rich in historic associations, 
and significance for scientific research, not only as it is in antiquities, has in the past been much 
does the Government direct the course of investi- hampered by financial considerations ; and these, 
gationby the exercise of its authority, acting under notwithstanding assistance from private sources 
skilled advice, but a 1 so through the Department interested in the past history of the island, have 
of Antiquities is itself engaged in investigation, not been entirely overcome. The work of the 
In addition to the archaeological work which preservation of the ancient monuments of Cyprus 
has been carried out under licence, the study of nevertheless continues. In addition to the amount 
the past history of Palestine has benefited by the spent from the funds of the Government of Cyprus, 
activities of the Department of Antiquities in the generous assistance has been given towards this 
field. work by Lord Mersey's Cyprus Committee and by 

The importance of Palestine in the historic the Carnegie Corporation. Among the more 
development of modern civilization naturally tends important of the monuments to which attention 
to attract to it investigators from outside, drawn has been given are the Castle of St. Hilarion, 
from all parts of the world; and Jerusalem, Bellapais Abbey, and the fortifications of Fama- 
equipped as it is with University, Antiquities gusta. In this work the Cyprus authorities have 

Department, and the headquarters of several had the co-operation of the Office of Works, an 

national schools of archaeological research, since official having been seconded from England to the 
the War, and since the ter min ation of the British Cyprus Department of Antiquities as superin- 

mandate in Iraq, has become by far the most tendent of works, who has trained a Cypriote 

important centre of archaeological interest under official to undertake this function after his own 
British jurisdiction. It is, however, by no means return to England. 

the only one ; and if it were only possible to ensure In the conservation of antiquities, however, 

more adequate financial provision, both Malta anything approaching safety is to be won only at 
and Cyprus in their respective fields of archaeo- the price of constant vigilance. In this connexion, 
logical and historical interest might make a fair it is interesting to find that in Antiquity of June, 
bid to become not unworthy rivals of the Holy the editor, in directing the attention of his readers 
Land. In Malta in particular, remarkable pre- to a communication from Mr. Stewart Perowne, 
historic remains and culture present a number of dealing with two anoient city sites of remarkable < 
problems to the archaeologist, which still await archaeological interest examined by him fi# th« 
solution. Here a notable step in advance has been Aden Protectorate, urges strongly the need for 
taken by the foundation of a professorship in the appointment, without delay, of a Director of 
archaeology at the Royal University of Malta, Antiquities for the Protectorate. He supports his 
which it is hoped, in the words of Mr. MacDonald’s argument by reference to the importance for 
report, fC will prove a starting point for a more archaeological studies of this area, as indicated 
exhaustive development of Malta’s archaeological not only in the results recorded by Mr. Perowne, 
wealth”, A survey of the monuments of the as well as those obtained by Miss G. Caton Thomp- 
island is projected. This is a measure which has son, Miss E. Gardner, Miss Freya Stark and others, 
been too long delayed ; and although the visitor hut also by pointing out the imminent dangers of 
to the island, who views the remarkable pre- spoliation, if future exploration is not properly < 
historic structures which form one of its attractions supervised, and adequate measures are not taken 
and examin ee the archaeological collections in the to protect the monuments and house the smaller 
Museum, will appreciate the devoted service to finds of archaeological research. There can be no 
arohaeological studies in Malta over many years of question that the editor of Antiquity is right in 
tiie late Sir Th. Zarnmit, the pet restdt for the thinking that archaeological opinion in Great 
discerning is an uneasy feeling that too little Britain is with him in this matter. 
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THE CASE FOR 

The Plough-Up Policy and Ley Farming 
By Prof. Sir George Stapledon. Pp. 170. (London : 
Faber and Faber, Ltd., 1939.) 2s. 6d. net. 

f pHE alternate husbandry system of farming has 
\ been widely practised in the parts of Britain 
with high and well-distributed rainfall for many 
years, but its spread to the more southerly parts 
of the country has been very slow. Until wild 
white clover seed and basic slag became available 
in sufficient quantity and at reasonable prices ley 
farming was not, in fact, suitable for the drier 
districts, because of the slow establishment of 
the leys ; it must be remembered that it is only 
during the last twenty years that these commodities 
have become readily available. There have been 
many advocates in recent years for the wider spread 
of alternate husbandry; but the leader in this 
campaign has undoubtedly been Sir George 
Stapledon. Now that the movement has suddenly 
received the great stimulus of the Government 
subsidy for ploughing up pasture and derelict land, 
it is only fitting that he should issue a statement 
of the case for ley farming and a description of the 
methods necessary for success. This book covers 
the ground admirably, for not only are the wider 
aspects discussed but also details of manuring and 
cultivating, seed mixtures and seed production, 
even rabbits and moles and all the new problems 
which present themselves to the farmer adopting 
alternate husbandry. 

Great emphasis is placed throughout the book 
on the building up of fertility. This indeed may 
be said to be the central thesis, and it makes the 
wojja especially valuable as a corrective to ideas 
very generally prevalent. The Government subsidy 
is clearly an emergency measure, designed to render 
a greater area fit to carry arable crops if the need 
should arise ; the object is to persuade the farmer 
to take the first step towards cashing the fertility 
which may be stored up in land which has not 
carried arable crops for seven years or more- If 
the land has been under good grass, including a 
due amount of clover, and has been sufficiently 
grazed over a long period it will certainly be in a 
fertile condition ; but much of the area that will 
be broken up is in a semi-derelict state and is in 
no form to produce good arable crops. It may be 
that Sir George Stapledon has devoted less of his 
book to the former class than its area merits, but 
most writers and speakers do the reverse, so that 
this work will do much to restore balance to the 
general view of the problem. Sir George Stapledon 


LEY FARMING 

is an unrivalled authority on the farming of the 
poorest types of land, and he looks further ahead 
than the immediate future ; he does not think so 
much of producing human food from accumulated 
reserves (which may not exist) as of the steady 
improvement of the land. Thus he does not urge 
the immediate growing of com on poor land, but 
the sowing of short leys, including crucifers as well 
as grasses and clovers ; he insists particularly on 
the value of Italian rye grass for grazing in the 
early stages of improvement. 

It might be thought that the plough-up policy 
will find its greatest scope in the grassland districts, 
but there the equipment and knowledge for arable 
cultivation are sadly lacking : in the drier, eastern 
half of the country facilities already exist and a 
wide extension of ley farming may he expected. 
Most of Sir George Stapledon’s work has been done 
in the west and some modification of methods may 
be desirable in the east. Aberystwyth has achieved 
great fame by its breeding of new' strains of grasses 
and clovers ; but the suitability of all these strains 
for drier conditions has not yet been adequately 
tested. The seeds mixtures recommended in this 
book, however, do not consist solely of the new 
Aberystwyth strains, the general advice being to 
blend them with the cheaper commercial strains. 
Where there is adequate rainfall the sowing of long 
leys on bare ground, rather than under a cover 
crop, is sound practice, convincingly demonstrated 
by wonderful examples of new leys at Cahn Hill 
and elsewhere ; a luxuriant growth of leafy herb¬ 
age is obtained in the first summer and it cannot 
be said that a year has been lost. But in a droughty 
s umm er, such as is common in the east of the 
country, there is very poor growth during the first 
summer, and lack of ground-cover invites the 
ingress of weeds. Uncertain rainfall makes it 
difficult to plan grazing far ahead and in drier 
districts there seems little future for special purpose 
leys, as recommended in this book; that greater 
efficiency can be got from them cannot be denied, 
but extreme variation in growth from year to year 
will probably make most farmers aim for a good 
all-round pasture, suitable for hay or for grazing 
at various times of the year as Ike exigencies of 
the moment may require. 

It seems incredible that a book containing so 
much valuable material and one so stimulating can 
have been written and published in the short time 
since the Government subsidy for ploughing-up 
was announced; despite the rush in which the 



264 


NATURE August 12, 1939, vol i44 


work must have been done there are very few 
ambiguities or misprints and the style is Sir George 
Stapledon’s usual clear and bracing one In his 
preface he promises his readers a * ‘proper book” 
on ley farming, written at his leisure ; that will 


be eagerly awaited, but meanwhile the piesont^ 
book will prove extremely valuable. It is 
very easy to read, definitely practical through¬ 
out, and has appeared at a most opportune 
moment. 


THE LEADER TO PERFECT HEALTH 


The Englishman's Food 

A History of Five Centuries of English Diet. By 
Prof. J. C. Drummond and Anne Wilbraham. Pp. 
574-f 16 plates. (London: Jonathan Cape, Ltd., 
1939.) 12s. 6d. net 

D IET is neither frivolous knowledge nor a 
curious science; it is the leader to perfect 
health. So, in similar words, wrote Thomas Muffett 
in 1655; the sentiments are as true to-day as 
then, when at long last the subject of diet is 
beginning to be understood. 

A picture of the changing character of the 
English diet during the past five centuries against 
a background of social and economic history would 
have been of absorbing interest if compiled by a 
mere historian. It gains greatly in definition and 
is much enhanced in its educative value when the 
author, or one of them, is among the most know¬ 
ledgeable experts of the modem school of dietetics, 
so that the reader is assured of higher criticism 
of an unusual degree of scientific accuraoy inter¬ 
spersed among the historical facts on almost every 
page. 

All through history and in all lands the rich have 
eaten too much and the poor too little. In the 
light of modem knowledge what matters most is 
whether that food has been of the right kind to 
combat disease, and perhaps it is from this point 
of view that the book is most interesting. It is 
divided into five periods, covering Tudor England 
and the four subsequent centuries : for each of 
these there is information relating to the meals 
of the people, to their health, with special reference 
to scurvy and rickets and to other pertinent 
matters. 

In Tudor times, according to foreign visitors, 
the Englishman of every class fed better than his 
counterpart on the Continent. The peasants 
suffered badly when harvests failed, but in good 
years they were well nourished. 

In the seventeenth oentury, men who had made 
fortunes out of trading ventures* in particular the 
East India Company, invested inland, and farming 
became a national concern. Previously the profits 
of the wool trade had beep so tempting that even 


arable land had been sacrificed to grazing, bringing 
about a local shortage of corn ; but now through¬ 
out the century the acreage under corn steadily 
increased, bringing down the price to 27s a quarter 
so that bread was cheap, though there were, of 
course, disturbing fluctuations in times of bad 
harvest. 

Farmers began to grow turnips and learnt how 
to store them during the winter packed in dry soil 
or sand. About 1664 an effort was made to en¬ 
courage the cultivation of potatoes, which had 
already become so popular in Ireland and were 
rapidly forming the staple food of the peasantry. 
FellowB of the Royal Society were asked to plant 
the tubers in order to have a cheap food available for 
the necessitous poor The art of gardening de¬ 
veloped rapidly in England, and fruit and vegetables 
became available in greater variety and quantity, 
as witnessed by Evelyn's Diary. Very little pro¬ 
gress was made in meat production, and much of 
the stock was slaughtered on the approach of 
winter. 

In the eighteenth century, the rapid growth of 
the towns brought new problems partly connected 
with transport over bad roads, and it was not until 
canals were constructed in the latter half of the 
century that the problem was eased. Foodstuffs 
were required on a scale larger than they c^uld 1 
be brought to the towns and there was a marked^ 
deterioration in the quality, particularly in those 
likely to be bought by the poorer people. The 
trade in food began to be commercialized. The 
public demand for a white bread led to the addition 
of alum to flour and other grosser forms of adultera¬ 
tion. Meat came slowly to the towns, being sold 
from fair to foir and coming on foot even all the 
way from Anglesey to London. Before sale, cattle 
were kept in the vicinity of London and fattened 
for the city markets. Much of the meat was 
tainted: young people were warned by Dr. 
Truster to refrain from "smelling to the meat 
whilst on the fork”. Fish and poultry also oame 
on the market. 

England was opulent during the first half of the 
century and a rise in the standard of living of the 
working people was favoured both by the cheapness 
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; of food and the appearance of cheap fabrics, 
.candles and other products of new industries within 
the reach of their purses. The picture changed 
soon after the accession of George III; there was 
a disastrous sequence of bad harvests from 1764 
until 1775 and the wars with America and France 
tended to keep prices high. 

In the nineteenth century, the conditions 
worsened so far as the poor man was concerned. 
In the towns, during the first half of the century, 
the^ greater part of the nourishment came from 
bread, potatoes and strong tea. The consumption 
of tea was ever increasing and was nearly 4 lb. 
per head in 1871. The drinking of large quantities 
of hot fluid tended to reduce the intake of other 
more nutritious foods—a glass of cold beer would 
have contained far more real food. There is a 
similar problem in Norway to-day, where large 
quantities of hot ‘black 5 coffee are drunk, so 
reducing the consumption of milk. 

In the rich man’s house the same period wit¬ 
nessed the growth in popularity of the typical 
English breakfast which has lasted a century, 
though there are signs that it is to-day being 
abandoned. 

The nineteenth century also saw a deterioration 
in physique—at least this is the grim heading of 
Chapter 22. The decline in breast-feeding of 
children, the prevalence of rickets, bad teeth, and 
above all the displacement of grinding corn 
between stones by roller mills, all had their effect. 
The intake of vitamin B dropped to one third of 
what it had been and there was widespread 
deficiency in other vitamins. In the authors’ 
words, “the opening of the 20th Century saw 
malnutrition more rife in England than it had 
been since the great dearths of medieval and Tudor 
times”. 

The few reformers, chief among whom was 
| Seeljohm Rowntree, found it difficult to awake the 
public conscience, and it was not until it was dis¬ 
covered during recruitingfor the South African War, 
and still more during the Great War, how very 
large a percentage of would-be recruits was below 
the standard, that alarm was aroused. Even then 
other conditions were blamed in preference to 
defective diet. The discovery of the vitamins and 
the realization of their importance in the dietary 
gave an entirely new aspect to the science and 
practice of food and nutrition. 

One of the chief post-War changes has been a 
general increase in the standard of living and a 
change from cereals to meat, milk, fruit and 
vegetables. The consumption of fruit and vege¬ 
tables has nearly doubled, that of bread has 
halved. Latterly, progress has gone apace though 
there is still all to do: that it has been effective 
is demonstrated by the figures, announced at the 


time of writing, relating to the youths of 20-21 
called up for the militia. The number of those in 
the lower categories is barely 10 per cent and 
some 20,000 more have been passed than was 
anticipated. 

Generally speaking, Britain is becoming food 
conscious though not to the extent that prevails 
across the Atlantic. She owes much to her American 
cousins for what they are teac hing her in this 
respect—indeed they have saved her from the some¬ 
what tardy action of the medical profession. 

This brief surveyjmdicates the theme which runs 
through the book—it is elaborated at every turn 
with all kinds of information, and it would be 
possible to abstract from it the story of rickets or 
milk or other subject. 

The book is stimulating beyond words; any 
reader of it must surely become a disciple for the 
cause of better feeding of our people. It is partly 
no doubt a question of poverty, but by no means 
entirely so. 

Whilst much can and must be done by feeding 
school children, there is even more to be achieved 
by education. Probably, as a whole, the English 
are still the worst cooks and the most improvident 
housekeepers in Europe—a Freneh working-class 
family was formerly said to be able to live on what 
its opposite number in England wasted, and there 
is still much truth in the gibe. The public must 
be made to realize that their health depends on 
their food and the way'it is cooked and that health 
should have first call on the scanty pennies, even 
before the cinema or the football pools, on which 
ten million people spent £50 million pounds last year. 

The man of science has shown a sad lack of 
imagination in his nomenclature of the vitamins. 
The use of A, B, C, D, E, etc., conveys nothing to 
the man in the street, who cannot possibly be 
expected to memorize their functions. They might 
at least be given names which indicate that they 
are antiscorbutic or antiricketic or provirility or 
something else. Their appreciation by the public 
is being retarded by the inability to talk about 
them by appropriate names. Our literary friends 
must cease their smiles at our impotence and come 
to our assistance—a nation which finds names for 
its racehorses should^ not be defeated by a few 
vitamins. 

Drummond and Wilbraham will be widely read ; 
it would be good for the nation if its sale exceeded 
that of the most popular novel. It should stimulate 
the body scientific to more work. We ought to 
know a lot more about the inner make-up of our 
foodstuffs—such as the difference between flesh, 
fish and fowl, the distribution of inorganics, on the 
chemical side ; or the result of various deficiency 
factors on the biological side. 

E. F. Armstrong. 
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MAGNETIC OBSERVATIONS OF SUNSPOTS 


Magnetic Observations of Sunspots, 1917-1924 
By George E. Hale and Seth B. Nicholson. Part 1. 
Pp iii-h91+8 plates. Part 2 . Pp. ii+ 692 
(Papers of the Mount Wilson Observatory, Vol. 
5, Parts 1 and 2.) (Washington, D.C. : Carnegie 
Institution (Publication No. 498), 1938.) 10 

dollars. 

I N these two volumes the late Dr. G, E. Hale 
and his colleague Dr. S. B. Nicholson give a 
connected account of the instrumental develop¬ 
ments, and the observations, that proved the 
existence of strong local magnetic fields at the 
sun’s surface. This account occupies fifty-seven 
pages of volume I. The remaining thirty-four 
pages contain tables giving the daily classification 
of every sunspot group observed at Mount Wilson 
from January 1, 1917, to January 1, 1925, and 
the maximum magnetic field-strength observed in 
each group. The second volume reproduces the 
Mount Wilson daily sketches of the sun's surface, 
showing the sunspot groups with their various 
members, and indicating the polarity and the 
approximate magnetic field-strength of these 
members. An examination of these sketches can¬ 
not but impress the reader with the wealth of 
results on sunspot magnetic fields that Hale and 
his fellow-workers have accumulated ; they form 
a rich mine for theorists in solar physics, whose 
task in this field is, as yet, scarcely begun. 

The general account of the work begins with a 
brief description of the state of solar observation, 
and of opinion on sunspots, in the eighteen-eighties, 
and of the successive steps that led Hale to develop 
the spectroheliogr&ph and the tower telescope as a 
means of gathering something of “the rich harvest" 
which ‘lay open to the spectroscopist who would 
apply high dispersion to a study, not merely of 
s unlight ^ but of the light of isolated features of 
the sun’s surface, such as sunspots". The founda¬ 
tion of the Mount Wilson Observatory gave him 
his opportunity to build first the 60-ft., and then 
the 150-ft. tower telescope, associated with 
auxiliary apparatus of the finest quality. The dis¬ 
covery by Hale and EUerman of hydrogen vortices 
over sunspots impelled Hale to suggest, in 1908, 
that such vortices might be associated with electric 
currents, which would produce magnetic fields; 
he described how, by studying the polarization of 
the light, the Zeeman effect on the spectral lines 
of light from sunspots might be investigated, and 
announced his intention to make such observations. 
Supported by laboratory investigations o& the 


Zeeman effect, Hale’s observations of the Zeeman 
effect in sunspots were brilliantly successful: soon 
a regular daily routine of magnetic observations 
on sunspots was developed. The magnetic intensity 
and the direction of the magnetio linos of force, 
over different parts of spots and in the surrounding , 
area, were determined. The first great discovery 
was that sunspot groups usually consist of two 
members, single or multiple, of opposite magnetic 
polarity ; “only about 15% of all groups observed 
fail to show at least a tendency towards bipolar 
structure". At any one time (except near sunspot 
minimum) the polarity of all the leading spots of 
bipolar groups in the northern hemisphere of the 
sun is in general the same, and opposite to the 
polarity of the leading spots in the southern 
hemisphere. 

In 1913, at the first sunspot minimum after the 
observations had begun, came a second groat and 
much more astonishing discovery : the system of 
polarities of the spot-groups of the new cycle was 
opposite to that of the spot-groups previously 
observed: some error was suspected, but the 
scores of checks applied did not shako the validity 
of the evidence, and the reversal of polarity was 
afterwards observed again in 1923 and 1933. This 
showed that the “old” sunspot cycle of about 
eleven years is only half of the true 22 -year 
“magnetio sunspot cycle". 

The magnetic field-strength was found to vary 
roughly in proportion to the area of the sunspot, 
from a maxi m um of about 4,000 gausses to values 
of the order 100 gausses in the smallest spots 
observable with present instruments. The field- ( 
strength decreases, on the average, from a i^axi* 
mum at the centre of the umbra of a spot to a very 
small value at points not far outside the outer 
boundary of the penumbra; at the spot-contre 
the lines of force are approximately radial, and 
thence they decline more and more until at the 
edge of the penumbra their inclination to the sun’s 
surface is only 25° or less. 

The authors conclude their general discussion 
with the following words: “Although many 
theoretical investigations of the internal state of 
stars like the sun have been made, including two 
important papers by Emden and Bjerknes that 
call for the existence of very different types of 
vortex phenomena, much time may elapse before 
a satisfactory rational explanation of the magnetic 
effects described in this volume can bo found 4 
Such an explanation must take into account the 
striking phenomena of the solar atmosphere shown 
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by the spectroscope, the spectroheliograph, and 
the spectrohelioscope, as well as the minute Zeeman 
effects that reveal the general magnetic field of 
the sun. Various geophysical phenomena, in¬ 
cluding magnetic storms, the aurora, and those 
associated with the transmission of radio messages, 


are also involved. Indeed, we may reasonably 
hope that some of the most fundamental questions 
of physics, chemistry, and astronomy may be 
illuminated by an intensive study, both observa¬ 
tional and theoretical, of the problems of solar 
magnetism.” S. Chapman. 


THE CHINESE PEASANT 


Peasant Life in China 

A Field Study of Country Life in the Yangtze 
Valley. By Dr. Hsiao-Tung Fei. Pp. xxvi + 300 + 
14 plates. (London : George Routledge and Sons, 
Ltd., 1939.) 12s. 6d. net. 

“T VENTURE to foretell,” says Prof. Malinowski 
-*• in opening his interesting preface to this book, 
“that ‘Peasant Life in China’ by Dr. Hsiao-Tung 
Fei will be counted as a landmark in the develop¬ 
ment of anthropological field-work and theory.” 
Later he quotes Sir Denison Ross in a statement 
in which he defines the position of this work in 
scientific literature and says “I regard this treatise 
as quite exceptional. I know of no other work 
which describes at first hand and with intimate 
understanding the full story of life in a Chinese 
village community. We have had works dealing 
with statistics, economic studies and novels full of 
local colour—but in no book have I found the 
answer to every enquiry, which the curious 
stranger might make”. Commendation could not 
well go further. These authorities, each selecting 
for mention a quality and aspect of this piece of 
field-work, which offers to him a special appeal, 
emphasizes its two-fold interest for the reader. On 
one side the hook is a first-rate study of social 
conditions, which though drawn from a limited 
area, may be taken as applying with local modi¬ 
fications to a preponderance of the population of 
China immediately before present Japanese aggres¬ 
sion ; on the other side it is a practical demon¬ 
stration of the contribution to he made by 
anthropological studies in the field towards a 
planned approaoh to the solution of the problems, 
political, social and administrative, which arise 
from cultural contacts, when Western civilization 
impinges on other, and in a material sense, less 
advanced forms of civilization. 

Dr. Fei has taken as the scene of his operations 
Kaisienkung, a village south of Lake Tai in the 
Yangtze plain in eastern China. The country is a 
network of canals and waterways, communications 
being mainly by boat. The density of population 
reaches the remarkable figure of 1,980 per square 
mile, this calculation, however, being based on 
land surface only, whereas the gross density of 
the whole province (Kiangau) is about 896 per 


square mile. The main industry is agriculture 
(rice cultivation) in a system in which the unit 
of social and economic organization is the expanded 
family. The returns from rice cultivation, over 
and above family subsistence requirements, were 
not adequate to meet family expenditure. They 
were supplemented by the production of silk as a 
domestic industry. The village, in fact, was in the 
centre of the silk-producing area of China. Unfor¬ 
tunately, the fall in world prices of silk has 
brought disaster to the industry, and the district, 
like many others, is face to face with the great 
agrarian problem of China, namely that the 
cultivation of the land, unsupplemented by 
other resources, will not support the peasant 
population. 

Dr. Fei reviews in detail, “microscopically” as 
he puts it, the traditional social and economic 
system of this village as a working organism, and 
indicates the changes which have been forced 
upon it by disintegrating factors, both external— 
world economic and social conditions—and internal, 
due to efforts to ameliorate conditions within the 
village itself. Of these the most important is the 
endeavour to raise the standard of silk production 
and the institution of a village silk factory. Of 
the changes in custom due to the economic situa¬ 
tion, the most striking is the curtailment, or 
complete cessation of all ceremonial and festive 
occasions over a period now of ten years duration. 
One result, for example, is not only the postpone¬ 
ment of marriage to a later age, but also a modifi¬ 
cation of the character of the marriage system 
itself on the ground of the expense involved in the 
customary marriage ritual. The introduction of a 
co-operative factory and wages, which were 
previously unknown, have had a number of social 
repercussions, but not the least serious, both in 
the silk industry and in agriculture, where labour- 
saving methods of cultivation have been intro¬ 
duced, has been the creation of a class of unem¬ 
ployed labour, especially among the female 
population. 

The village described by Dr. Fei has now been 
overwhelmed by the Japanese advance ; hut the 
author is nevertheless confident that China, as 
ever before, will eventually rise superior to her trials. 
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THE REALM OF BIOCHEMISTRY 


(i) Outlines of Biochemistry: the Organic 
Chemistry and the Physicochemical Reactions 
of Biologically Important Compounds and 
Systems 

By Prof. Ross Aiken Gortner. Second edition. 
Pp. xx 4-1017. (New York: John Wiley and 
Sons, Inc.; London: Chapman and Hall, Ltd., 
1938.) 30$. net. 

(a) Organic and Bio-chemistry 
By Prof. R. H. A. Plimmer. Sixth edition. Pp. 
x-f 823. (London, New York and Toronto : Long¬ 
mans, Green and Co., Ltd., 1938.) 21a. net. 

( 3 ) Biochemistry for Medical Students 
By Dr. William Veale Thorpe. Pp. viii 4-457. 
(London: J. and A Churchill, Ltd., 1938.) 12 s.6d. 

TT is welcome to have under review at the same 
^ time three such excellent books on biochemistry 
dealing with different stages through which students 
in this science will be expected to pass. 

The first two have passed the first edition, and 
Gortner’s book is the second edition of the well- 
known text-book which has been brought up to 
date and amplified in accordance with modern 
needs. 

The second book, by Plimmer, is the sixth 
edition of this well-known treatise and has also 
been amplified and brought up to date. 

The third book is a student’s text-book which 


has been written by a newcomer in this field, and 
deals with such matters as may be required by 
the medical student. 

Time was not so very long ago when biochem¬ 
istry was treated as a section of physiology, and 
so far as science was concerned remained in relation 
to organic chemistry a mass of empirical d^ta 
which seemed to bear little or no relation one to' 
the other. 

The books under review indicate that the 
physiological side of biochemistry is rapidly 
diminishing in importance and the subject is being 
based more and more strongly on organic chemistry 
with its strictness of formulae and diction. In 
fact, there seems to be no hope of ever reaching 
any knowledge of what underlies the chemistry of 
life unless biochemistry is approached from the 
pure science of organic chemistry. It is pleasant 
to note that in the three books under review the 
basis of organic chemistry is held in mind contin¬ 
uously and wherever possible the line followed is 
that of established reason rather than of empiri¬ 
cism. Plimmer’B book, and that by Gortner, are 
text-books of the science which deal in detail with 
the whole subject; that by W. V. Thorpe contains 
a wealth of interesting detail. It restricts itself to 
that which the medical student requires, and the 
student who has acquired the knowledge contained 
in this hook will not have laboured in vain, 

J. P. T. 


THE MANIPULATION OF GASES 


Experimental Methods in Gras Reactions 
By Dr. A. Parkas and Dr. JL W. Melville. Pp. 
xv 4 - 390. (London: Macmillan and Co., Ltd,, 
1939.) 30s. net. 

n PHJS treatise will become a standard work and 
A a necessary reference book for all physicists 
and chemists engaged in conducting experimental 
researches with, gases. Its usefulness is enhanced 
by the fact that the authors have had actual 
practical experience with many of the devices and 
apparatus described, and are therefore well 
qu al i fied , to point out the limitations, defects and 
advantages of alternative methods of procedure. 
The arduous labour of collecting from scattered 
sources nfformation hitherto imperfectly catalogued 
has resulted in a valuable contribution to science 
in a very practical fbintfL The references are yery 


numerous, the diagrams clear, and the printing/ 
especially of the formulae, admirable. The mathe¬ 
matical relations quoted in the text have in many 
cases been deduced from first principles, and 
theoretical questions of sufficient fundamental 
importance have not been left unexplained. 

In the preface the authors state : “The book is 
designed mainly to give a reasonably complete 
account of the methods of investigating all types 
of gaseous reactions together with sufficient 
theory, in order that there should be the minimum 
gap between theory and practice. While it is 
intended that the beginner will benefit from the 
work, the text is arranged in such a way that it 
may serve as a book of reference for those chemists 
and physicists engaged in dealing with gas 
reactions, with high vacua, or with any investiga- 
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* tions where a knowledge of the preparation and 
handling of gases is required”. They also explain 
that there is no chapter on macro-gas analysis, 
the reason being that there are several excellent 
books on that subject. 

The first chapter is devoted to an account of 
the elements of the kinetic theory of gases from 
the modem point of view. This happy combination 
of theory with practice—a characteristic of the 
work throughout—has very much enhanced the 
attractiveness of the reading. The second chapter 

* gives an exhaustive account of apparatus for the 
control of pressure and temperature. It includes 
a description of the various types of vacuum 
pumps and pressure gauges, and has a section on 
taps, valves and lubricants. There is, however, 
no mention of the recent work in America and in 
Great Britain on phosphoric acid lubricants. This 
is the only omission of importance which we have 
found. 

The third chapter deals with the preparation 
and analysis of gases, and includes directions for 


preparing the two forms of hydrogen and deu¬ 
terium. The section on micro-gas analysis includes 
analysis by low-temperature distillation, and the 
estimation of ortho- and para-hydrogen, deuterium, 
etc. The fourth chapter, on photochemical 
technique, deals with absorption spectra, souroes 
of radiation, methods of controlling radiation, light 
filters, and the measurement of radiation intensity. 

The fifth and last chapter deals with the wide 
subject of experimental methods for the investiga¬ 
tion of gas reactions. It includes explosive 
reactions, and optical methods of investigation, 
and the great variety of catalysts are described. 
The section on catalysts is particularly valuable 
in its examination of the different forms in which 
metallic catalysts may be used, and in its warnings 
on the dangers of poisoning and sintering. 

Throughout the book useful guidance concern¬ 
ing manipulation and the construction of apparatus 
has been given. The authors are to be congratu¬ 
lated on a comprehensive and able piece of work. 

D. L C. 


REGNUM ANIMALE 


Caroli Linnaei Systema Naturae 
A photographic Facsimile of the First Volume of 
the Tenth edition (1758). Regnum Animale. Pp. 
viii-j-824. (London: British Museum (Natural 
History), 1939.) 10s. 6/7. 


npHE first volume of the tenth edition of 
* Linnaeus’s “Systema Naturae”, published in 
1758, is now universally accepted by zoologists as 
the starting point for the application of the rule 
of priority in the scientific naming of animals. This 
particular edition was selected for the purpose 
>»bec£?hse it was the first in which Linnaeus con¬ 
st sistently applied a binomial nomenclature to the 
^ species, while, on the other hand, it was the last 
to be published during his lifetime. It is probably 
safe to assume, however, that only a small minority 
of zoologists have ever had an opportunity of 
handling a copy of this somewhat rare book. Even 
the reprint of it published by the German Zoo¬ 
logical Society in 1894 has long been out of print 
and seldom appears in catalogues of secondhand 
books. The Trustees of the British Museum have, 
Jt therefore, rendered a service for which zoologists 
ought to be grateful in publishing a photographic 
facsimile of one of the copies in their library. The 
particular copy which has been used for the repro¬ 
duction can be identified because care has been 
taken not to expunge the marginal notes and 
* library stamps which it carries, a precaution that 
may prove one day. to be important in the ease of 


a work where much may turn on the spelling of a 
word or the position of a comma. 

Even those who find the endless legal arguments 
as to the ‘correct 1 names of animals little to their 
taste may discover much that is of interest in this 
old book. Linnaeus, although he was much less 
of a zoologist than a botanist, had a broader con¬ 
ception of systematic zoology than we have to-day. 
His “Systema Naturae” was meant to be some¬ 
thing more than a mere enumeration of species 
and their diagnostic characters ; it was to be a 
summary of all that was known about them. 
Appended to many of the species are notes, con¬ 
densed as only the Latin language can condense 
them, on the bionomics, ecology, distribution, and 
uses of the animals dealt with. For example, under 
“Felis catus” there is a delightful little paragraph 
giving (one imagines) a portrait of a privileged 
member of the family sitting by the stove in the 
old Linnaeus house in the Botanic Garden at 
Uppsala, “tranquilla, ore molat, caudam erigit; 
excitata agillissima scandit, irata frero.it . . . 
Murum Leo, in praedam intenta caudam movet 
... os instant© tempestate manu lavat, dorsum 
in tenebris electri&at; in altum acta decedit in 
pedes” and then, when Linnseus has been kept 
awake at night, he writes “clanaando rixaadoque 
misere amat”. But “odor© ambrosiaco 55 must be 
ironical. 

W. T. Calkcax. 
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THE ROYAL SWEDISH ACADEMY OF SCIENCE 

Bicentenary Celebrations 


By Dr, J. Ramsbottom, O.B.E., President of the Linnean Society 


T HE inaugural meeting of the Royal Swedish 
Academy of Science (Kungl. Svenska 
Yetenskaps&kademien) took place on June 2,1739, 
and the celebration of its bicentenary is to be held 
in Stockholm during September 23-25. 

The Academy was founded mainly on the 
suggestion of Captain Marten Triewald, who en¬ 
listed as supporters for a scientific academy 
publishing in Swedish, Jonas ALstrom, Baron Sten 
Carl Bjelke, Carl Wilhelm Cederhielm, Baron 
Anders Johan von Hopken and Carl Linnaeus. A 
meeting was called at the Riddarhuset (House of 
Nobles) to form an “Economic Scientific Academy 
for the promotion of useful sciences” ; the name 



Two of the Stamps issued by the 
Swedish Post Oftcoe to mark the 

BICENTENARY CELEBRATIONS OF THE 

Royal Swedish Academy. 

“Swedish Academy of Science” was adopted, how¬ 
ever, on the advice of Anders Celsius, The first 
president, chosen by lot, was Linnaeus, then thirty- 
two years of age ; the first secretary was von 
Hopken, an influential young nobleman who later 
filled in turn the highest offices of State. Yon 
Hdpken was responsible for drawing up the pro¬ 
posed statutes adopted at the inaugural meeting, 
knd confirmed later by the King, who permitted 
“Royal” to be added to the title of the Academy, 
lannmua was president only for the first four 
months and each of the original members succeeded 
him, sooner or later, in office. Under his presidency, 
thirty new members were elected, many of them 
men whose support he valued. 

Subscriptions at first were in cash and in kind, 
Lmnsgus’s presentation of a copy of his “Hortus 
dlffoartaanus” and two Chinese books, on rice and 
silkworms, starting the present rich library. The 
printing of the TmnqcuMQft& wa£ planned, with a 
device for the title-page of an old mqn planting a 
pata tfcee^ and tihO fosariptfan “Edr E^tJOrkorn- 


mande” ; an original sketch for this is in the 
possession of the Linnean Society of London On 
relinquishing office, Linnaeus delivered a foimaK 
oration, “On Curiosities in Insects”, setting an 
example followed by all succeeding presidents. 

In 1747, the Academy was granted the privilege 
of publishing the Almanack and State Calendar, a 
privilege several times renewed, and which is still 
its chief source of income. 

The Academy was immediately successful, and 
by 1746 its membership had reached one hundred, 
a number to which the Swedish membership was 
later formally limited and it was only this year 
that it was agreed that in certain circumstances 
the number may be increased to one hundred and 
thirty. The prestige of the Academy led to the 
election of many of the most prominent men in 
the country, but though it was realized that much 
was to be gained socially and financially by this 
it was insisted upon that there should be real and 
active participation by all those elected. The 
earliest statutes expressly ruled that if any member 
“contrary to expectation” had not for two years 
sent in any work or done anything to promote 
the welfare of the Academy, such a member “being 
superfluous” should, after two years, lose his seat 
and his vote in the deliberations. Obviously such 
a rule was tricky to apply, and motions to effect 
it were occasionally shelved. However* five mem¬ 
bers were expelled in 1748, and 1783 saw the last 
of such expulsions. 

Early in its history, the Academy undertook tl 
building of an astronomical observatory for whic 
the city of Stockholm contributed the site and the 
State made a grant; the establishment was 
removed to a new observatory at Saltsjobaden, 
ten miles south-east of Stockholm, in 1931. Pehr 
Wilhelm Wargentin, the famous astronomer and 
statistician, became director of the Observatory on 
its completion in 1753 ; he had served as secretary 
of the Academy since 1749, and with an enormous 
capacity for work he was able to continue in office 
until his death in 1783, having an assistant, pro¬ 
vided from a private source, only in the last seven 
years. 

After Wargentin’s death, the Aoademy suffered 
a period of decline doubtless connected with the 
difficulty of finding an efficient and energetic 
successor. Various expedients were tried in order 
to lighten the labours of the principal secretary, 
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- but it was not until the celebrated chemist Jons 
? Jakob Berzelius took on the post in 1818 that 
satisfactory progress was resumed. 

Elections were made in the eighteenth century 
without regard to a properly balanced representa¬ 
tion of the different branches of learning. Different 
proposals were put forward to alter this, and in 
1798 it was agreed to divide the members into 
seven groups. The stated object of the Academy 
was the promotion of useful sciences, and the first 
two groups, National Economy and Agriculture 
" and v Trade and Commerce accounted for a quarter 
of the members. Berzelius with his organizing 
ability and broad views soon brought about 
changes. In 1821 he had the two 'practical 5 groups 
combined and the Natural Science and Medicine 
groups increased from four to seven with the object 
of making the Academy purely scientific. This 
classification lasted until 1904, when a revision was 
necessary owing to the task of awarding two of 
the Nobel prizes—the aim being to give more 
prominence to chemistry and physics. He also 
had the rules for electing members revised. Each 
group had to submit “a well-thought-out and well- 
founded proposal 5 5 which was placed before a full 
meeting of the Academy. Berzelius was insistent 
that it was the duty of members to keep in touch 
with the progress of research, and the annual 
festival of the Academy (March 31) was chosen 
for the delivery of reports on the different branches 
of science. The reports during Berzelius’s long 
tenure of office were augmented and published, he 
himself being responsible for chemistry, and for 
physics also until 1839. The series was translated 
into French and German and was of the greatest 
importance; but the task of preparation grew 

* heavier, and shortly after Berzelius’s death in 1848 
it was found impossible to continue them. Not 
only did Berzelius lay the foundation of the present 

^constitution of the Academy, but also by obtaining 
Ya fixed annual grant for the library and greatly 
^extending its exchanges insured its present 
eminence. 

“ Like all such national societies, the Academy 
became possessed of large museum collections, 
which gradually became too extensive for the 
curatorial facilities it could afford. When there¬ 
fore Gustav von Paykull presented his large 
zoological collections to the Crown in 1819, and 
the King entrusted their care to the Academy, 

* the Academy presented its own zoological col¬ 
lections to the State. Thus began the Natur- 

historiska Riksmuseum which, though a national 
museum, is under the supervision of the Academy. 
In 1841 the botanical, mineralogical and ethno¬ 
graphical collections were also transferred to the 
^Museum. Recently the last-named have been 
separated off as an independent institution— 


Statens etnografiska museum—which, however, is 
still supervised by the Academy. 

A bequest by P. J. Bergius in 1790 of his estate 
of Bergielund just outside Stockholm for the pur¬ 
pose of establishing there a model botanical 
garden scarcely achieved its object because of lack 
of funds for ninety years or so. Then owing to 
the growth of Stockholm the area was included 
within the city boundaries with a consequent 
increase in value ; the eighteen acres were sold 
and a site of more than sixty acres purchased about 
a mile north of the city and the present Bergian 
Garden established together with a School of 
Gardening. The president of the Academy for 
1939-40, Prof. Robert E. Fries, is director of the 
Botanic Garden. 

Among other institutions administered by the 
Academy are the Nobel Institute for Physical 
Chemistry set up in 1905 with S. A. Arrhenius as 
director until his death in 1927 ; this was replaced 
in 1933 by the Nobel Institute for Theoretical 
Physics with C. W. Oseen as director : the Kristine- 
berg Marine Zoological Station, the Mittag-Leffler 
Foundation for Mathematics, the Physical Insti¬ 
tute, the Abisko Natural Science Station and the 
Committee for the Protection of Nature. 

The Academy usually meets twice monthly, 
except in summer, at Novra Djurgarden, a district 
which is commonly known as Vetenskapsstaden 
(Science City) and which may be compared in some 
ways with South Kensington. The annual festival 
is traditionally held in the Riddarhuset, and is 
usually attended by members of the Royal Family* 

To mark the celebrations, the Swedish Post 
Office has issued four special stamps, two with a 
portrait of Linnaeus and two with that of Berzelius— 
one of each is illustrated here. The portrait of 
Linnaeus is apparently taken from the Academy’s 
painting by Roslin and that of Berzelius from the 
one by Sodermark. 

The preliminary programme announces that the 
delegates and guests will meet on Saturday after¬ 
noon, September 23, at the Academy building and 
afterwards visit the institutions at Vetenskaps¬ 
staden. In the evening there will be an informal 
dinner. On Sunday afternoon, the bicentenary 
festival will be held in the Stockholm Concert 
Hall in the presence of H.M. the King and other 
members of the Royal Family. In the evening 
there will be a banquet in the Stockholm Town 
Hall. On Monday the Stockholm Observatory at 
Saltsjobaden will be visited, tea will be taken at 
the Royal Palace and in the evening there will be 
a gala performance at the Royal Opera House. 

Delegates have been sent a pamphlet on the 
history of the Academy prepared by Dr. Arne 
Holmberg, the Academy’s librarian. I have had 
free use of this hi compiling the above account. 
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THE WYPERFELD (MALLEE) NATIONAL PARK, VICTORIA 

By Sir James Barrett, C.B., C.M.G. 


npHE Wyperfeld National Park is situated about 
I 300 miles north of Melbourne in the midst of 
the country known as the Mallee, whioh occupies 
about one fifth of the area of the State of Victoria. 
The soil of the Mallee varies greatly, but much of it, 
when cleared of the Mallee eucalypts, has proved 
excellent wheat country. The clearance was due 
to the invention of the stump jump plough and 
the roller. It varies greatly in quality, being in 
some places almost entirely sandy and in others 
fertile red soil. All of it is very liable to wind 
erosion, unless special precautions are taken to 
preserve both belts of eucalypts and some surface 
vegetation, and so far these precautions have not 
been taken in general. 

At some geological period the whole of the area 
appears to have been a gulf of the sea into which 
such rivers as the Murray, the Murrumbidgee, the 
Goulbum and other Victorian rivers poured their 
waters, carrying with them silt from the Alps. 
This gulf has been filled up. The rivers have for 
the most part fallen to small proportion or are 
actually dying. I am informed that bores put down 
go through 200 feet of lake deposit before the 
marine deposits are reached. 

The Wimmera River, once a large stream, 
running north from the Grampians, enters at 
Jeparit a large lake called Hindmarsh and then 


another—Lake Albacutya—and finally passes north 
for many miles through the Park itself and loses 
itself in sandy country. It has flowed in this way 
usually about once in fifteen to twenty year** 1 
saw it in 1922-23 when the water for a year or 
two covered the lower 12 feet of the giant eucalypts 
on the river bed ; it gradually evaporated and 
became saline and then dried altogether. At the 
present time the only available water is from one 
well provided with a windmill which, so far, has 
given a good supply. 

The large eucalypts are found only in or near the 
river bed. The annual rainfall, which is capricious, 
is something less than 9 inches and the evaporation 
is enormous. There are quite a number of open 
spaces with good soil well grassed but flooded when 
lie river resumes control. It is on these areas that 
the cattle, the emu and the kangaroo feed in the 
main but not exclusively. The sandhills are 
enormous, but I have not seen any evidence of any 
considerable movement. 

The biological interest of this arid region of 
82,000 acres is the fact that it is well stocked with 
animals which, since its reservation and with pro¬ 
tection, have greatly increased. The black-faced 
kangaroo, found only in the Mallee, is abundant; 
emus are plentiful but constantly shift from place 
to place. It is probably in Victoria the last homo 
of that wonderful bird—the 
mound builder, called the Iowan, 
which incubates its eggs in the 
vegetative centre of mound^ 
which it builds and which i|i on 
case I measured was 18 fb. in dia¬ 
meter and 4 fb. high (Fig. 2). 
The parents evidently watoh the 
mounds but, afber hatching, the 
young birds fend for themselves 
With protection they have in¬ 
creased in numbers and in then 
fearlessness of man. 

But the major interest whict 
led to the reservation was the 
fact that it is the home of va&i 
numbers of the parrot and cock¬ 
atoo family, which apparently 
nest in the large eucalypts anc 
feed in the desert away froir 
the river. The Regent parrol 
and the Major Mitchell cocka 
too, the disappearance of whicl: 
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Fig. 2. 

Eucalyptus roatratus wood with Acacia in background and lowan’s 

NEST IN FOREGROUND. 
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was feared, have become 
abundant. 

The birds drink at the trough 
provided at the well, but so far 
no one has seen the kangaroos 
at this source; yet a tame 
kangaroo I have in Melbourne 
drinks greedily. Precisely how 
they obtain sufficient water in 
the Park is, so far, unknown to 
m. 

Of reptiles there are only the 
stumpy tailed lizards, a few tree- 
climbing lizards, but rarely a 
snake. 

I may add that during the 
recent heat burst, the tempera¬ 
ture to the north of the Park 
reached 119° F. Many magpies 
died, a few parrots were lost, but 
the kangaroos, though exhausted 
and collapsed, managed to sur¬ 
vive. 

The Park is leased to a cattle grazier at a low 
rental, but in return he acts as curator and is well 
informed of the habits of its inhabitants. A clause 
in the lease provides that if a fire occurs in the 
Park his lease may be cancelled. So far no fire has 
occurred, but during the recent disaster a fire out¬ 
side the Park was just stopped on the boundary. 

The profound interest of the Park lies in the 
fact that in the arid though very beautiful reserve 
the animals have adapted themselves to these dry 
conditions and show no desire to leave it. It 
should be added that no complete or adequate 
biological survey has yet been made. There are 
indications that some of the smaller marsupials 
may be found. Such a survey can only be made by 
residence in the Park and a careful search made, 
especially at night, with a powerful searchlight. 

We are indebted to three Ministers of Land for 
the reservation, which was not easy to secure, 
namely, the late Mr. Owan, Mr. Bailey and the 
present Minister, Mr. Lind. 

Botanical Characteristics 
By Prof. J. S* Turner, University of Melbourne 

The Park, so far as it has been investigated, 
seems to be composed of two distinct types of 
vegetation, each with its own soil environment. 
First, there is the vegetation along the outlet creek 
from Lake Hindmarsh. Along this creek is a ohain 
of lakes, usually empty, of which Brambruk is one 
within the Park itself. Along these dried-up water 
courses there are two eucalyptus communities: 
(1) the red gum, E . rostrata, which is the more 
moisture-loving of the two ; (2) the black box, 


E. bicolor . The forests formed of these trees are 
very open and the floor is grassed. Both communi¬ 
ties are found elsewhere in Victoria. 

The second main type of vegetation is of greater 
interest and constitutes what is locally known as 
‘desert’. It is made up of wind-blown sandhills of 
comparatively recent origin but not, at present, 
mobile. These sandhills are entirely distinct from 
the sand ridges found in the settled regions of the 
Mallee. In these more settled parts, the original 
vegetation was largely the Mallee eucalypts, but in 
the ‘desert’ these trees are much less frequent. 

In spite of the inhospitable character of the 
sandhills and the very low rainfall, the ‘desert 5 
area carries a large number of typical Australian 
plants. The family Myrtacece is represented by 
Eucalyptus, Leprospermum and Melaleuca; Legu- 
minosse by Acacia ; Proteacese by Hakea and 
Banksia ; Epacridacese by Leucopogon and Astro- 
loma; Casuarine® by Casuarina ; and Conifer® 
by Callitris. 

The sandhills are frequently capped by species 
of Callitris, C. verrucosa being probably the 
commonest. These pines are, however, dwarfed, 
and the sandhills cannot be compared to the pine 
ridges in other parts of the Mallee. Below the 
pines occur a large number of tall shrubs and small 
trees; for example, Leptospermum coriaceum , 
BanJcsia omata y Gasuarina Muelleriana, whioh last 
species has a restricted range but is abundant in 
the Park. 

Acacia spinescens is a very spinous .shrub. 
Astrolcma conostephioides has conspicuous brilliant 
fed flowers. The two genera Pimelea and Hibbertia, 
which are very widespread in Victoria, are both 
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represented here by very handsome species, P. 
stricta and. H. virgata These two species differ 
from most of those in the Park, in that their leaves 
are not sclerophyllous. The vegetation does not 
nearly form a complete cover on the sandhills, but 
it is sufficient to prevent wind erosion. 

As in deserts in other parts of the world, this 
area bears a large number of minute annuals with 
a very short life-cycle. The number of these 
species in Wyperfeld will probably be found to 
be very large. The family Composite is particularly 
well represented. Toranthus Muelleri , Brachycome 
pachyptera and Chiaphalodes uliginosum are all 
extremely minute annuals found in the Park. 
Most of these species spend a dry season as seeds 
and pass through their short life-cycles soon after 
periods of heavy rain, and they are consequently 
easily missed by investigators of the flora. 

Geological Characteristics 
By Drt E. S* Hills, University of Melbourne 
The rocks of the Mallee are marine, estuarine, 
fluviatile and lacustrine sediments laid down in 
and near the margins of a former marine gulf during 
Cainozoic times. This marine bight, which has 
been named the Murray Gulf, came into existence 
in Oligocene times, and from then on to the end 
of the Pleistocene it was gradually filled with clays, 
limestones, marls and sands. The thickness of 
these ranges up to a total of more than 2,000 ft. 
and they rest upon a depressed basement of older 
rocks, chiefly Palaeozoic granites, schists, sand¬ 
stones and conglomerates, which have been 


penetrated in bores. The limestones, which are of 
Miocene age, are overlain by impervious clays in 
the Mallee, and are important aquifers for artesian 
and subartesian water. 

The superficial deposits are sands, gypsum and 
local freshwater ostracodal limestones, of fluviatile 
and lacustrine origin. The sandy soils derived 
from these deposits have been heaped by the wind 
into long regular sand ridges, trending east-west, 
with areas of irregularly arranged ‘Jumbled* sand¬ 
hills in places. In their virgin state, these sand 
ridges are fixed by a cover of vegetation, but wh^6^ 
this has been cleared, extensive sand drift has since 
taken place. There is evidence that the regular 
sand ridges, which have been formed under the 
action of the dominant westerly and north-westerly 
winds, have grown in stages. Buried soil horizons 
of ‘travertine* limestone indicate that periods of 
relatively high rainfall have alternated with drier 
periods. The present (or immediate past) time 
appears to be a relatively wet period. 

Apart from the minor undulations due to the 
sand ridges, the surface of the Mallee exhibits 
broad ridges and troughs, some miles in width, 
the trend of which varies from north to north¬ 
west. These are of tectonic origin, reflecting 
buried faults or warps in the underlying base¬ 
ment complex. Uplift across the lower course of 
the Murray resulted in the formation of lakes, 
which have now been trained, and in these and 
other old lake basins extensive deposits of gyp. 
sum, locally known as copi, were laid down. 
These now constitute an important source of this 
mineral. 


OBITUARIES 


Dt. W. J. Mayo 

npo the surgeon, and especially to the surgeon in 
J- the United States of America, the death of Dr. 
W. J. Mayo on July 28 at the age of seventy-eight 
years is a major historical event. Bom in 1861, in 
the State of Minnesota, he spent hie life and did ids 
work in the small country town of Rochester; and 
there with his brother Charles, who died two months 
ago (see Natper of July 15, p. 103), he built up the 
Mayo Clime the expansion of which has been very 
great. In early life he conceived the idea that 
patients could best be treated by groups of medical 
men among whom could be found specialists in 
every disorder. This idea was revolutionary at the 
time; and although in operation it may best be 
suited to American conditions, n°t only did it 
undarly the practical success of the Mayo Clinic, but 
it hftp also influenced wider opinion because medical 
man fropx all oyer the world w&S© attracted tip the 
osperiment. In was tq be fhtod! ^ 


organization almost fanatically devoted to 
interest of the patient, to the exclusion both of 
financial considerations and of personal professional 
renown. For from the beginning of the clinic part 
of its profits were set aside to be devoted to research 
not only in clinical subjects and the fundamental 
clinical sciences, but also in such related sciences as 
chemistry and physics. The two brothers and their 
early collaborators deliberately sacrificed wealth; 
and chose to regard as their reward the knowledge 
that their Institution was making substantial con¬ 
tributions to medical progress. As funds accumulated 
they were to expand their efforts, always governed 
by the same general principles, to postgraduate 
education ; and their system of training young men 
broadly and encouraging specialization only after a 
sound basic experience has been watched with 
interest by the medical academic world, and has 
frequently been utilized by medical schools both in 
and m Europe; for one of the many 
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i excellences of the clinic has been its readiness to 
expound its technical methods and the results 
obtained by them to visitors of any nationality. 
There is no doubt that the inception and later the 
guidance of this great experiment in group practice 
were controlled by Dr. Mayo ; and the success which 
has attended his aims stamps him as a man of singular 
vision, broad outlook, indomitable perseverance, 
possessed of administrative powers of the highest 
order. 

In the practice of his craft, Dr. Mayo was in the 
first rank. His personality and sincerity at once 
gained and ever afterwards retained the confidence 
of his patients ; as an operator he could be cautious 
or bold as the occasion demanded, and with his 
enormous experience and thought for individual 
patients those who worked with him came to rely 
implicitly on his surgical judgment. His chief 
interests lay in the surgery of the alimentary and 
biliary tracts, and to these he made many substantial 
contributions. He was sedulous in promoting the 
advancement of surgery in the United States, and 
to this end interested himself actively in the founding 
and governing of the American College of Surgeons 
and the American Surgical Association. This dis¬ 
interested devotion to surgery was honoured by 
learned bodies all over the world. 

As must men whose energies are devoted to the 
control of great enterprises, he kept himself some¬ 
what apart. But he was a warmhearted and generous 
helper of his juniors, for he knew better than most, 
and lived to see himself right, that to justify his 
conceptions the organization which he built almost 
with his own hands must live on after he relinquished 
active control. J. R. Learmonth. 


Prof* R. W. Reid 

Prof. Robert W. Reid, emeritus regius pro¬ 
fessor of anatomy in the University of Aberdeen, 
the Nestor among British anatomists, died in 
Aberdeen on July 28, aged eighty-eight years. 
He was bom in the manse of Auchindoir, Aberdeen¬ 
shire, in 1851, and after graduating in medicine in 
th<* University of Aberdeen, became demonstrator of 
anatomy in St. Thomas’s Hospital, London, in 1873, 
being almost the first medical man to be attached to 
a London hospital as anatomist. In 1889, he 
succeeded Sir John Struthers as professor of anatomy 
in the University of Aberdeen. He held this chair 
for thirty-six years, retiring in 1925. 

Reid was the sole survivor of the anatomists who 
founded the Anatomical Society in 1887 ; he became 
president of the Society in 1910. He was elected a 
fellow of the Royal Anthropological Institute in 1886. 
His first important contribution to anatomy was 
entitled “Observations on the Relation of the 
Principal Fissures and Convolutions of the Cerebrum 
to the Outer Surface of the Scalp” ; this appeared 
in the Lancet of September 27, 1884, and it contains 
a description of a base line—spoken of to-day as 
“Reid’s Base Line”, Two other important papers 
on topographical anatomy were published by him 
in the Journal of Anatorny —on© on the relationship 


of nerve roots to vertebral markings ; the other on 
the position of the chief nerve tr unks . 

Soon after being appointed to Aberdeen, he estab¬ 
lished in connexion with his department an anthropo¬ 
logical bureau to register the physical characters of 
the students who entered and to keep a record of 
their growth changes. Reports from the valuable 
data thus collected have appeared in the Journal of 
the Royal Anthropological Institute . Records are still 
being kept, and no doubt will provide the material 
for further papers dealing with the anthropology of 
the Scottish student. Another great service he 
rendered to the prehistory of Scotland by the 
preservation and study of the remains of the strange 
people who first appeared in Aberdeenshire early in 
the second millennium b.c. His own physical features 
were so similar to theirs that one had reason to 
regard him as a descendant of these early Bronze Age 
settlers in the north-east part of Scotland. The 
Anthropological Museum of the University of Aber¬ 
deen, in which these unique specimens are preserved, 
owes more to Prof. Reid than the “Illustrated Cata¬ 
logue of Specimens from Prehistoric Interments found 
in the North East of Scotland” which he wrote in 
1924. In acknowledgment of what he did for this 
Museum and for the University, his friends and pupils 
endowed a lectureship in connexion with it—known 
as the Reid Lectureship, He was the moving spirit 
and the purse-bearer—that brought into existence 
the Anatomical and Anthropological Society of the 
University of Aberdeen. In person he was retiring, 
almost morbidly modest, charitable and very 
hospitable. 


Dr* W. A* Potts 

Lr. William Alexander Potts, who died on 
July 23 in Birmingham at the age of seventy-three 
years, was a familiar figure to those interested in 
psychological medicine and latterly also to those 
interested in criminology. 

Potts started his scientific career at the East Riding 
Mental Hospital, Beverley, but left this branch of 
work to go into general practice, where he remained 
for fully twenty years. After this he became medical 
adviser to the Birmingham Mental Deficiency Com¬ 
mittee and so his more scientific side became con¬ 
centrated on the mentally defective. Since 1919 he 
had been very helpful in an advisory capacity to 
the police courts in Birmingham, particularly when 
they were dealing with cases of mental deficiency. 
He was also medical adviser to the Barr Park Colony 
and consultant to the Royal Albert Institution. He 
was chairman of the Special Schools After-Care Com¬ 
mittee in Birmingham. He carried out a considerable 
amount of work lecturing and teaching, and collabor¬ 
ated with Shuttleworth in his “Mentally Deficient 
Children”. 

He was a most charming personality and always had 
a ready smile and a helping hand for the young men. 

We regret to announce the death of Mr. H. P. 
Hollis, a former president of the British Astronomical 
Association, on August 7, aged eighty-one years. 
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NEWS AND VIEWS 


Prof. Ft Vejdovsk^ 

Despite the disturbed political situation and inter¬ 
national tension, Czech men of science and their 
friends intend, if possible, to celebrate next October 
the ninetieth birthday of one of Bohemia’s most 
distinguished living sons. Prof. FrantiSek Vejdovsky, 
who was born on October 24, 1849. After studying 
at the Charles University of Prague, and already as 
a young man winning fame as a zoologist, he was 
elected professor of zoology, comparative anatomy 
and embryology in the Charles University in 1892, 



Pboj. P. Ybjdoysxx 

retiring as professor emeritus in 1921. During his 
long life, Vejdovsky has not only been very active as a 
teacher and leader among Czech zoologists, he has 
also, by his own researches and those of his numerous 
pupils, contributed largely to the advancement of 
many different brandies of zoology. His own work 
covers a very wide field, but it has dealt mainly 
with the morphology, development and systematica 
of various Invertebrate, and with cytology—especially 
spermatogenesis* fertilization and problems connected 
with the centrosome and the chromosomes. On these 
and other matters he has published some ten large 
treatises, and more than a hundred other memoirs 
in Czech, English, American, French and German 
periodicals; 

In his own country. Prof. VejdovBk^ has long been 
held in the highest esteem* and his accomplishments 
and his personal IrincHinees haYe endeared to a 
wide wrote of fiends apd 'objfeepondhnts ab*c^L< 


Few men attain the age of ninety yours, and fowor 
still can look back upon so long a lifetime spent in 
the wholehearted pursuit of science for its own sake. 
Prof. Vejdovsky has lived through the classical 
periods of Darwinism and Mendolism, and lias 
actually seen the rise of modern cytology—to which 
he contributed an honourable share—and ho has 
hitherto survived the prolonged ordeals which Ins 
nation has suffered during this century. All t?tIS- 
men of science everywhere must therefore offer him 
respectful congratulations on his approaching birth¬ 
day, and wish him and liis people that peace and 
future happiness which, by their steadfast devotion 
to science and civilization, they so richly deserve. 

Petrus Camper, F.R.S. ( 1732 - 1789 ) 

The fifteenth volume of the Ojpusculci Selects New- 
landicorum de Arte Medico ,, which lias recently boen 
published under the able editorship of Dr. B. W. T. 
Nuyens, of Amsterdam, contains the illustrated travel 
diaries in Dutch and "English of tlio throe visits to 
England made by Petrus Camper, who was not only 
one of the most eminent Dutch medical mon in the 
second half of the eighteenth century, but was also a 
botanist, zoologist, mineralogist, paleontologist and 
draughtsman of distinction. The first visit, in 17*19, 
three years aftor his qualification, was chiefly under¬ 
taken for the purpose of attending tho loot urns of 
William tfmellie, tho father of British gyniccology, and 
of taking lossons in drawing at tho Royal Academy. 
During his stay in Groat Britain lie made tho acquaint - 
once of many of the loading scientific mon of the 
day, including Hit JFans Hloano, Nir Joseph Banks, 
F. W. Kerscliel, John and William Hunter, John 
Smeaton, Mead and Chosoldon. lie aftondod (ho 
meetings of tlie JLioyal Society, of wiiicli ho was made a 
fellow in 1750, visited the hospitals find musoums 
and showed the keenest interest in contemporary 
scientific novelties. He did not confine his attontion 
to London, but visited Oxford, Cambridge, 

Bristol and Birmingham, where he made tho acquaint 
ance of Withering and James Watt. In tho next 
two visits which he paid in 1752, when ho was pro¬ 
fessor at Franeker, and in 1785, a few years before 
his death, his energy and enthusiasm still appeared 
to be unabated, and his timo was profitably spent in 
a congenial scientific atmosphere. 

New Technical Branch for the Royal Air Force 
Official confirmation was given recently of a 
decision to form a separate technical specialist 
branch of the Royal Air Force. It has become 
increasingly obvious that, owing to the teclmieal 
complexity of the problems relating to service air¬ 
craft and their equipment, it is necessary to allocate 
personnel to engineering and technical duties, allowing 
them to devote their whole time to such work and 
arranging various courses of training for thorn. Up 
to the present* the policy of the Royal Air Force 
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has always been that all officers must enter the 
“General Duties Branch”, and devote their time to 
a complete training in flying for, at least, many 
years of their time as junior officers. Later they 
can express a wish to take up specialization in 
technical work, but they are still required to main¬ 
tain proficiency in flying. Thus the process of be¬ 
coming a technical specialist is a slow one, and in a 
service in which the retiring age is, possibly neces¬ 
sarily, set fairly early, as flying is primarily a young 
man’s job, the officer choosing these branches always 
finds himself at a disadvantage, either for promotion 
within the service, or in respect of his ability to 
obtain employment in the technical side of aviation 
upon retirement. Also the break in continuity of 
training and accumulation of experience is usually 
considered to be unwise, and many young engineers, 
both from the universities and works apprenticeships, 
have undoubtedly been deterred from entering the 
Royal Air Force by this reason. 

In spite of the enthusiastic membership of the 
university air squadrons the number of technical 
graduates offering themselves for University Com¬ 
missions in the Royal Air Force has always been 
relatively small. The new branch should remove 
these disadvantages. Entrants for commissions are 
now offered direct entry into technical work, without 
having to spend several years in acquiring pro¬ 
ficiency in flying. They are to be recruited from 
university graduates in engineering or natural science, 
and student apprentices from works who have 
acquired theoretical knowledge up to a university 
degree standard. The retiring age limit may well 
now be extended, as the work is not that in which 
the younger man necessarily excels, in fact the 
older man would be superior by reason of his accumu¬ 
lated experience. Prospects of promotion should also 
now be greater as there must be senior adminis¬ 
trative posts within the new department. 

Further Archaeological Excavation in Syria 

Sir Leonard Woolley’s third season of excava¬ 
tion on the ancient site of Allalakh at Atehana near 
Antioch, as anticipated, has enlarged and added 
further detail to the picture of a great meeting place 
of the civilizations of East and West at an entrance 
gate to western Asia; but at its close it held out 
promise of an even greater field of discovery still to 
be explored. Of this a glimpse may be afforded 
when the numerous cuneiform inscriptions retrieved 
in the season just past have been submitted to 
inspection. Sir Leonard in his preliminary report 
(The Times, August 2 and 3) opened with an account 
of the further excavation of the earlier palace, which 
preceded that of the fifteenth-century Hittite king, 
Nig-me-pa. This earlier building, cannot, Sir Leonard 
thinks, be much later than the time of Hammurabi, 
and he assigns it tentatively to the eighteenth 
century b.c. The structural features, which point to 
its use in part for administrative and business pur¬ 
poses, in part as a royal residence, convey the 
impression of a sense of dignity and propriety, com¬ 


bined with an unusual appreciation of space and air, 
particularly noticeable in the arrangement of the 
upper residential chambers, with a loggia giving an 
extensive view over the city, and an approach by 
newel stairs, of which the first two flights are nearly 
perfectly preserved. It was, however, from a private 
house of the fifteenth century that the much desired 
further evidence was obtained of the contact with 
Crete, for which mainly the excavation of Atehana 
was undertaken. This now took the form of a fresco, 
which is exactly similar to a scheme of decoration 
found at Knossos, and a 12-wick lamp in red 
porphyry in the form of the capital of a column, which 
at Knossos would be hailed. Sir Leonard says, as 
a typical, but unusually fine, example of Minoan art. 

It was, however, towards the close of the season’s 
work that the most striking discovery was made, 
which, as Sir Leonard says, “goes far to complete 
the picture of the ancient city of Allalakh”. This 
was a temple, which throws light upon the religion 
of the people, and gives examples of their major 
arts. Though the clearance of this part of the site 
has only just begun, it is already evident that here 
are the superimposed remains of at least four 
temples, of which the latest may date to about 
1200 b.c. and the earliest to the fifteenth century. 
They had been richly adorned with sculpture. 
Although as yet it has not been possible for Sir 
Leonard to give more than the most summary of 
accounts, the record of finds is amazing in both 
number and interest. Among the more arresting 
finds are the remarkable sculptured lions, the bronze 
spearhead, deemed to be a cult object, and most 
remarkable of all, the hidden statue of a king or god 
in white limestone with its fifty lines of cuneiform 
inscription, of which the decipherment will be 
awaited with keenest anticipation. Such a mass of 
evidence of the character of Hittite art, and of so 
early a date—at least of 1200 b.o. and possibly even 
of the fifteenth century—-is indeed an unexpected, 
but more than welcome find. 

Excavations at Erion-Geber 

Recent excavation at Tell el-Kheleifi on the Gulf 
of Aqabah, Sinai, by the American School of Oriental 
Research at Jerusalem, not only has confirmed the 
indications of the importance of this site in early 
times as a meeting place of a number of trade routes, 
afforded by investigations in 1938, but also has 
revealed that it was the centre of an extensive 
industry for the smelting and refining of copper and 
iron from the mines of the adjacent Arabah. The 
site has been identified with the great port of King 
Solomon, Ezion-Geber “which is by Elath on the 
shore of the Red Sea, in the land of Edom”. Ho 
longer, however, does it stand by the sea. The 
prevailing northerly winds have brought sand to silt 
up the head of the gulf, so that the Bhore is now 
half a mile away. The importance of the city as a 
commercial centre was indicated in the first season’s 
excavation by a number of finds, of which the most 
important is held to be a large broken jar, on which 
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had been incised two letters belonging to the early 
South Arabic script. This is assigned by strati¬ 
graphic evidence to approximately the latter part 
of the eighth century b.c. The letters are the earliest 
known to be definitely datable from a scientifically 
controlled excavation. Dr. Nelson Glueck, director 
of the School, in a preliminary account of the 
excavations carried out in May—June, 1939 ( Illus¬ 
trated London News of August 6 ) records the dis¬ 
covery of an ingenious and complicated system of 
flues and channels in the thick and high walls of 
sun-dried brick of the first city, which is so con¬ 
structed as to utilize the draught of the prevailing 
winds from the north for the furnaces of an elaborate 
complex of smelting and refining plant—the largest 
yet discovered in the ancient Near East. This 
system would appear to have been the gover n i ng 
factor in determining the site for the first city; and 
so well bonded were the bricks that many of the 
walls still stand almost at their original height after 
nearly three thousand years. Among smaller finds 
from the third city were Egyptian amulets, of which 
one was a small cat, a form characteristic of the cult 
of the goddess Bast of Bubastis, and another was 
the Uzat eye of Horus. 

Jenner and Napoleon 

At a recent meeting of the Section of the History 
of Medicine of the Royal Society of Medicine (Proc. 
Boy. Soc . Med., 32, 877 ; 1939), Dr. J. A. Nixon said 
that the world-wide eminence of Edward Jenner 
found no better illustration than bis ability to secure 
the liberation of British prisoners from countries with 
which England was at war. One of the best known 
of these prisoners was the Earl of Yarmouth, the 
model of Thackeray’s Marquess of Steyne and 
Disraeli’s Marquess of Monmouth, on behalf of whom 
Jenner addressed in 1803 the following appeal to the 
National Institute of Franoe: "The Sciences are 
never at war. . . . Permit me then as a public 
body with whom I am connected to solicit the exertion 
of your interest in the liberation of Lord Yarmouth' 5 . 
fn 1806 Jenner addressed himself directly to Napoleon 
requesting that two of his friends, Mr. William Thomas 
Williams and Dr. John Wickham, both men of science 
and literature, might return to England. According 
to Baron, the well-known biographer of Jenner, it 
was either on this or a similar occasion that Napoleon 
exclaimed: “Jenner 1 Ah, we can refuse nothing 
to this man.” Jenner was also successful in obtaining 
the release of Sir George Sinclair, who had been 
arrested as a spy at Gottingen/ Besides helping to 
liberate Englishmen detained on the Continent, 
Jearner issued certificates stating that travellers 
abroad were known to him and were undertaking 
a voyage in pursuit of science or health or other 
affairs entirely unconnected with the war, and were 
in his opinion entitled to protection and freedom. 

British School of Archaeology at Athens, 1935-36 
Although: the Annual of the British School 
at Athens no longer provides ft general view of 
the aqtivitifie of the gchoqi and its student©-— 


information which now must be sought in a separate 
publication—its contents continue to record the 
more important operations of its members. The 
volume for 1936-30 (London : Macmillan and Co., 
Ltd., 1939. 42*. net), however, opens with an 

account, very fully illustrated, by J)r. Alex. Philu- 
delphus, director of the National Museum of Athons, 
of the Anavysos Kouros, a romarkablo example 
of archaic art, in fact “one of the most perfect 
and almost the last link m the long chain of Apollos 
or kouroi that have come down to us”, probably 
dating at about 630 B.o. This statue, which was 
recovered in fragments from an antique dealer m 
Paris, had been smugglod out of Grooco by soa a 
few years ago from Anavysos, near Laurium. Of 
the remainder of the contents of the volume the 
greater part is given up to tho excavation of the 
cave of Trapeza on tho plain of Lasithi in eastern 
Crete. This cave was first discovered by Sir Arthur 
Evans in 1896, who refers to it as containing objects 
mainly of the Hellenistic period, but also a faience 
figure of Bes and fragments of gold loaf, which 
afterwards found a parallel in the Early Minoan 
jewellery at Mokhlos. Apart from montion by Tara- 
melli and Bosanquet, it received no attention from 
archaeologists until 1936, when it was visited by 
members of the School. In 1936, between May 4 and 
19, it was excavated by Miss Money-Coutts, Mr. and 
Mrs. J. D. S. Pendlebury and others. Judging from 
the finds, the contents of the cave originally must have 
been rich. Although metal was comparatively mro, 
gold, silver, bronzo (or copper), and lead wore all repre¬ 
sented. The deposits in the cave, however, hod boon 
much disturbed by treasure hunters, and in ono spot 
only were they intact. It lias, thoroforo, boon possible 
to study tho pottory found for tho most part on 
stylistic evidence only, and to reconstruct tho history 
of the cave accordingly. It would appear to liavo 
been occupied as a habitation site m Late Neolithic*, 
and to have been usod for communal intormont from 
Early Minoan II until tho end of Early Minoan III. 

The Cyclotron and Biological and Medical Research 
Db. G. E. Habbison, lecturer in physics, in tjfbe 
University of Birmingham, has been elected to a 
Rockefeller Foundation fellowship in natural science 
which will enable him to spend a year at Berkeley 
University, California, studying under Profs. J. II. 
and E. O. Lawrence. The object of the visit is to 
acquire first-hand knowledge of the application of 
neutrons to biological and therapeutic rosoarcli, in 
which the Profs. Lawrence have opened up a now 
field the exploration of which seems likely to be of 
first-rate importance in the treatment of disease, 
Berkeley University, where Prof. Lawrence con¬ 
structed his cyclotron and has developed his own 
technique, is unique in facilities for the production of 
neutrons and artificial radioactive substances. When 
the large cyolotron which Prof. Oliphant is building 
for research in nuclear physics in the Physics Depart¬ 
ment of the University of Birmingham is completed, 
this University, in which the Physios Department 
and, new Medical School are in close proximity, will 
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be in an exceptionally favourable position for the 
promotion of the therapeutic and physiological in¬ 
vestigations which Prof. Lawrence at Berkeley and 
Prof. Hevesy at Copenhagen have so strikingly 
originated. It is hoped that on his return from 
California, Dr. Harrison will organize and direct 
research in these subjects in the University of 
Birmingham. 

The Ontario Research Foundation 

The report of the Ontario Research Foundation 
fbr the year 1938 (Sessions Paper, Ho. 48, 1939. 
Pp. 36, Toronto : King’s Printer, 1939) refers to the 
extension of the soil survey of the central part of 
Southern Ontario eastward to the Quebec border. 
The Department of Agriculture has also determined 
the general relations between the performance of 
certain varieties of apple, and climatic and soil 
conditions in the apple-growing sections of the 
Province. The Department of Pathology and 
Bacteriology has continued its studies of bovine 
mastitis. Attention has been focused on the preven¬ 
tion of human infection by pasteurization of milk, 
and experimental work was continued during the 
year on Brucella Abortus. Studies relating to the 
sheep nose fly were continued during the year as well 
as on the parasites of game and fish. The Textiles 
Department has been responsible for investigations 
on causes of fabric fraying and the quantitative and 
consistent measurement of this tendency. They have 
also been responsible for testing work on the fastness 
to light of dyestuffs used in the Canadian textile 
industry, and have commenced a study of the 
fundamental and physical characteristics of single 
silk fibres. The testing work and control work of the 
department, particularly in connexion with rayon 
merchandise, have also increased. The facilities of 
the Department of Engineering and Metallurgy for 
the investigation of products associated with air- 
conditioning have been extended, and were put to 
considerable use in the year. A study of the resistance 
of metals and alloys to abrasion and wear has 
developed to a stage which permitted a new pro¬ 
gramme of work to be prepared, and results of tests 
on suitable metals have been collated. 

The Department of Chemistry in its investigation 
of paint failures in the Paint and Varnish Laboratory 
has continued to yield information essential to 
understand the problem of protective finishes, and a 
fundamental investigation of the processing of drying 
oils is in progress. Other work on a low cost plastic 
moulding powder prepared from wood meal has 
overcome the difficulties due to the absence of some 
properties which are essential to commercial success, 
and a low cost powder is now available which can 
be moulded commercially. Interpolymerization of 
styrene and other organic chemicals has been studied 
in the cellulose and plastics laboratory and a new 
series of interpolymers developed which are notable 
in their resistance to swelling in commercial solvents. 
During the year an Analytical Laboratory was 
established to serve as a central laboratory in the 


Foundation for analytical problems. The Paper, 
Printing and Adhesives Laboratory has worked 
mainly on packaging and adhesive problems due to 
difficulties through odours and moisture. In the 
Department of Biochemistry work on the production 
of lactic acid and other chemicals by the action of 
micro-organisms has been conducted, as well as pilot 
scale tannery operations to improve the vegetable 
chrome process for the manufacture of sole and 
belting leather which was developed in 1937, and in 
addition to improving the colour of the leather it is 
hoped to improve still further its durability under 
normal wearing conditions. Attention is also being 
given to the development of spue on finished leather, 
and a complete report on the technology and 
economics of pectin production lias been prepared 
for one of the large apple growers of the Province. 

“Nomenclator Zoologicus” 

We have received a sample part of the c ‘Nomen- 
clator Zoologicus”, edited by Dr. S. A. Heave, of 
which the first volume is about to be published by 
the Zoological Society. The work, which will be 
completed in four volumes, aims at giving “as com¬ 
plete a record as possible of the bibliographical origins 
of the name of every genus and subgenus in zoology 
published since 1758, the date of the tenth edition 
of Linnaeus’ ‘Systerna Naturae\ up to the end of 
the year 1935”. Up to 1850, not only the generic 
but also the specific names are indexed m Sherborn’s 
monumental “Index Animalium”. Since that date, 
however, the scale of zoological publication has 
increased so vastly that a continuation of “Sherbom” 
would be a task of overwhelming magnitude. Even 
in the all-important matter of generic names the 
systematist has been compelled to spend much time 
and labour in tracing their origin and in trying to 
avoid re-inventing old names for new genera. The 
“Nomenelator Animalium generum et subgenerum” 
published by the Prussian Academy of Sciences, begun 
in 1926, was designed to remedy this state of affairs, 
but it has been making its appearance in so leisurely 
a fashion that, although already thirteen years out 
of date, it is not yet completed. Dr. Heave, who has 
had the assistance of the specialists on the staff of 
the British Museum (Natural History), as well as 
of many other zoologists in Great Britain and abroad, 
hopes to complete publication by the end of 1940. 
Apart from cross-references and variations in spelling, 
he and his collaborators have collected about 192,000 
generic names, of which at least 5,000 have escaped 
inclusion in former nomenclators and in the “Zoo¬ 
logical Record”. Ho doubt many omissions re main 
to be discovered, and zoologists are asked to send a 
note of any they may find so that they may be in¬ 
cluded in a supplementary list at the end of the last 
volume. 

Forestry in South Africa 

We welcome the issue of the first number of a 
new forestry publication appearing in the Journal 
of the South African Association (Ho. 1, Oct. 1938, 
Pretoria, published by the Association, April and 
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October, 1938). The number opens with a fitting 
memorial to the late Mr. J. P. Bekker, administrator 
of the Transvaal, who was keenly interested in 
forestry, and one of the earliest advocates of exten¬ 
sive afforestation in the Transvaal. The most 
important article, wliich alone would make this num¬ 
ber of the Journal of high value, is the “Historical 
Sketch of the Development of Forestry in South 
Africa” by N. L. King, chief management officer. 
Division of Forestry. To those interested in forestry 
progress in the Dominion, a perusal of the paper is 
recommended, There is a strange omission, however. 
The author, although he alludes to the early settlers 
who landed at the Cape in 1052, makes no reference 
to the fact that they imported in the seventeenth 
century the oaks and poplars. 

The new journal contains several articles of 
technical interest to South Africa. In connexion 
with the important questions of erosion and 
desiccation in Africa, now receiving serious atten¬ 
tion, the brief note, accompanied by some startling 
photographs, by Colonel Deneys Reitz, M.P., on 
“The Forests of Northern Zululand” is arresting. 
Colonel Reitz depicts areas of forest which he knew 
fifteen years ago with the present state of affairs. 
“In those days this area consisted of open savannah 
plains plentifully interspersed with park-like groves 
of timber. In addition there was the extensive 
Mongosi Forest and several other valuable forests at 
Mpatu, Moosi and elsewhere. . . The author 
shows that the greater part of the groves and the 
forest areas have now disappeared to make ‘gardens’, 
that is, cultivation. Among other articles of interest 
is one by F. S. Laughton on the “Raising of Trans¬ 
plants of Indigenous Tree Species for Open-Rooted 
Planting” and a paper by S. P. Sherry entitled “The 
Rate of Growth and Health of the Southern Pines 
in the Midland Conservancy”. 

Control of the Chrysanthemum Midge 

A XtAW case of interest to chrysanthemum growers 
was heard at Littlehampton on July 3 when a 
nurseryman was prosecuted by the Ministry of Agri¬ 
culture and Fisheries for failure to comply with a 
notice requiring him to take certain measures for the 
extirpation of the chrysanthemum midge from his 
premises. The chrysanthemum midge is a serious 
pest of greenhouse chrysanthemums in North America, 
and during the past two years it has been found to 
exist in a few nurseries in England. The control 
maaeoxes to be adopted, if the pest became estab¬ 
lished in Great Britain, would add greatly to the cost 
of growing chrysanthemums. For this reason drastic 
measures are enforced with the view of eradicating 
the peet where it has been found and preventing its 
spread to other nurseries. It is in the interests of all 
that outbreaks should be speedily discovered and 
notified to the Ministay. Growers of ohryeanthemums 
are advised to watch their plant* carefully and to 
send to the Ministry specimens of plants attacked 
by any insect with which they ape unfamiliar. An 
fllustrated laafiot (Advisory Leaflet No. 286), whioh^ 


gives a full description of the chrysanthemum midge 
and its habits, may be obtained on application to 
the Ministry at 10 Whitehall Place, London, S.W.l. 

Modification of the Steiner Composting Process 
The present-day shortage of organic fertilizers has 
naturally led to special attention being paid to 
methods of composting. Recently a claim has been 
put forward by Miss Maye Bruce, of Sapperton, 
Gloucestershire, that she has developed a modification 
of the Steiner process which results in a more rapid 
decomposition of the waste material and a mote 
valuable product from the fertilizing point of viow 
(J. Min. Agric ., 46, No. 3, 295 ; 1939). A layer of 
charcoal is spread over a foundation of rubble, and 
a wall, about 4 ft. high, of wood or brick built round 
it. Garden refuse of a non-woody nature is then 
thrown on, particular value being attached to stinging 
nettles. Unslaked lime is sprinkled when the first 
and third foot levels are reached and animal manure, 
if available, is applied at the second foot level. The 
unique part of the method, however, lies in the 
recommendation that the further addition of six 
herbal essences, namely, nettle, yarrow, camomile, 
valerian, dandelion and oakbark, together with pure 
run honey, in a solution of 1 part in 10,000 adds 
greatly to the value of the compost. The heap should 
be covered with about 6 in. of soil and protected from 
rain, and after six weeks in summer, or twelve in 
winter, the refuse becomes a rich, friable and sweet 
smelling heap of compost. Further information as 
to how to make and use these essences can be obtained 
from Miss Bruce, who is also willing to forward them 
at a nominal charge to cover packing and postage. 

Electric Heating of Domestic Hot Water Supply 
The important paper on “The Application of 
Electric Heating to Domestic Hot-water Supply 
Systems” read to the Institution of Electrical 
Engineers and to seven local centres is published in 
the Journal of the Institution of July. In the dis¬ 
cussion, Mr. A. E. McKenzie, engineer to the Wimble¬ 
don Corporation, said that in the three towns 
supplied by bis undertaking, there are 38,0^0 
consumers taking electricity and 17,633 electric 
water heaters. This gives one water heater for 
every 2*15 houses, or approximately 46 per cent 
saturation. In addition, there are a large number 
of publicly owned heaters. In Wimbledon, all solf- 
contained water heaters are cleaned out once in two 
years, and four improvers are employed continuously 
on this work. All the heaters in a street arc cleaned 
at the same time, thereby cutting maintenance costs 
down to a minimum. Taken over a period of years, 
the cost of cleaning such heaters, both large and 
small, averages Id. per month. As the numbers 
increase, it is hoped that this cost will soon fall. The 
problem of ‘scaling’ is more serious with the small 
heaters than with the big ones. Most of the scale 
is deposited at the top of the outlet pipe and at the 
anti-dripping device which is immediately over it. 
There is no necessity to remove any of the electrical 
connexions. This enables the heater to be renovated 
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in less than half the time and at less than half the 
cost formerly necessary. A strong case can be made 
out for the claim that the electric water heater is 
more trustworthy than any other type. At Wimbledon 
there are 5,000 of the self'Cleaning type installed and 
there has not been a failure. Serious accidents due 
to electric water heaters are practically unknown. 
During the severe weather last winter, only twelve 
heaters were put out of action, all of which functioned 
immediately the ice was melted in the supply 
pipes. 

«/• y 

Californian School of Education 

To have directed one of the foremost schools of 
education in the United States from 1898 until 
1933, to have presided during those thirty-five years 
over the training of nearly three thousand of the 
graduates whom it has sent out to all parts of the 
United States and beyond, many of them to occupy 
strategic positions in the educational world as pro¬ 
fessors, research workers and school and college 
executives, and to crown this life’s work by presenting 
it with a new 500,000-dollar building paid for out of 
the proceeds, judiciously invested, of spare-time 
earnings during all those years—to few is it given in 
their declining years to look back on so satisfying 
an achievement. It is commemorated in a pamphlet 
recently issued by Stanford University in connexion 
with the opening of the University School of Educa¬ 
tion Building—the gift of Dean (emeritus) Cubberley 
and his wife. A noteworthy feature of the School 
since the Great War is the importance of the summer 
\ quarter, during which most of the students are 
school executives or teachers, contacts between 
whom and the School faculty have proved highly 
stimulating. The summer is indeed regarded as the 
‘ most important quarter of the university year for 
instruction in the field of education. The delightful 
summer climate of the Santa Clara Valley is one of 
the School's most valuable assets. An article by the 
present Dean emphasizes the conception that pro¬ 
fessional study in education should have a foundation 
cj£ scholarship in the social studies and in psychology 
S^nd hfaman biology. “The school has been one of 
, the most static of the social institutions. . . . 
University schools of education have responsibility 
for developing new conceptions and techniques of 
* education which are more adequate for modem 
society,” so that the school system may develop in 
the people “the vision, the creativeness, the initiative, 
the critical-mindedness, the understanding, and the 
discipline which will . . . give expression to the 
democratic social ideals.” 

I ^ Museums of Norwich 

r 4f The Museums Committee of the City Council has 
just issued a report covering ten years’ development 
(1929-1938) in the museums of Norwich. It has 
been a period of noteworthy progress, partly on 
account of the value and number of gifts and bequests 
made to the museums, but mainly on account of the 
Advances made in museum arrangement and appeal. 
The exterior and amenities of the Castle Museum, 


with its Norman keep and magnificent Norman door¬ 
way, have been attended to following the advice of 
H.iVI. Office of Works, and great reorganization ha*s 
taken place in the collections exhibited within. It was 
a wise move to reduce the excessive space formerly 
given to exhibits, often reduplicated, of British birds, 
in order to allow a more balanced representation of 
the animal kingdom ; and the creation of dioramas 
of representative Btretches of Norfolk scenery with 
the appropriate flora and fauna adds greatly to the 
instructiveness and attraction of the collections. In 
the Art Galleries the valuable paintings of the 
Cotman period are undergoing restoration where this 
has been found to be desirable, and a scheme of 
redecoration has been followed by successful experi¬ 
ments in the rearra n ging of the pictures themselves. 
In other directions the museums show that they are 
keeping in pace with modern developments, and 
none of these is more gratifying than the success of 
the collaboration with the Education Authority for 
regular visits of school classes to the various 
museums. 

Public Health Statistics of India 
The annual report 6f the Public Health Com¬ 
missioner to the Government of India for 1936, 
in two volumes, has recently been issued (Govern¬ 
ment of India Press, New Delhi, 1938. Vol. 1, 
Rs. 2, or 3 8. Qd ,; vol. 2, Rs. 1, annas 10, or 2a. 9d). 
The state of the public health of the civil population 
in British India is surveyed in vol. 1. The mid-year 
estimated population was 281,866,039—an increase 
of millions over 1935. The death-rate was 23, 
and the birth-rate 35, per 1,000, and the infantile 
death-rate per 1,000 live births was 162, compared 
with 164 for 1935. The deaths from cholera numbered 
160,000, some 57,000 less than in the previous year, 
and. those from plague were only 13,000, less than 
half the figure for 1935; but the deaths from smallpox 
numbered 104,805 or 14,000 more than in the pre¬ 
vious year. Deaths recorded under ‘fevers’ decreased 
by 4 per cent, but small percentage increases were 
recorded in respiratory diseases and the diarrhoea 
and dysentery group. Deaths recorded from hydro¬ 
phobia numbered no fewer than 2.470. In vol. 2, the 
general health statistics of the British Army in India 
and of the Indian Army are considered. The general 
health of the troops seems to have been well main¬ 
tained, though admissions to “hospital among the 
British were a little higher than in the previous year. 
The incidence of the enteric group of fevers is the 
lowest ever recorded, and is particularly striking 
among the Indian troops. There has been no corre¬ 
sponding reduction among the civil population, but 
rather an increase. The decrease of enteric fevers in 
the Army must, it would seem, be ascribed to more 
general and better anti-typhoid vaccination, and to 
a more careful search for, and elimination of, carriers. 

Child Welfare Organization 
The League of Nations has published the annual 
report on child welfare prepared by the Child Wel¬ 
fare Information Centre (London : George Allen and 
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Unwin, Ltd., 4s.). The report gives inter alia a 
general account of the measures adopted in China, 
with a summary of the work being done in the 
province of Kwang-si, the most advanced province 
as regards the organization of social services. Informa¬ 
tion on the United States and the United Kingdom 
is very complete. The report should prove useful to 
all who are interested in the social development of 
various countries and the measures adopted to pro¬ 
tect the mother and child. 

Safeguarding Water Supplies 
A memorandum setting out the precautions 
necessary in the administration of a water supply 
undertaking in order to maintain the wholesomeness 
of the supply has been sent by the Minister of Health 
to all water undertakings (“Memorandum on the 
Safeguards to be Adopted in Day to Day Adminis¬ 
tration of Water Undertakings”. Mem, 221. H.M. 
Stationery Office). These precautions are those that 
have long been recognized as good practice in water 
administration, and include care in the selection of 
workmen so as to exclude possible infection through 
carriers, paiticularly during repair work, inspection 
of gathering grounds, frequent and regular analyses 
of the water supplied, and the use of special treat¬ 
ment such as chlorination. 

Research in the London Hospital 
The Publications Committee, with Prof. Bedson as 
its secretary, has issued a volume of “Researches 
Published -from the Wards and Laboratories of the 
London Hospital during 1938” (London : H. K. 
Lewis and Co., Ltd,, 7s. 6 d, net). It includes thirty- 
seven papers dealing with a wide range of subjects— 
physiological, pathological, biochemical and clinical 
—which are evidence, if that were needed, of the 
active studies upon problems of health and of 
disease that are being pursued at this great medical 
school and hospital. 

Studentships and Fellowships in Medical Research 
Thbs Medical Research Council invites applications 
for a fourth series of studentships and fellowships 
intended to encourage young British medical 
graduates towards becoming investigators in those 
branches of medical science which are concerned 
directly with disease as it occurs in human beings. 
Post-graduate studentships are offered for medical 
graduates who have already held house appointments 
and are strongly inclined to a career in clinical science 
or experimental pathology. Bach selected student 
will receive a stipend at the rate of £200 per annum, 
daring a period not exceeding twelve months, for 
personal maintenance while undertaking approved 
courses of study in Great Britain such as may be 
regarded as best calculated to advance the student’s 
training in methods of research. Research fellowships 
are also offered fbr candidates of similar qualifications 
who have already had some experiesoce in the use of 
research Bach fellowship will be tenable 

fhr pue year 'at the c^dm^ry ifefrfe of £250‘ per 


annum, and will be renewable in approved instances 
at the rate of £300 per annum for a second year. 
These fellowships are intended as probationary 
appointments for research in clinical science or 
experimental pathology under suitable direction in 
Great Britain. Research expanses may be provided 
in addition to stipend. Further information can be 
obtained from the Secretary, Medical Research 
Council, 38 Old Queen Street, London, S.W.l. 

Announcements 

Prof. A. J. Clark, professor of materia medica in 
the University of Edinburgh, and Prof. T. R. Elliott, 7 
emeritus professor of medicine in the University of 
London and consulting physician to University 
College Hospital, have been appointed members of 
the Medical Research Council, in succession to Prof. 
H. S. Raper and Prof. J. A. Ryle, who retiro in 
rotation on {September 30. 

Dr. Dean Burk, formerly ciiemist in the Bureau 
of Chemistry and Soils, U.S. Department of Agri¬ 
culture, has been appointed senior chemist in the 
newly established National Cancer Institute, U.S. 
Public Health Service, and associate professor of 
biochemistry at Cornell University Medical College 
in New York City, where a study on tissue meta¬ 
bolism fundamental to cancer will be carried out 
under the auspices of a grant made by the National 
Advisory Cancer Council to the Department of 
Biochemistry headed by Prof. Vincent du Vigneaud. 
Collaborating in the investigations will bo Dr. Fritz 
Lipmann, formerly research associate of Prof, Otto 
Meyerhof and of Dr, P. A. Leveno of the Rockefeller 
Institute, and lately with Dr. Albert Fischer at the 
Carlsbergfondets Biologiske Institut, Copenhagen. 

Dr. Friedrich Karl Kleink, honorary professor 
of hygiene in the University of Berlin and an expert 
on tropical diseases, has recently been awarded the, 
Hhield of Nobility of the Reich by tho German 
Chancellor. 

Prop. Ludwig Jost, professor of botany in tlite 
University of Heidelberg, has been awarded t)& 
Charles R. Barnes honorary life membership of the 
American Society of Plant Physiology. 

The Autumn Meeting of the Iron and Steel 
Institute will be held in Cardiff during September 
12—15. Further information can be obtained from 
the Secretary, Iron and Steel Institute, 4 Grosvenor 
Gardens, London, S.W.l. 

The John Burroughs Association desires to get in 
touch with organizations throughout the world which 
have been formed in honour of John Burroughs, th^ 
American poet and naturalist, with the view of col¬ 
lecting opinions concerning an annual publication 
containing reports of Buch organizations and articles 
on Burroughs. Communications should be addressed 
to the president of the Association, Dr. Clyde Fisher, 
American Museum of Natural History, 77th StreeJ 
and Central Park West, New York City. 



no. 3641, August 12 , 1939 


NATURE 


283 


LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by tkeir correspondents . 
They cannot undertake to return , or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications . 

Notes on points in some op this week’s letters appear on p. 291. 
Correspondents are invited to attach similar summaries to their communications. 


Heavy Cosmic Ray Particles at Jungfraujoch and 
v * Sea-Level 

The heavy ionizing particles in the cosmic rays are 
so rare that it seems unlikely that much information 
can be obtained from experiments with cloud 
chambers. The only method at present available 
which can yield quantitative results is the method of 
direct photography, which has been used recently 
by several investigators mainly for investigating the 
nuclear disintegrations which the cosmic rays pro- 
duce 1 ! 3 . On a plate which has been exposed for a 
sufficiently long time is observed, in addition to a 
great wealth of phenomena associated with dis¬ 
integration effects, a large number of single tracks 
probably due to protons or slow mesotrons. 

In approaching the problem of elucidating the 
various processes taking place, the first question 
which presents itself is that of the nature of the 
primary radiation responsible for the heavy tracks, 
and we have therefore made absorption measure¬ 
ments in lead and air. A set of Ilford half-tone plates 
(emulsion 70 y thick and sensitive to a-particles and 
protons), covered with different thicknesses of lead, 
have been exposed to cosmic rays on the Jungfraujoch 
and in Bristol for a period of 230 days. We divide 
the observed tracks into two classes according to 
their length (that is, the length of the part of the 
track appearing in the emulsion) : (i) tracks less than 
10 cm. air equivalent and (ii) tracks greater than 
10 cm. air. A large fraction of (i) is due to radio¬ 
active contamination, whereas all the tracks (ii) are 
of cosmic ray origin. The results are given in the 
following table : 


* 

No. of tracks 
greater than 10 cm 
air per mm * 

No. of tracks less 
than 10 cm. air 
per mm.* 

Jungfraujoch, no lead 

6 era. „ 
18 cm. „ 

6-2 ± DO 

8-4 ± 1*0 

4-5 ± 1-0 

20 ± 1*4 

27 ± 2*0 

16 ± 1*5 

Bristol, no lead 

13 cm. „ 

0*6 ± 0-2 

0*25 ± 0*2 

11 ± 1*5 

14 ± 2-0 


consists of neutrons . Further support for this view 
is given by the experiments of Schopper 3 . Experi¬ 
ments with paraffin as absorber are in progress. 

The grain spacing of the tracks is in agreement 
with that of artificially produced protons. Most of 
the long tracks are probably protons; but it cannot 
be excluded that some of the shorter tracks due to 
cosmic rays are also a-particles, since on the half-tone 
plates there is little difference between the grain 
spacing of a-particles and protons. The distribution 
of tracks was found to be more or less isotropic. The 
plates were placed in a horizontal position, but no 
appreciable preponderance of vertical tracks was 
observed. 


4 
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It will be seen that radiation primarily responsible 
for the long tracks suffers practically no absorption 
in lead but is strongly absorbed in air. The short 
tracks also indicate that the primary radiation giving 
rise to them is strongly absorbed in air but not in 
lead. (Probably most of the short tracks on the 
Bristol plates are of radioactive origin, and we must 
J fexpeet an equal number of this origin in the Jungfrau 
plates.) 

The results show that the long tracks are neither 
produced by the electron nor by the mesotron com¬ 
ponent . Electrons would be strongly absorbed in 
lead, whereas the mesotron intensity increases only 
by a factor 1*7 between Bristol and Jungfraujoch. 
Vi Vhe heavy tracks are therefore produced by a third 
component. It seems likely that this third component 


We have also observed numerous disintegration 
stars which will be the subject of a later investigation, 
Here we only wish to mention one particular case, 
similar to a heavy particle in a disintegration 
star observed by Schopper and Schopper*, which 
is of interest in connexion with the question of 
nuclear fission. The star in question has five tracks ; 
four of them are comparatively short (6-11 cm. 
air) proton or a-ray tracks. The fifth track is 14 cm. 
long and has an average grain density of about three 
times that of a-rays of 8 cm. range. Considering that 
there is very little difference between the grain 
density produced by protons and a-particles of the 
same range, we must ascribe this track to a heavy 
particle with a very high effective charge. Moreover, 
the grain density does not increase steadily towards 
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the end of the range, as is the case for oc-particles, 
but has a max imum at the beg innin g of its path 
and then decreases slowly, until at the end of its 
range it approaches that of an a-particle (see accom¬ 
panying diagram). This effect is presumably due to 
capture of extra nuclear electrons. 

We do not think it very likely that. this track 
represents the mere recoil from the original cosmic 
ray particle. The recoil tracks in even very energetic 
disintegrations are very short, and. besides, there is 
no reason why the recoil nucleus should have such 
a high effective charge. In all probability we are 
dealing here with a heavy, highly charged splinter, 
released by a highly excited heavy nucleus, a process 
which bears some similarity to the fission of the 
uranium nucleus. yy m Heitler. 

At present at Royal Society Mond 

Laboratory, Cambridge. Q R PoWBLL . 

G. E. F. Fertel. 
H. H. Wills Physical Laboratory, 

University, Bristol. 

1 Blau and Wambacher, Site. Alcad. Wien , 148, 623 (1937). 

* Schopper and Schopper, Phyt. Z., 40, 22 (1939). 

* Schopper, YoftaurtM., 25, 557 (1937). 


Temperature of the Stratosphere in High Latitudes 
We recently directed attention 1 on the variation of 
the ‘mean temperature’ of atmospheric ozone, which 
appeared from the observations made by Barbier, 


Ohatoige and E. Yassy at Ablsko (Swedish Lapland, 
1st. 68° 20' N.) between December 27,1934 and March 
1935. From fixe end of December until the beginning 
of* March, the temperature gradually increased by about 
70 q 0- This great variation may seem surprising, 
as the stratosphere is known to have a rather constant 
temperature ? butt it should ftrst be noticed that the 
mean temperate^ of atmdapbqrio ozone involves 


altitudes not accessible to sounding balloons ; and. 
next, that the stratosphere has been investigated 
chiefly in low and middle latitudes. 

Rolf 2 , however, at Abisko between 1921 and 1929, 
carried out a long series of measurements showing 
that above the tropopause the temperature decreases 
slightly in January, while in Juno it incroasos in a 
regular manner, as may be seen in the accompanying 
graph. 

For the sake of comparison, there are represented on 
the same graph similar curves deduced from radio 
soundings made at Saint-Cyr (lat. 48° 47' N.) 8 . Re¬ 
cently pubhshed observations, made by Carmichael 
and Dymond 4 , suggest that this increase of tempera/*" 
ture in summer is yet more marked (25° C.) in higher 
latitudes (about lat. 79° N.). 

Thus, direct measurements point to an annual 
change in the temperature of the stratosphere, and 
the higher the altitude, the greater the difference 
between the summer and winter temperatures. In 
arctic countries, this change is much greater than in 
lower latitudes. This was also noticed by Penndorf 5 . 

The measurements of the mean temperature of 
atmospheric ozone, as they reach much higher regions 
in the stratosphere, are an extrapolation of the 
balloon measurements, and strengthen the opinion 
that this annual variation increases with altitude. 
Thus the earth’s atmosphere offers two arctic zones, 
by turns very cold in winter and very warm in 
summer. 

Solar radiation would be respon¬ 
sible for these variations. For it 
is easy to estimate, for a given day, 
the time when the higher layers of the 
atmosphere are illuminated; taking 
also into account tlio obliquity of the 
sun’s rays, a strong correlation is 
found botwoen the illumination and 
the mean tempera! uro of ozone. 

In addition, Gowan’s calculations®, 
though they doal with lower latitudes 
(60° N.), show a large difference in the 
higher layers of the stratosphere be¬ 
tween the actual temperature and l ho 
temperature when tho atmosplioro is 
plunged in darkness during a sufficient 
time for equilibrium to be attained, 
which is nearly the case in. pow 
night. * 

One of the consequences of the re¬ 
lated phenomenon is a possible explana¬ 
tion, owing to the dependence of the 
velocity constant of thermal decom¬ 
position on temperature, of tho decreas¬ 
ing ozone thicknesses at Abisko which 
are shown by Dobson’s curve’. 

A. Yassy. 

E. Vassy. 

Laboratoire de Physique (Ens.), 
Sorbonne, Paris. 

June 28. 

1 Vassy, A. and B., O.B., 208, 1518 (1989). 

J Rolf, B., Med.-Statu. Met.-Byd. Antia., 5 (1932). 

* Unpublished material published by oouitesy of tho Office National 

HStdorologique. 

4 Carmichael, H., and Dymond, B, G„ Proc . Roy. Soo. t A, 171, 345 
(1939). 

B Penndorf, R. t VerQff. Qeoph. Inti., Leipzig, 8, 181 (1986). 

• Gowan, Quart. I. Roy. Meteor. Soc., 62, Supp., 86 (1936). J 

T Dobfion, G. M. B., Proc. Roy. Soc u A, 120, 411 (1930). 
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Interpretation of the Red-Shifts of the Light from 
£ Extra-Galactic Nebulae 

In his most recent contribution on this subject 1 
Hubble mentions a red-shift of +0*231 A. This 
corresponds to a velocity of recession of approxi¬ 
mately 43,000 miles per second, nearly a quarter of 
the velocity of light ! The conviction grows upon one 
that these fantastic velocities are not real. 

Alternative interpretations of the red-shift have 
been proposed, but have failed to provide an accept¬ 
able explanation. No one has taken account of the 
fact that a list of the available determinations of the 
velocity of light shows a steady decrease of velocity 
* witlr time, following a linear law, c = 299,900 — 
3*855 T, for the epoch 1900 2 (see Table 1 ). 

Table 1. 

T c 

19024 299,901 ± 84 km./sec. 

1924-0 299,802 ± 80 

1920-0 299,700 rc 4 

1928-5 299,778 ± 20 

1932-1 299,774 ± 11 

1937- 7 299,764 ± 15 

1938- 6 299,761 ± ? 

This may be due to a ‘fatigue’ phenomenon : there 
are in Nature no inexhaustible stores of energy, no 
examples of perpetual motion. There are tremendous 
stores of energy and the ensuing motion may continue 
without perceptible alteration for periods almost 
beyond reckoning, but neither lasts indefinitely. The 
energy of a photon is not considerable and an ex¬ 
planation of the slowing-down may be sought in a 


admitted that the energy of a photon generated by 
an atom of the same element under the same con¬ 
ditions is the same in all sources near and far. For 
example, the energy of the photon giving the K line 
of Ca+ has the same energy whether generated in a 
remote nebula or on the earth. 

It follows from the above that light leaves a remote 
nebula with a velocity c 0 > c, and a wave-length 
X 0 given by the relation c 0 = n\ ( 2 ). During the 
light’s journey, both c 0 and n decrease until, when 
the light reaches the earth, they have become c and 
n' respectively, with c = n ') 0 (3) and n' is less than n. 
Since c 0 > c, from (2), X 0 > X, the corresponding 
wave-length of light from laboratory sources, and 
a 0 s= X + dl, which is the observed red-shift. 

In Table 2, w c is the luminosity of the fifth 
brightest nebula in each cluster (the clusters are so 
similar that this gives a precise measurement of 
distance) and dX/X is the observed red-shift 1 . R is the 
distance in light years, from the relation log r = 
0*2 m t + 4*803 ; X 0 is the initial wave-length of the 
K line of Ca+, calculated from the red-shift, taking 
its earth value as X = 3933 A.—it is the wave-length 
at both ends of the light’s journey; n' is the fre¬ 
quency of the light from the nebula when it reaches 
the earth, and c 0 is the initial velocity of the light. 
The nebulae are in order of increasing distances. The 
data relating to Ursa Major II are inconclusive : they 
have been derived from a single spectrogram of a 
single nebula only. 


Table 2. 


Cluster 

me 

<fj>4 

r llght-veais. 

of A line of C’a + 

1 n ' 

<*• 

_ 

_ 

_ 

_ 

« 3933 A.) 

i (n = 702*2 xlO 11 ) 

{c =» 299774 km. sec.) 

Virgo 

10-49 

0-0041 A. 

8 \ 10* 

3949 A. 

i 759-1 x 10 u 

300990 

Pegasus 

12 -hS 

0-0127 

24 

3983 

752-6 

303585 

Perseus 

13-48 

0-0174 

31-6 

4001 

, 749-1 

305030 

Coma 

14-23 

0-0245 

44-6 

4029 

l 744 0 

307090 

U. Ma. I 

10-12 

0*0517 

100-4 

4137 

724 0 

316320 

Leo 

16-33 

0*0053 

117 

4190 

i 115 *j 

319300 

(’or. Bor 

10-54 

0*0707 

120 

4211 

1 711-9 

320900 

(U. Ma. 11 

17 73 

0*1403 

£23-4 

1 4485 

008 -4 

341850) 

Bootes 

17 89 

0*1307 

2.0*4 

| 4447 

, 074-1 

838950 


decrease of frequency as the light journeys through 
space. It may be sought in the fact that the velocity 
of propagation of a vibration depends on the physical 
properties (gravitational, electrical, magnetic, atomic, 
thermal and probably others) of the space through 
Which it is propagated, and that these properties are 
*%radifally altering. Whatever its explanation, the 
slowing-down is an observed fact. 

Besides this, a satisfactory interpretation of the 
red-shifts must conform to the following further 
observed facts : 

( 1 ) StrSmberg, by measuring the aberration of 
light from nebulas of the Ursa Major I cluster, has 
shown that the velocity of the light from this cluster 
is the same as that of light from laboratory sources 3 . 
Light from all sources, near and far, reach therefore 
the eye with the same velocity, c. 

(2) Planck’s constant h is constant, for A dam s 
and Humason 8 have shown that the relation El — ch 

*( 1 ) holds good for sources of light near and far, by 
comparing a grating and a prism spectrogram of the 
emission spectrum of the nucleus of N.Q.G . 4161. 

(3) The wave-length is constant during the light’s 
journey : this assumption is accepted as correct when 
measuring radial velocities. 

(4) The frequency n of a newly generated photon 
4/>f energy E is the same for all sources of light near 

\ and far, since (1) may be written E = An, and it is 


The slowing down of the frequency and of 
the velocity both follow linear laws : n' ( x I 0 12 ) = 
762*2 - 0-4 2 7 ; andc 0 (Km./sec.) = 299774 - 173 T, 
where T is in millions of years. 

Accordingly, 240 millions years ago, light travelled 
with a velocity approximately 13 per cent greater 
than now, and the wave-length of the K line of Ca~ 
was 4447 A. 

Should the above be confirmed, our measurements 
of stellar radial velocities will require a correction 
depending on the distance. 

M. E. J. Gheuby de Bray. 

First Avenue House, 

High Holbom, 

London, W.C.l. 

June 29. 

1 Hubble, “The Observational Approach to Cosmology”. 

* Natueb, 120, 002 (1027). A later list of observations appears in 
Ins, 25 (2), No. 70 (Sept. 1927). 

4 Reports Mount Wilson Obs., 1935-30. 


Interrelation of Dissociation Energy and Inter-nuclear 
Distance for some Simple Di-Atoms in Ground States 

Having recently suggested 1 that Drl (D dissocia¬ 
tion energy, r a intemuolear distance) is approxi¬ 
mately constant for C—C linkages in solid carbon 
and in hydrocarbons, I find further that x => Drln 1 / 1 
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(?i group n umb er) tends to constancy, within experi¬ 
mental errors, for ground states of simple di -atoms 
of related type (for example, LiLi, NIST and 00). 

Using the relation k 6 r\ == pD bond constant. 
p a constant product for di-atoms of related type*), 
it follows that k e r\n x ^ - px. Fox and Martin* find 
k B r\ constant for C—C linkages : further examination 
shows that it also connects ground and excited states 
of the di-atom CC. In general, however, k e r° a seems 
more useful for correlating different states of a given 
di-alom, and tliis is suggested by the Morse-Clark 
function, which leads to k a r%n — py< where y = Dr 6 n, 
for cases where the reduced mass does not vary 
greatly. This relation between k e and r 6 is essentially 
that already used with some success for hydrides and 
deuteri des 4 , and conforms with a suggestion made 
by Sutherland 5 , to meet a well-known difficulty which 
appears in the Morse-Clark expression in the case 
of isotopic forms. The function y is closely constant 
in the TCTT period, where the reduced masses are 
nearly alike. For HH, HD and DD, x and y give 
equally concordant results. 

Whilst x (or y) appear sensibly constant in 
appropriate periods, p is more susceptible to change 
in electron configuration: thus in ground states 
p(LiLi,I£Ks$) — 9*9, p{00,KKpp) = 20*9, while 
x = 30*7 volt A 8 very nearly in both cases. Fox 
and Martin 8 , in agreement with this, find p = 20*7 
for C—C linkages (KKpp type). However, for a 
given configuration in a given period of di-atoms, 
p varies with x (or y) in such a way that px (or py) 
is sensibly constant for excited as well as ground 
states, and may be equated to period constants of 
the type Kg?. 

It is hoped that reliable and more general relations 
connecting Z>, k 6 and r e may emerge from this. The 
detailed results of calculation will be submitted for 
publication elsewhere. 

I am indebted to Dr. J. J. Fox for much helpful 
discussion, 

- 0. H. Douglas Clark. 

Department of Inorganic Chemistry, 

University, Leeds, 

July 3. 

* (Baric, a H. D„ NATU3US, 148, 800 (1930). 

* Sutherland, <*. B. B. Proc. Tnd. Acad. Sci. } 8, 341 (1938). 

•Toot, J. J., and Martin, A. B. f J. Ctem. Soc. t 884 (1989). 

* Choi, C. H. 3)., and Stoves, J. L„ PhU. Mag., (vii), 87, 889 (1939). 

* Sutherland, & B. B. M,, Ann. Sep. Chcm. Soe. t 46 (1938). 


Differential Threshold for Compression Modulus 

We have recently described 1 experiments in which 
it was shown that individuals differed but slightly 
in their capacity to distinguish by touch smal l 
differences in viscosity of highly viscous true fluids, 
and thfct an 80 pear cent level of correct judgments 
corresponds to a viscosity difference of about 30 per 

We have now carried out similar experiments with 
rubber cylinders in which the compression modulus 
varied sightly* the subjects being asked, as in the 
viscosity experiment, to select the ‘softer’ of two 
saaqjta. For the jobber cylinders there are significant 
differences ^between (X* method) and 

farther, those of our subjects regularly engaged in 
routine testing l^ess educated 


* The c 

ttaapr r 




and younger subjects are also superior, but it lias not 
been possible to distinguish the separate effects of 
education and age. 

Taking the results for all ten subjoots togother, 
our data may be summarized as follows : 

Palis diifcring in compression modulus bv. 
per cent (moans) 



1-47 

2-74 

5*50 

9-59 

10'59 

12'02 

Per cent correct 

35 

49 

72 

81 

85 

90 

„ given aa equal 

25 

20 

11 

11 

5 

2 

„ given iu reverse 







order 

40 

31 

17 


10 



It will be seen that an 80 per cent level of correct 
judgments corresponds to a modulus difference of\ 
about 9 per cent, so that we conclude that differences' 
in compression moduli of approximately solid 
materials can be judged subjectively about three 
times as accurately as can differences in viscosities of 
highly viscous fluids. 

Details will be published elsewhere. 

G. W. Ncott Blaih. 

F. M. V. Co ppen. 

National Institute for Research in Dairying, 
(University of Reading), 

Shinfield, Nr. Reading. 

July 4. 

1 NATTTRB, 143, 164 (1939). 


Vanadiferous Nodules in Worcester Clay 
The presence of dark nodules in the rod Permian 
marls of South Devon has been recorded 1 . Those 
nodulos, which range from pin points to masses of 
many pounds in weight, attain their maximum 
development ono mile west of Huelleigh Salt orton. 
They are surrounded by aureoles of green clay, con¬ 
tain some 14 per cent of vanadium (estimated as V a C) 5 ) 
and are radioactive. 

We have found analogous structures in the Koupor 
marls of Gregory’s Bank, Worcostor, They are 
mostly very small and, in section, consist usually of a 
black centre ranging from a pin point to 0*8 cm. 
diameter, the larger ones with a greyish oontro and 
surrounded by a disk of green clay 1-2 om. in dia¬ 
meter, the perimeter of which is sharply defined 
against the general background of red clay. The, 
largest nodule found weighed 8 gm. and wusogg 
shaped. Strata of green clay also occur in the liar 
and contain numerous small black inclusions. 

The green aureole contains ferrous iron and, as it 
spectrogram appears identical with that of tb 
adjacent red clay, it seems reasonable to conolud< 
that it has been formed from the latter by reductioi 
or removal of the feme iron; but it is not oloa 
how this has been effected. The black and gre; 
centres contain some 5*0 and 8*6 per cent re 
spectively of vanadium (calculated as V 3 0 5 ), wit! 
traces of titanium ; but no niokel could bo do tooted 
Any radioactivity must be extremely weak as i 
photographic plate was not appreciably affeotot 
after one month of direct contact. 

J. Newton Friend. 

R. H. Vaixanoe. 

Central Technical College, 

Birmingham. 

July 4. 

1 Carter, Mineral. Mag „ 609 (1981), 
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Co-operative Activation 

A considerable number of examples of chemical 
reactions in organized condensed systems have been 
observed to occur with activation energies greater 
than those normally associated with the temperature 
range at which the reactions occur. These reactions 
are : ( 1 ) the denaturation of proteins, where activa¬ 
tion energies of 50-150 k.cal. have been reported 1 , 
<2) CaC0 3 .6H a 0 - CaCO a + 6 H a O 2 , ( 3 ) K a S0 4 . 
Cr a (S0 4 ) 3 24H a 0 — K a S0 4 .Cr a (S0 4 ) 3 12H a 0 + 12H a O® 
and (4) the production of detonation nuclei in solid 
explosives 4 . On the other hand, in many solid 
reactions there is no marked deviation from the 
r Polanyi-Wigner equation, the rate in molecules per 
sq. cm. being given by v.e mE l&T JV. Thus there is 
no very large deviation in the case of Ag a C0 3 
Ag a O + CO* fi or CuS0 4 5H a 0 — CuS0 4 3H a 0 + 2H a O«, 
and in exothermic solid reactions ; the following 
figures bear out the same point. 



Temp. 0 C. 

Rates (mola./cm.* sec) 

Calc. 

Exp. 

Lead azide 

270 

1*2 x 10“ 

5*3 x 10“ 7 

Potaaslum azide 

251 

2*0 x 10“ 

1*7 x 10“ • 

Nitrogen iodide 

-19 

8*5 x 10“ 

6*6 x 10“ • 

Barium azide 

116 

1*8 x 10“ 

3*1 x 10“ 10 


In all these cases, the thermal decomposition is 
believed to be simple, the unit processes involving at 
the most the decomposition or the liberation of one 
or two molecules. For the decomposition of calcium 
carbonate hexahydrate, the discrepancy is 10 83 and 
for chrome alum 10 11 times. For the denaturation of 
proteins, the discrepancy is variable and sometimes 
much larger, It would, therefore, appear that the 
abnormal cases are those for wliich a large number of 
molecules or chemical bonds are involved in the unit 
reaction. 

It is possible to explain the rapid rates of these 
abnormal processes as due to co-operative activation 
of a number of points n on the surface within a short 
time interval t, the activation energy required at 
each point being Ejn, where E is the measured 
activation energy. The magnification of the rate 
which is thereby attained depends, in a complex 
fashion, on the type of organization involved, on the 
number of points n which are activated, the number 
(if points m out of which n are chosen, but is inde¬ 
pendent of the value of t. For crystalline substances, 
x — 1 /v, where v is the frequency of lattice vibration 
(= 10 ls sec.), but for colloidal substances in aqueous 
media x may be so low as 10 ~ B sec. 

If we consider the 100 face of a cubic lattice with 
four adjacent lattice points composing a co-operative 
group, then it can be shown that the rate of reaction 
is approximately 10 3 times greater than that for the 
process of activation of one point with the energy E. 
For five adjacent lattice points the magnification is 
approximately 10 4 . If we increase either m or ?i 
appropriately, then the m a g ni fic ation can be in¬ 
creased to factors of the order of 10 *®, which was 
|Bound for the decomposition of calcium carbonate 
hexahydrate. In order to obtain magnifications of 
the correct order, it appears to be necessary to 
increase m r the number of lattice points out of which 
the n points are chosen. This would mean that the 
activated points aye to be spread over a relatively 
wide area. Only in the case of detonation nuclei is 
inhere any evidence bearing on this point, and this 
indicates in lead azide and nitrogen iodide that the 


activated points are spread over an area relatively 
great compared with the ionic diameter. 

For the denaturation of proteins, the process is 
depicted as the disruption of a small number of bonds 
within a small time interval of approximately 10~ 8 
sec., out of a relatively large number distributed over 
the surface of the protein molecule, the activation 
energy for the breaking of each bond being Efn. If 
in this case rn is 100 and n is 4, then the magnification 
will be 10® times. For the decomposition of hydrates, 
the co-operative activation is regarded as being 
spread over the surface of the crystal, activation 
occurring at key points in the lattice, the loss of 
water from these points which follows the activation 
being imagined to cause the breakdown of the lattice 
over a relatively wide area. 

An alternative mechanism is one proposed by 
Eyring and Steam 1 , which ascribes the high rates 
of reaction to the occurrence of high entropy 
change on passing from the reactant to the activated 
complex. On the basis of this hypothesis, in the case 
of changes in the solid state, an abnormally high 
energy of activation should be found in those cases 
where there is a high degree of disorder produced 
during the reaction, that is, when there is an amor¬ 
phous product, and a more normal value when the 
product was crystalline. There is, however, at the 
present time but little evidence bearing on this aspect 
of the matter. 

W. E. Garner. 

Department of Inorganic and Physical Chemistry, 
University, Bristol, 8 . 

July 7. 

1 These reactions have heen summarized by Eyring and Ste&rn {Chem. 
ten., 24, 253 (1939) ). 

* Topley and Hume, Proc. Roy. Soc., A, 136, 413 (1931). 

* Cooper, J. A. (unpublished). 

4 Garner, W. E., Tram. Farad. Soc 34, 933 (1938). 

8 Spencer and Topley, Tram. Farad. Soc., 27, 94 (1931). 

* Topley, Proc. Roy. Soc., A, 138, 413 (1932). 

7 Gamer and Gomm, J . Chem . Soc., 2123 (1931). 

* Gamer and Marke, J. Chem. Soc., 857 (1936). 

* Meldrum, F. R. (unpublished). 
u Wiscliin, A. (unpublished). 


Existence of Several Active Components in 
Crude Pepsin Preparations 

The original solubility measurements on crystalline 
swine pepsin led to the conclusion that the crystals 
consisted of a single pure protein or several closely 
related proteins 1 . Since that time, it has become 
apparent in this and other laboratories 4 * 6 that 
pepsins prepared* from the various commercial 
products or from pepsinogen differ in solubility, 
specific proteolytic activity and stability. Solubility 
measurements have now been made on various 
partially purified pepsin preparations in order to 
determine the cause of these variations. 

The results show quite clearly that commercial 
preparations contain more than one protein pos¬ 
sessing peptic activity and that the differences 
between the various preparations are due to 
differences in the proportion of the components 
present. Curve I shows the solubility diagram of 
the total protein fraction from a commercial 1 :10,000 
Cudahy pepsin preparation. When analysed, as 
described by Kunitz and Northrop®, this curve 
indicates that the preparation is a mixture containing 
15 per cent of component A, having a solubility of 
about 0-8 mgm. protein nitrogen per ml, in the 
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solvent used; 32 per cent of B having a solubility 
close to 0-35 mgm. protein nitrogen per ml., and at 
least one other component, 0 , having a solubility of 
about 0*15 mgm. protein nitrogen per ml. The 
average specific activity 4 of this Cudahy preparation 
was 0*26 P?/U*]mgm . The experimental methods 
are not sufficiently precise to allow one to draw 
positive conclusions with regard to the shape of the 
curves for the less soluble components. 



Solubility of certain amorphous pepsin prepara¬ 
tions IN 0-5 SATURATED MAGNESIUM SULPHATE- 

0*05 Af, pH 4 *65 acetate buffer at 23° C. 

Solid lines connect determined values ; broken lines 
are extrapolations, o indicates dear solutions ; • 
indicates the presence of one or more solid phases. 

Curve H is the solubility diagram of crystalline 
pepsin prepared from a Parke Davis 1 : 10,000 
pepsku It shows the proportion of the components 
to be al?out 5 per cent A, 30 per cent B and 65 per 
cent of more insoluble material, part of which is the 
O component having a solubility of about 0*15 mgm. 
pcrot^in nitrogen per ml., the remainder being 
d^gnated as 22. The average specific activity of the 
was 0-23 [P.U.]^ . 

Ourve III is. the diagram of pepsin prepared from 
by allowing a solution of pepsinogen to 
startd IB hours at pH 3*6 and 5° C. Under these 
oonditioKi&i a precipitate forms which was discarded. 
The soluble f raction contain# about 75 per cent A 
which therefore precipitates first in spite of its higher 
sohibihiy, and 25 pet cent of othetr c omjxxnents, most 
of which is Bi Thespedjfio activity of tins preparation 

U. , , 


If these analyses are correct, then a mixture of omj 
part of pepsin from pepsinogen (Curve III) anti three* 
parts of Parke Davis (Curve II) should contain 22 per 
cent A and 30 per cent 72, and tho average specific 
activity should be 0*26. The solubility curve of this 
mixture should be very similar to Curve I. Curve IV 
shows the diagram for such a mixture. Tho curve 
indicates 21 per cent A and 32 per coni 72, and tho 
determined speoific activity was 0*25, in very good 
agreement with the expectation. 

This result shows that components A and B form 
a mixture under these conditions. It cannot be 
determined with certainty whether C and D form 
mixtures or solid solutions since the first part Of tlu> 
curve, where these components appear, is not suffi¬ 
ciently accurate. Either a smooth curve (solid 
solution) or two straight lines (mixture) fits tho 
results within the experimental error. 

Component A has been isolated from certain 
Cudahy preparations of high specific activity. The 
solubility, as shown in Curve V, is vory near that 
predicted for A from Curves I and III. This prepara¬ 
tion was strictly homogeneous in tho Tiselius electro¬ 
phoresis cell (we are indebted to Dr. L. (». Bongs- 
worth for carrying out this determination) and has 
the migration velocity and specific activity close to 
that found by Tiselius et al. for tho liomogonoous 
protein present in the preparation analysed by 
them 4 . It has no isoeloctric point, as measured by 
the collodion particle method, if tho determinations 
are made on a fresh solution. On standing, non- 
protein nitrogen appears in solution and tho particles 
become positive at pH 1*5. The A popsin has boon 
crystallized. Tho crystals are indistinguishable in 
form from those previously described. Tho non¬ 
protein nitrogen may be removed from tho crystals 
by washing at 10° C. with 

fiW/10 acetate pH 4*0 

\0*6 saturated magnesium sulphate. 

The A pepsin is much more unstable than 77, so 
that 10 hours’ heating at 55° 0. and pi I 4*6 com¬ 
pletely destroys it and changes tho diagram of a 
Cudahy preparation like that shown in Curve 1 to 
one similar to that shown in Curve H. 

Solubility diagrams of pepsinogen, wore found also 
to indicate several components. One pepsinogen 
component present in only small quantities yields utji 
unstable pepsin which is nearly twice as active 
the popsin previously obtainocl, 

Victor Desreux 

(Fellow of the Belgian American Foundation). 

Roger M, Harriott. 

Rockefeller Institute for Medical Research, 
Princeton, New Jersey. 

May 20. 


Northrop, J, Gen. Physiol., 13, 730 (1030). 

* Northrop, J. Gen . Physiol, 17,105 (1033). Harriott, J. Utn. Physiol ... 
(1&87? 1 j. Agiflii Hammarwkn, tinzwnofogia^l,^ 


NorffopV 7. Gen Physiol. ~ 15 ’ ’29 (fosYf. ' ' ’ 1 , 

* Kunjta; and Northrop, OJl. Trav. Lab. CarUberg, 88. 888 (1033)7? 
?fHa? prina Ear ^ or Symposia on Quantitative Biology, 0, 825 
(1988), 

4 The haemoglobin method used in this work has been described by 
Anson, J. Geti. Physiol 88, 79 (1988), and is a modification of 
described mothoa (Anson and Mlrsky, J , Gen. 
PAvnoZ., 16, 59 j 1932). The modified mothod glvos results whioh 
616 higher than tho old method and not lower os 

rgpoited by Anson. The spooifio activity of 0*35 now found for. 
the A oonmonent therefore represents an activity of about 0 * 3 ** 
by the method previously used. 

‘Tisehns, Henpchim and Svensson, Biochem. J., 87, 18U (1938). 






NATURE 


289 


no. 364i, August 12 , 1939 

Platinum Potential of Vitamin C Solutions in 
Contact with Molecular Oxygen 

The platinum potential of solutions containing 
Diological oxidation-reduction agents can be measured 
adien exposed to air by means of a relatively simple 
technique 1 . 

We have established between the plat inum potential 
[EJ and the concentration (G) of fresh solutions of 
ascorbic acid adjusted to a pH 2-7 (phosphate buffer) 


at 37°, with a pH of 2*7 (phosphate buffer), gave the 
following equation : 

(3) -0-3534) 0-42 log 

where Urcd is the concentration of intact ascorbic 
acid, Cox that of the oxidized vitamin, and the 
potential of fresh solutions at a temperature of 20°, 
as given by equations (1) and (2). The close agree - 


OXIDIZED CONCENTR. OF VITAMIN IN COLOG OF THE NORM CONCENTR 

vitamin c 



Curve I : Sonin line—equation (2) ; rectilinear part of solid line and broken 

LINE-EQUATION (1). VARIATION OF PLATINUM POTENTIAL AS A FUNCTION OF THE 

CONCENTRATION OF VITAMIN C. 

Curve II: Solid line—equation (3)- Variation of quantities of oxidized 

VITAMIN C AS A FUNCTION OF INITIAL CONCENTRATION. On THE ABSCISSA : BOTTOM : 
CONCENTRATION OF VITAMIN EXPRESSED IN 10" 4 NORMAL. 

Above : concentration of vitamin expressed in cologarithms. On the ordinate ; 

ON THE LEFT X AMOUNTS OF VITAMIN OXIDIZED, EXPRESSED IN PER CENT OF INITIAL 
CONCENTRATION. ON RIGHT I VALUES OF PLATINUM POTENTIAL EXPRESSED IN +MV. 


(not pH 2-6 as stated before) 8 , and exposed to air at 
20° the following relations : 

jRT 

(1) jS7 x = 0*2925 volts — -gp In O 0 ’® 8 for concen¬ 
trations equal to or less than one tenth normal 
(17*6 gm. per litre) ; 

KT f \ 

(2) E x — 0-309 volts 2J ? ^ a \(<7 8 ' 17 + 0*52)V 

for all concentrations. 

These equations do not take into account the 
reversible reaction that seems to be very peculiar 
in this case. However, they express with a sufficiently 
accurate approximation the ratio between the con¬ 
centration of ascorbio acid in solution and the 
platinum potential of the same (see curve 1). 

A study of the oxidation of vitamin in solution 
kept in contact with air, without stirring, for 24 hours 


ment of the quantities of oxidized vitamin, both 
determined experimentally and calculated as a 
function of B 1 according to equation (3) (see curve H), 
shows that the values of E 1 were determined accur¬ 
ately. 

Another argument in support of the relation set 
forth, between the dilution and the state of the 
ascorbic acid molecules, is given by Heintz®. This 
author has studied the infra-red absorption spectra 
of ascorbic acid present in the solid state and in 
0-4 N and 0-1 E solutions (phosphate buffer, pH 2*7). 
Heintz finds that spectra of ascorbic acid present in 
the solid state and in the 0*4 N solution are similar ; 
but that a marked change appears in the 0-1 N 
solution. 

We call the potential E l9 as defined by equations 
(1) and (2), the potential of electronic affinity. This 
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represents the tendency toward oxidation, that is, 
the reducing activity of ascorbic acid. The con¬ 
centration of ascorbic acid checks its reducing 
activity, which determines the constant of the 
potential of solutions (pH 2-7 at 20°) near 0-4 N. 
In complex media, the vitamin activity can obviously 
be limited by factors other than its own concentration. 
In biological media with rH clearly above 16-2, the 
stability of ascorbic acid is due principally to this 
cause. In fact, it is known that the normal oxidation- 
reduction potential of ascorbic acid 4 corresponds to 
a pH of 7 with an rH of approximately 16*2, while 
the average value of the blood rH is 6 20*8. 

We wish to thank most cordially the Translation 
Service of the North Carolina State College, Raleigh, 
N.C., for help in the translation of this article into 
English. 

N. Bezssonoff. 

M. WOLOSZYN. 

Clinique Infantile, 

Faculty de Medecine, 

Strasbourg. 

June 20. 


1 Beissonoff, N., and Woloszyn, M„ Bull, Soc. Chim. Biol , 21, 208 
(1980). 

* Eeiaaouoff and Woloszyn, lot tit The pH. stability of the ascorbic 
acid solutions was ascertained by means of an antimony electrode 
system. 


3 Heintz, CJt. Aead. Set 208, 1898 (1939). 

4 Borsook, H., and Keighley, G., Proc. Nat. Acad. Set, 19,1875 (1933). 

Wunnser, B., Actual. Sei. et Indus., 244, 50 (1935). Ball, E„ 
J. Biol Glum., 118, 219 (1937). 

* According to the potentiometnc measurements of Vies, Beit* and 
Detavers, C.R. Sot. Biol „ 108, 37 (1931). Outevfekaya, Bull Biol, 
et Med. Bxper. UJUS.S., 5 . 226 (1938). Bafalkeb, Tzoutzoul- 
kovskaya et Chneeison, Bull Sot . et Med. Bxper. U.R.S.S. , 5, 
191 (1988). 


Ozonization of O-Xylene and the Structure 
of the Benzene Ring 


A. A. Levine and A, G. Cole 1 ozonized o-xylene 
and were able to isolate diacetyl from the reaction 
product, ^ while methylglyoxal and glyoxal were 
isolated in the form of the osazones by means of 
p -nitrophenyIhydrazine. This result is of great 
importance for the theory of the structure of the 
benzene nucleus. In their paper, Levine and Cole 
give no evidence about the yield of the substances 
isolated. Therefore we have reinvestigated this 
reaction using another analytical method. We have 
transformed the decomposition products of the 
ozonldqs into the corresponding oximes and we have 
worked out a method for separating the oximes 
quantitatively. 

. O’Xytonz (solidification point - 27°) was ozonized 
m chloroform solution at — 25°, using oxygen with 
%*6 per cent ozone until about the calculated quantity 
of ozone had been taken up. From the reaction 
product we isolated: 


P™ 16 of dbnethylglyoxal melting a 
» mixed melting point with an authentic 
sanple (m.p. 234^235°) 233*5-234°, (2) The oxim 
« jasftylglynsal melting at 150*5-151*6°, mixe< 
raffle point with an authentic sample (m.r 
152-152-5°. (3) The oxime of glyoxa 
170-5-171-5°, mixed molting point wit! 
an anftop sample (*l*. 172-5-173°) 171-2-172° 
S f Qad ? pe e to about 20 pe 

^ calculated on o-xylene 

Thn xmxpwtem of <fce mixture was roughly deter 
nabbed foUavpj mpL of dimethyl^yoxime 


while the calculated ratio should be 1:2:3, if the 
two K6kul4 forms each contribute 50 per cent to 
the structure of o-xylene, It will be necessary to 
improve our analytical method before wo can give 
the exact value for the molecular ratio of the oximes. 

Tho work of two independent groups of workers 
now affords chemical evidoneo for the occurrence in 
o-xylene of two resonating K6kul6 structures. Tho 
investigation is being continued from the quantitative 
point of view; full details will be published in the 
Heceuil des Travnux Ghi?niques des Pai/s-Bas. 

J. P. WlBAlTT. 

P. W. Haayman. v 
* 1 

Laboratorium voor Organische Kclioikunde, / 

TJniversiteit, Amsterdam, 

1 Lcvino, A. A., and Colo, A. G., J. Am>r. Chtm, Sor., 54, (U)12), 


Photo-oxidation of Pyrrhole 

Freshly redistilled pyrrole dissolved in water, 
alcohol or acetone and mixed with 0*5 x 10 1 M 
methylene blue rapidly takes up oxygen in the light 
but not in the dark. Pyrrole alone is not oxidized. 
The rate of oxygen uptake is a linear function of 
light intensity. Eosin, but not fluorescein, can be 
used instead of methylene blue. Tests with standard 
optical filters showed the effective wave-longtils to 
be within the range of 5200-5800 A. On the basis 
of 5500 A., the energy necessary to institute tho 
reaction is 3*4 x 10~ ia ergs/molecule. 

Two atoms of oxygen are taken up per molecule 
pyrrole. There was no decarboxylation or deamina¬ 
tion. The methylene blue was removed by a minimal 
amount of charcoal and the solution evaporated to 
dryness. The residuo was oxtractod with acetones 
which on evaporation left crystals. Those were 
recrystallizod several times from boiling benzene. 
The analysis was 0, 49*1 per cent, li, 5*3 per cent, 
N, 14-1 per cent; m.p., 102*6° ; yiold, 58 por cent. 
Mixod melting point determinations showed that 
the substance was not sucoimmide. On alkaline 
hydrolysis, it yielded 14 por coni ammonia nitrogen 
and 72 per cent succinic acid. 

-methyl and n-othyl pyrrole arc also oxidized 
under the same conditions, but only ono atom of 
oxygen is taken up per molecule. 

Frederick Bi$RNHEn& 

J. E. Morgan. 

Duke University Medical School, 

Durham, 

North Carolina. 

June 29, 


Crotoxin 

In May of last year 1 we announced that wo had 
been able to purify and crystallize the chief toxic 
principle of rattlesnake venom, which wo called 
crotoxin. Crotoxin contains the whole u euro toxic 
and haemolytic activity of the crude venom ; but 
both have a 25 per cent greater aotivity than the 
orude. 

The following are the main points of evidence that 
crotoxin is a pure and homogeneous substance ; 

(I) The analytical data 3 obtained from different 
samples of crotoxin at different times are the same 
(C: 5Q-77 per cept and 50-5Q per cent: H: 8*41 nor 
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cent and 6*47 per cent ; N : 15-86 per cent and 

15*90 per cent; S: 3*96 per cent and 4*03 per 
cent). 

(2) Five recrystallizations of erotoxin did not alter 
its neurotoxic and haemolytic activity. 

(3) The solubility curve of erotoxin at different 
ammonium sulphate concentrations 2 shows the 
straight line typical of pure substances 8 . 

(4) Gralen and The Svedberg 4 were able to show 
that crystalline erotoxin in the ultracentrifuge “be¬ 
haved in sedimentation and diffusion as a homo¬ 
geneous substance”. 

Recently Gosh and De B reported one experiment : 
a solution of 100 mgm. of crude rattlesnake venom 
secrete was saturated with sodium chloride. After 
standing for one night at 6° a precipitate was obtained 
which contained 8-10 per cent of the original haemo¬ 
lytic and 2-2*5 per cent of -the neurotoxic activity. 
From this difference of the ratio of neurotoxic to 
haemolytic activity in such a precipitate, the Indian 
authors conclude that our crystalline erotoxin cannot 
be a homogeneous substance. 

We see no reason to discuss such experiments 
executed with the crude venom secrete since we have 
already shown how to crystallize the active principle 
of rattlesnake venom, easily and in good yield. 

K. H. Slotta. 

Sao Paulo, 

Brazil. 


H. Fraenkel-Conrat. 

Berkeley, 

California. 


1 Slotta, K. H., and Fraenkel-Conrat, H., Nature, 142, 213 (1938). 
8 Slotta, IC. H., and Fraenkel-Conrat, H., Ber. Dtsch. Chem. Ge*., 
71, 107(1 (1038). 

* Cohn, E. J„ rkv8. Reo., 6, 349 (1925). 

4 Gral6u, N., and The Svedberg, Biockem. </., 32, 1375 (1938). 

8 Uosh, B. N., and De, S. S., Nature, 143, 380 (1939). 


Cytology of the Common Male Fern in Britain 

In a paper which lias just come to hand by Ddpp 1 , 
cytological observations of some importance are given 
with regard to the genus Dryopteris (= Lastrea — 
Nephr odium) in Europe. In particular, and among 
other things, apogamy is reported in “D. paleacea ” 
frofti four localities in Germany and Switzerland and 
the chromosome number in one of these plants is 
given as “c. 130 s ’ in contrast to the sporophytic 
number for normal D. Filix-mas which was pre¬ 
viously found by the same author to be c. 160 s , 

These observations are so closely cognate to a large 
body of work which has been in progress for some 
years on the British fern flora, that it may perhaps 
avoid a profitless duplication of effort, if the main 
facts which I have obtained for D. Filix-mas (aensu 
lata) in Britain are summarized in advance of the 
main paper. 

So long ago as 1855®, a very shrewd field collector, 
Wollaston, expressed the view that at least two of 
the varieties described for the male fern in Great 
Britain, namely, the varieties Borreri and abbreviate 
of Newman, were worthy of specific rank. Newman’s 
varietal names were regarded as synonymous with 
the varieties paleacea and pumila of Moore ; but to 
emphasize the idea of specific distinctness Wollaston 
introduced two new terms, namely, paevdo-rhas and 
propinqua 4 . These have never penetrated deeply 
into purely botanical literature, but they have been 


(and still are) widely used by amateurs and fern 
collectors in Great Britain. They are a commonplace 
of English pteridological handbooks of the older , 
school (for example, Druery 5 ) and are represented in 
the L . pseudo-mas var. polydactyla Wills and Dadds 
quoted by Dopp. By modem rules of nomenclature 
both pseudo-mas and propinqua are illegitimate, since 
priority rests with the names of Newman. In view of 
their historical importance, however, it is necessary 
that their meaning should be understood. 

My own work on this subject began in 1936 with 
the discovery of an apogamous plant from central 
Ireland with c. 120 chromosomes. This plant was 
identified by Mr. Alston of the British Museum as 
D. Filix-mas. var. Borreri Newm. The cytological 
findings were at that time so unexpected that field 
investigations were at once undertaken in order to 
elucidate them. In the three years which have 
elapsed, cytological observations have been made on 
nearly one hundred plants from more than twenty 
localities in England, Scotland, Ireland and Wales. 
In carrying out this field exploration, Wollaston’s 
classification has been found to be of the greatest 
service and has indeed been the only one which could 
immediately be applied to the problem. The results 
are as follows : 

(1) Wollaston’s L. propinqua (= abbreviataTSewm). 
has been obtained from England, Ireland and Wales. 
It reproduces sexually and has a gametic chromosome 
number of 40-41. This number I regard as haploid 
and the sporophytic number (c. 80) of this form as 
diploid. 

(2) Wollaston’s L. Filix-mas proper, the commonest 
hedgerow type in England, also reproduces sexually, 
but has a sporophytic chromosome number of c. 160 
(as previously reported by Dopp) 3 . This number I 
regard as tetraploid; but the meiotic behaviour is 
not that of a recent auto-tetraploid. 

(3) Wollaston’s L . pseudo-mas (= Borreri Newm. = 
paleacea Moore) appears to be exclusively apogamous 
and therefore contains a potentially infinite variety 
of true-breeding strains. My own first plant with 
c. 120 chromosomes and presumably also those of 
D6pp (“c. 130”) I interpret as triploids. Local 
populations of diploids, with c. 80 chromosomes and 
tetraploids with c. 160, all apogamous and with the 
morphology of pseudo-mas, have since been met 
with rind there may be still higher polyploids to be 
discovered. 

There is strong evidence to suggest that all three 
of Wollaston’s types can hybridize; but I do not 
consider this to invalidate the conclusion that they 
could and should be regarded as three distinct species. 
I therefore agree with Ddpp’s desire to accord specific 
rank to D. paleacea though this is clearly only a part 
of a larger problem. 

While further discussion must be left to the fuller 
statement, a word of appreciation may perhaps be 
allowed here for the abilities of a man like Wollaston 
who, with only the morphology to guide him, should 
have correctly divined these relationships, against 
the views of contemporary botanists. 

I. Manton. 


Botany Department, 
University, Manchester, 
July 31. 


1 D&pp, W., Planta, 29, 481 (June 1930). 

* DApp, W., Planta, 17, 86 ( 1932 ). 

* Wollaston, G. B M The PhytolooUt , 1, 171 (1855). 

* Wollaston, G. B., The PhytologUt, 6, 415 (1802). 

* Drnery, C. T., "British Ferns and their Varieties", London (1910). 
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Role of the Renal Innervation in Kidney Function 
Observations have been made on the role of the 
renal inne rvation in kidney function. A dog’s kidney 
was transplanted to the inguinal region by end-to- 
end anastomosis of the renal vessels to the femoral; 
the bladder and distal ureteral orifices were exterior¬ 
ized. Convalescence was uneventful and both 
kidneys gave every tested physiological evidence of 
normal function. During antidiuretic, that is, no rmal , 
urine flows, the rate of urine flow and of glomerular 
filtration is greater in the transplanted kidney than 
in the untransplanted kidney of the same animal. 
Following administration of a large quantity of water 
or of a gprufll dose of adrenalin, the above differences 
become strikingly reversed ; this strongly suggests 
that the transplanted kidney has continued to be 
effectively denervated. It Was demonstrated that 


phenol red, water and chloride secretion are prac¬ 
tically identical in both kidneys per unit volume of 
glomerular filtrate. Cogent evidence is presented 
indicating that adrenalin normally acts indirectly on 
the vas efferens of the glomerular vascular tufts, that 
is, only by way of the renal nerve supply, and that 
“pituitrm” acts directly on the tubulos. The work 
will shortly be published in full. 

N. S. Rtjstum Maluf. 

Robert W. Clarke. 

Laboratory of Physiology, 

Yale University School of Medicine. 

Kenneth W. Thompson. 

Department of Surgery, 

Yale University School of Medicine. 

Juno 15. 


Points from Foregoing Letters 


Absorption experiments have been made in lead 
and air of the primary radiation responsible for the 
heavy particle component of the cosmic rays. It is 
shown by W. Heitler, C. F. Powell and G. E. F. 
Fertel that this primary radiation consists neither of 
electrons nor mesotrons, and it is suggested that the 
best working hypothesis is provided by the assump¬ 
tion that the heavy particles are produced by 
neutrons. An atomic ‘explosion* has been observed 
in which one of the fragments consists of a highly 
charged nucleus with a very great specific ionization 
and showing marked effects due to ‘capture and loss’. 

A. and E. Vassy infer from computations of the 
mean temperature of atmospheric ozone, which agree 
with radio-sounding measurements, that in arctic 
countries the stratosphere is very hot in summer and 
very cold in winter ; the higher the altitude, the 
greater the difference between the extreme tem¬ 
peratures. 

M. E. J. Gheury de Bray states that the velocities 
of recession of extra-galactic nebulce are so 
large as to throw doubt on their reality. An 
alternative explanation of the red-shift is proposed, 
based on the feet, shown by every observation made 
during the last half century (seven determinations), 
that the velocity of light decreases with time. 

C. H, Douglas Clark has extended his work on the 
relation between dissociation energy and intemudear 
dista nce o f carbon-carbon linkages to di-atoms of the 
HH, KH and KK periods in ground states. It is 
found that, with the aid of a relation due to Suther¬ 
land, this leads to new functions involving bond 
constant and intemudear distance, having char¬ 
acteristic values in given periods for di-atoms of 
snm l a r electronic configuration. It appears that 
extension to excited states is possible. 

G. W. Scott Blair and Miss F. M. V. Coppen have 
shown that the compression, moduli of nearly elastic 
rutfoer cylinders can be subjectively distinguished 
with three times the accuracy obtaining in the case 
pf the viscosity of truly fluid bitumens, and have 
found certain, sign ifi cant differences between subjects 
having different typea of training j 

Minute r&dules containing vanadfojip have been 
foutod by J ¥ Ifewton Friend and EC. Vafiance in 
the Keeper marls of Whrteeter. ’JW are grounded 
by a greankfo fie tnd, fo com¬ 


position, resemble tlio larger nodules found in the 
red Permian marls of Budleigh KaltorLon. 

In reactions in organized condensed systems the 
rate of reaction is given by tlio Polanyi-Wignor 
equation when but few molecules or chemical bonds 
are involved in the unit procoss. In order to account 
for the high rates of reaction met with in a number 
of complex processes, comparative activation is sug¬ 
gested by W. E. Garner as a possible mechanism. 

Y. Desreux and R. M. Harriott have analysed 
several commercial pepsin preparations by the 
solubility curve mothod. Measurements showed lhat 
at least three or four active proteins arc prosont 
which differ from each other in solubility, stability 
and specific activity. One of tlio active components 
was isolated in solubility pure form and crystallized. 
The proportion of the components varied in the 
different commercial preparations. 

N, Bezssonoff and Mmo. Woloszyn give the equa¬ 
tion of platinum potential as a function of concentra¬ 
tion of ascorbic acid in fresh solution in contact with 
oxygen. The potential becomes practically stable 
when the reducing activity of tho vitamin is chocked 
by its own concentration. Inhibition of this activity 
by factors other than concentration oxplains the 
presence of intact ascorbic acid in biological m#dia 
where the oxidation-reduction level is voty high, - 

From the reaction product obtained by the ozoniza- 
tion of o-xylene J. P. Wibaut and P. W. Haayman 
isolated dimethylglyoxime, methylglyoxime and 
glyoxime in a molecular ratio of about 0*88 : 2 : 3-2 
and a total yield of about 20 per cont calculated on 
o-xylene. This result, which corroborates tho qualita¬ 
tive results of A. A. Levine and A. G. Colo, gives 
evidence for the occurrence of two resonating K6kul6 
structures in o-xylene. 

According to F. Bemheim and J. E. Morgan pyrrole 
is rapidly oxidized in the presence of methylene blue 
and light. A substance of unknown structure is formed 
which on hydrolysis yields succinic acid and ammonia. 

Cytological evidence is quoted by I. Manton in 
reply to a paper by D6pp to show that the common 
male fern (JDryopteris Filix-mas) in Britain really 
consists of three distinct species, one of which is 
sexual and diploid, another is sexual and tetraploid, 
while the third is apogamous and contains a variety 
of polyploid forms. 
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RESEARCH ITEMS 


Aboriginal Races of India 

B. S. Gtjha in a racial analysis of the aboriginal 
peoples of India (Science and Culture , 4, 17, June, 
1939) points out that of the inhabitants of all India, 
22-J mi l li ons, in round numbers, are still in a primitive 
state, living by hunting, fishing and on forest pro¬ 
duce, and forming 6J per cent of the entire popula- 
tion* but that if to these are added the fifty millions 
and more of the so-called “exterior castes”, who are 
mostly detribalized primitive folk in process of 
entering the H i n du social system, the proportion 
becomes twice or even thrice this figure. Regionally 
these tribes are grouped into three separate zones. 

(1) A northern and north-eastern division of about 
three million people, scattered over a very large 
area of the sub-Himalayan region and the moun¬ 
tainous territory of Assam and north-eastern India, 
and merging into those of Burma and Yunnan. 

(2) A central division occupying small hills and 
plateaux traversing the entire breadth of the country 
from the Gulf of Cambay to the Orissan coasts, and 
comprising the Bhil, Gond, Kol, Oraon, Munda- 
Santal, etc. (3) The southern division, the smallest, 
containing little more than a hundred thousand people, 
spread over the hills of southern India, especially 
the extreme south-western strip. There is a rough 
parallel between the geographical distribution and the 
linguistic affinities of these peoples. Among the 
northern and north-eastern group the languages are 
of the Tibeto-Chinese family, with certain small 

s exceptions. In the central division the languages 
spoken belong chiefly to the Munda branch of the 
Austric family, though certain peoples have adopted 
Aryan and JDravidian tongues. The southern group 
now speak entirely Dravidian languages in corrupt 
forms ; and in the absonce of a linguistic survey 
there is no‘means of knowing whether any traces of 
their original languages, Austric or other, survive. 
The same parallelism, however, does not exist in 
physical features, which show strains of Negrito, 
Proto-Australoid, a brachycephalic element with two 
Subdivisions, one being more primitive than the other, 

tfpnd ♦fourthly a medium-statuxed dolichocephalic 
element chiefly distributed in the Assam hills and 
mixed no doubt with short-statured Palae-Mongols. 


Negro Education in the United States 

An analysis of the statistics of negro education in 
the United States of America for the years 1933-4 
and 1935-6 by David T. Brose and Ambrose Caliver 
(U.S, Department of the Interior, Bull, 1938, No. 13) 
collects evidence of progress in dealing with one of 
the vital population problems of the country. Despite 
the depression, remarkable advance was made be¬ 
tween 1933 and 1936, as also in the two preceding 
* decades, more especially in the number of public 
high schools and their enrolment. In 1915, 68 per 
cent only of the negro children were enrolled in 
school; in 1930, the percentage had risen to 84, and’ 
in 1936 it is probably greater. This increase repre¬ 
sents, among other things, a growing appreciation 
- by the negroes of the value of education in the 
/•■solution of their problems. It is now recognized 
among them that “the improvement of the rural 


and urban masses in health, honesty, labour and 
thrift is directly dependent on the public elementary 
school \ Among definite results illiteracy has been 
reduced from 30 per cent in 1910 to 16 per cent in 
1930. The number of elementary and secondary 
school enrolments in 1935-6 totalled 2,438,981, 
being 24*2 per cent of the total negro population of 
18 States. This is a slight decrease from 24*5 per 
cent in 1931—2, but represents a slight increase from 
81 to 82*8 per cent of the negro child population 
between the ages of five and seventeen years. The 
fluctuation between 1917-1936, probably due to 
economic causes, shows a definite upward trend for 
six years following on the Great War, a recession in 
1924—28, followed by a sharp rise in the boom years 
1929 and 1930, with a continued high percentage in 
the years of depression, due in part to lack of employ¬ 
ment, in part to assistance from public funds. The 
number of schools in 1935-6 is public elementary, 
24,405, public high schools, 2,305, the latter a 
great development from 64 in 1915-16. 

Hu man Schistosomiasis and its Intermediate Hosts 

Dr. Alan Mozley (Trans. Boy . Soc . Edin., 59, 
No. 26 ; 1939) has described twenty-six species of 
freshwater molluscs from Zanzibar, Pemba and 
Tanganyika Territory as a preliminary to the study 
of the species concerned with the transmission of the 
parasite causing schistosomiasis in man. Although 
the infection is slight when compared with conditions 
in Egypt, yet its effects are considerable, and might, 
in the opinion of the author, be brought under control 
by extermination of the molluscs over infected areas. 
In Zanzibar and Pemba, 10-70 per cent of the 
natives are infected with Schistosoma haematobium , 
while ^ in Tanganyika S. ?nansom is the prevalent 
parasite. Mozley suspects that Physopsis globosa 
(Morelet) transmits hostnatobium , and was able to 
prove experimentally that Bio?nphalaria pfeiffer i 
carries S. mansoni. He describes the general ecological 
conditions governing the life and distribution of 
freshwater molluscs in the area, noting that as a 
result of these conditions the distribution is strictly 
limited to a small proportion of the ponds, lakes and 
stre ams . He discusses control methods involving 
destruction of the molluscaa intermediate host, 
recommends drainage, flushing and chemical means, 
but considers that plant poisons and biological control 
methods are not yet fully worked out. He is optimis¬ 
tic, however, that the disease could be stamped out 
in Zanzibar within five years, and over the whole 
area in a somewhat longer period. 


Pleiotropic Gene-effects in the Rat 

H. Griineberg, 1938, and H. B. Pell and H. Grime- 
berg (Proc. Boy, Soc., B, 125, 123-144, and 127, 
257-27? ; 1939) have investigated the effects of a 
gene in the rat which, in the homozygous condition, 
causes the death of the individual. About the time 
of birth the rib cartilages become abnormal (forma¬ 
tion of thick capsules around the cartilage cells, arid 
a very active cell proliferation). These abnormalities 
give rise to secondary symptoms the intensity of which 
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differs in different individuals. The abnormal thicken¬ 
ing of the nb eartilages leads to a distortion of the 
thoracic basket and internal organs. Respiratorv 
rib movements become impossible. As a consequence, 
emphysema of the lungs and sometimes compensating 
collapse in some regions of the lungs develops. Heart 
trouble occurs regularly as a consequence of the 
emphysema. Death occurs suddenly or slowlv 
depending on the type of cardiac failure which is 
induced, and not infrequently due to hemorrhages 
into, the lungs. Other deaths are caused bv an 
inability to clean dirt from the nose which is normally 
brouglit about by sneering. The presence of dirt 
prevents effective suckling, and starvation results. 
Ky reciproeai transplantation and tissue culture 
methods, it is shown that the abnormality of the 
cartilage is self-differentiating in post-embryonic life. 

Vegetative Propagation of a Fern 

The number of vascular cryptogams which can be 
P pagated vegetatively is remarkably small, but a 
recent short paper by E. E. Kemp (GW. Chron., 
July 15) describes an unusual method of regeneration 
from isolated, swollen leaf-bases of the fem Marattia 
fraxmea. These organs, which persist on the plant 
atter the leaves have fallen, were placed on the 
surface of a coco-nut fibre rooting medium in a 
propagatmg case with a bottom temperature of 
°y £■ -Buds then formed on the abaxial surface, 
either upon the leaf-base itself, or upon one of the 
stipules. When the buds had produced several roots 
from the base, they were removed and grown 
separately, still in the propagating case. The method 
offers one of the most economical means of vegetative 
propagation, since the old leaf-base will continue to 
produce additional buds nntil its stores of food 
become exhausted. 


with five types of cement show that the extraction 
tests on ground set cements, developed originally m 
Sweden, afford a simple measure of their suscepti¬ 
bilities to attack adequate for practical purposes. 

Physics Research at Harvard 

Vol. 4 of Series 2 of Contributions from the Physical 
Laboratories of Harvard University for the year 1937 
includes fifty-four papers which have appeared in the 
Physical Review and other scientific periodicals up to 
March 1938. About 18 per cent of them are from the 
high pressure laboratory of Prof. Bridgman in which 
the physical properties of substances at pressures <5$ 
the order of 45,000 atmospheres are being investigated; 
about 11 per cent from that of Prof. Van Vleck which 
deal with magnetic susceptibilities and dielectric 
constants; 9 per cent from that of Prof. Pierce which 
deal with vibrations and supersonics, and others from 
the laboratories of Profs. Bainbridge, Oldenberg and 
Street dealing with mass spectra, molecular spectra, 
radioactivity and cosmic rays respectively. In 
addition, there are papers by other members of the 
staff and by seven fellows either of Harvard or 
national research fellows, and Dr. E. H. Hall has 
two papers on the four transverse magnetic effects 
which he has measured with greater accuracy than 
has been possible hitherto. With the staff available 
at Harvard a wide field of research can be covered, 
and the amount of work done is impressive. 


Smut Fungi of India 

„ A ky B. B. Mundkur (Trans. Brit. My col. 

Sac., 23, Ft. 1, 86-121, May 1839) gives the results 
of a critical re-investigation of forty-four collections 

Of Innifln smnf fnnm m fkn _‘_rv ■ 


T _... , ~~ -A^wuuiunu rs-esearcn 

Institute at New Delhi. Only twenty-five species 
are represented in the collections, but seven of these 
are now described for the first time, and five are new 
taxonomic combinations. The new species are 
UsPuago polytocce, U. barberi, Sorosporium penniseti 
S. azTnatii, Sphaceloiheca dinebrce , N. sahayai and 
Tilleha ajrekari. The collections are not exhaustive, 
ftwr 110 species of smut fungi are recorded for India! 
Those new species are, however, parasitic upon 
plants which are peculiar to that region, and it is 
gratifying to see such progress in their critical 
determination as is revealed by the paper under 
review. 

Solubility of Cements 

A PUBLICATION- by the Department of Scientific 
and Industrial Research, “The Solubility of Cements” 
(BufimngResearch Technical Paper No. 26. London * 
H.M. Stationery Office, 1939, 6d. net), describes some 
mvestigations made for the Joint Sub-Committee on 
Special Cements of the Institution of Civil Engineers 
and the British Committee on Large Dams. The report 
deals with the deterioration of cements when exposed 
to certain types of waters, especially soft waters 
common in many mountain areas, and tests made 


The Absolute Ampere 

Since the decision of the International Committee 
on Weights and Measures in 1927 that the material 
standards for all electrical units should approximate 
as closely as possible to the absolute theoretical units, y- 
the standardizing laboratories of the world have been 
determining with the precision now available the 
values of their concrete standards in terms of the 
absolute units. The International Ampere was de¬ 
fined at the London International Conference in 1908 
as depositing 0*001118 grams of silver per second. 

The precise measurement of current depends in 
practice on the use of a potentiometer, a standard 
ohm and a standard ceil, which each laboratory 
possesses. The comparison between the ampere so 
measured and the absolute ampere as measured by 
some form of current balance has been made ini 
several of the most important national laboratories? 
That made recently at the Bureau of Standards by 
H. L. and R. W. Curtis and C. L. Critchfield 
is described in Research Paper R.P, 1200 of the 
Bureau. By means of an improved form of Rayleigh 
balance, they find that the Bureau International 
Ampere is 0-99986 absolute amperes, which agrees 
exactly with the result obtained at the National 
Physical Laboratory three years ago for the N P L 
International Ampere. 

Balloon Experiments in High Latitudes 

A K^ Cha ?^ E - G ‘ Dym0nd {PrM - R °y- Boc„ 
of llli 8 ?\i 19391 have now Published the results! 
of their balloon^experiments made near the geo- 
^giretmpolemNorth.West Greenland (seeN attoe, 
isi, » 10 , 1938). The primary object of the exneri- 
ments was the determination of cosmic ray intensities 
at high altitude, and two forms of apparatus were 

JL®J* 0 ™? 1 '°°3 mter 8et 'Which taansinittod 
weless signals durmg its flight and which did not ' 
need to be recovered, and a photographic recording 
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version of the ‘ticking’ quartz fibre electroscope. The 
balloon technique was based on that of Regener, and 
several flights were made with both sorts of apparatus 
up to about 20 km. The results, when compared 
with those of other workers at lower latitudes, indicate 
that there is practically no increase in the cosmic 
radiation incident at the top of the atmosphere between 
geomagnetic latitude 50° and the geomagnetic pole. 
Since cosmic rays of low energy, between 3*10 7 and 
2*10 9 ev., would be admitted in increasing numbers 
by the earth’s magnetic field in this region, it must 
be concluded that no rays of low energy reach the 
earth from outer space. They may, perhaps, be cut 
offhy some external magnetic field such as that of the 
sun. The expedition obtained a good deal of aero- 
logical data from the flights made by the apparatus 
and incidentally with pilot balloons. The stratosphere 
wind speeds found on this summer expedition were 
very low and the apparatus often descended near its 
starting point. The tropospheric wind speeds showed 
a well-defined maximum at about 9 Inn., probably 
just below the tropopause. A meteorograph flight 
showed a well-marked tropopause at 11*2 km. and 
an unusual rise of temperature in the stratosphere. 

Reflectivities in the Ultra-Violet 

G. B. Sabine (Phys. Rev,, 55, 1054; 1939) has 
made an investigation of the reflecting power of a 
number of evaporated metal films in the wave-length 
region from the visible to X 450 A. Al umin ium has 
a high reflecting power down to X 2000 A., which falls 
off steadily at shorter wave-lengths. Below 1200 A. 
it is exceeded as a reflector by several metals. Silver, 
as is well known, reflects very little in the neighbour¬ 
hood of 3000 A. Below this its reflectivity rises again. 
Its value in the region of 1000 A. is about 10 per 
cent, and is higher than that of most metals. Platinum 
is the best mirror found for wave-lengths less than 
1200 A., and its reflectivity from 1200 A. to 400 A. 
varies from about 15 per cent to about 8 per cent. 
Data are also given in the form of reflectivity curves 
for Pb, Mn, Be, Fe, Pd, Ni, Ti, Au, Cd, Zn. Te, Mo, 
Zr, Bi, Mg, Or, Sb, Cu. 

General Analysis 

The str iking analogies between apparently un¬ 
related branches of mathematics led the late E. H. 
Moore to assert that there must be a general theory, 
which he called general analysis, underlying these 
particular theories and unifying them. His first 
attempt to develop such a theory was of a postu¬ 
lations! nature. This is fully accessible in his published 
papers. His second attempt, of a more constructive 
type, occupied him from 1915 until his death in 1932 ; 
but it has hitherto been described only in fragmentary 
form and in scattered papers. The American Philo¬ 
sophical Society has now undertaken to present a full 
account of the theory. The first part appeared in 
1935, and dealt with the algebra of matrices. The 
second part, the fundamental notions of general 
analysis, appeared this year. There are two more 
parts still to come, generalized Fourier series and 
modular spaces, and the characteristic value problem 
in general analysis. The work has been carried out 
by R. W. Barnard, who has revised Moore’s notes 
and provided an introduction to each chapter, so as 
to render as easy as possible the comprehension of 
what must, in view of its generality, necessarily be a 
highly abstract theory. 


Fission of Rotating Bodies 

R- A. Lyttletont has published a paper 
(3fo?i. Not . Boy. Astro. Soc 99, 7; May 1939; 
replying to K. E. Edgeworth's criticism of 
some of his views (see Xattbe. July S, p. si). 
Lyttleton points out several inaccuracies in certain 
dynamical principles in Edgeworth's paper, and a 
few of these are worthy of notice. Edgeworth 
believes that in the rapid and continuous transition 
of a satellite from a circular to a parabolic orbit the 
kinetic energy at a selected point on the latter orbit 
must be considerably greater than that possessed in 
its original circular orbit. Lyttleton allows that this 
is incorrect; the energy of escape varies inversely as 
the distance apart of the components and the kinetic 
energy in circular motion is half the kinetic energy 
in parabolic motion at the same distance. Using 
the figures which were given in Edgeworth's paper, 
the amount of energy possessed by the satellite in 
the circular orbit is about four fifths the energy that 
it has in the parabolic orbit—not a great difference 
and considerably less than Edgeworth estimated. In 
addition, it is shown that the direction of the force 
required to produce parabolic velocity should be 
nearly perpendicular to the direction drawn by 
Edgeworth in his paper. This force is actually radial 
in direction and is due to pressure* and no mention 
of this pressure is made by Edgeworth. Lyttleton 
next shows that the process of fission described by 
Edgeworth is open to serious doubt. When Jeans 
suggested the mechanism of the initial development 
of the pear-shaped figure in 1928, it was not then 
generally recognized that the pear-shaped figure is 
ordinarily unstable, and in point of fact the pear- 
shaped series of figures does not come into existence. 
Irrespective of this, the details of the process of 
fission developed by Edgeworth are open to doubt. 
In particular, why should the spiral arm just extend to 
Roche’s limi t, and why Bhould the velocity be such 
that the tip of the arm does not come within the 
limit again and suffer disruption ? These and other 
objections seem to impair very seriously the validity 
of Edgeworth’s criticism of certain views advocated 
by Lyttleton. 

Twelve New Southern Variables 

Mb. J. B. G. Ttoneb has given a brief description 
of his discovery of twelve southern variables with 
the Victoria 24-inch telescope. Cape of Good Hope 
' (Mon. Not, Roy. Astro. Soc., 99, 7 ; May 1939). The 
plates taken for parallax determination consist of 
upwards of twenty-five, divided nearly equally among 
five epochs of observation, an epoch representing at 
least four weeks. A plate of good definition was 
selected as standard, and the remaining plates were 
in turn superposed upon it so that the star images 
of the upper plate were brought into proximity to, but 
not exact coincidence with, the corresponding images 
of the standard plate. The resulting pairs of images 
were then examined for evidence of variation. When 
a star was suspected of variability, comparison stars 
were selected as close to it as possible, and when 
their magnitudes were established, the magnitude 
of the variable was determined from a comparison 
of the size and density of its image on each plate 
with those of the comparison stars on the same plate 
A description is given of the method finally adoptee 
for the determination of the magnitudes of the com 
parison stars, which proved very satisfactory. 
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RECENT ARCHAEOLOGICAL EXCAVATIONS 

IN EGYPT 


r HE Merimda Civilization. Results of importance 
for their bearing on stratigraphical relations and 
development in culture were obtained in the excava¬ 
tions of the Academy of Sciences on the prehistoric 
site of Merimda-Beni Salama, west of the Nile Delta, 
which lasted from January 25 until April 4, 1939. 
In this season*—the seventh devoted to this site—it 
has been demonstrated that of the various levels 
each corresponds to a different stage of development, 
contrary to the earlier conclusion that the Merimda 
civilization was uniform throughout. Although, it is 
true, the population did not change, and the mode of 
life throughout was the same—the practice of agri¬ 
culture, combined with stock-breeding and hunting— 
while their weapons and tools were similar, and their 
burial customs identical, yet it is now possible to 
trace development. 

Three levels of occupation can be distinguished. 
The first is a wide stretch of sand, yellowish in colour, 
on which the inhabitants lived in lightly constructed 
huts, too widely spaced to prevent the invasion of 
the sand, in which the hearths are visible in black, 
while the interments are shown by greyish tints. 
The second level is of a light grey colour, showing a 
series of superimposed surfaces, hardened by occupa¬ 
tion. The constructions were closer together, and of 
a more solid character. The third layer is of a deep 
blackish colour, consisting in the main of the debris 
of human habitation, in which the proportion of sand 
is very much less than in the earlier levels. The 
settlement evidently was a much closer agglomeration 
of structures, oval in shape and constructed of 
lumps of clay, which make their appearance 
for the first time together with large baskets for 
cereals. These baskets were buried in the earth, 
and are replaced later by large pottery jars. 
The evidence shows a development from a scattered 
occupation to a compact town, traversed by 
streets. 

It has now been established that numerous types 
of pottery found in the primitive settlement are 
perpetuated throvLghout the whole duration of 
occupation, but that others disappear in the course 
of development. Such, for example, is the fate of 
fine basins of a hard clayey material, with a brilliant 
red polish on the exterior, except for an unpolished 
horizontal band engraved with a palm-leaf motif. 
This is found more rarely and of inferior quality in 
the second layer, and disappears, and with it the 
pabndeaf motif, in the third. Next season’s work 
mil be devoted to working out further evidence of 
4e^fopcmmt on these lines. 

During the last two or three seasons, the 
exoataUona by the Antiquities Department of the 
Btep Pyramid at Saqqara have been intermitted in 
lha interests of clearance and preservation. In the 
peat Beacon, M. Loner has been engaged in clearing 
the court, measuring ISO m. by. 100 m., at the 
atpjfch ef t he pyramid. The clearance resulted in the 
of fasciculated column drums of the 
ftp. proees* of being restored, portions of 
hyyy ypiee with the names of Zoser 

mm Heie^her-nebti and Int-ka-s, and 

m gw fr fl of - the statue of Zoser with the 

z 


titles of Im-hotep belonging to the statue found 
twelve years ago. 

Among other finds were three little granite 
statuettes of the Fifth Dynasty, which had been 
stolen by robbers but abandoned. Two of them 
represent the same person standing. They bear 
traces of colour on the head, the eyebrows, the eyes, 
and the nails, the granite representing the skin. The 
clothing was also painted. The third statuette of 
black granite also bears traces of colour, and is 
inscribed with the name of Her-en-kaw, director 
of the scribes of the textile fabrics. A head 
of a woman in stuccoed and painted wood found 
near by, which seems to date from the New King¬ 
dom, shows a pair of earrings which are painted black. 

Before the close of the season, the clearance was 
completed of the south side of the Pyramid of Unas 
and of the contour of his funerary temple. Evidence 
was then brought to light that Unas, in order to 
build his own pyramid, had completely destroyed the 
funerary monument of his predecessor Dadkare. 
This action, taken in conjunction with the evidence 
of certain inscribed material, found in the course of 
the work, raises the important historical point as to 
the identity of the ruler responsible for the change 
of dynasty usually attributed to Teti. To this 
question no answer can yet be given. 

Tuna el Qebal (Hermopolis West). Excavations on 
this site by the Fouad I University, which last season 
had been occupied with material of the Ptolemaic 
period, were again pushed forward in Gallery C, and 
by the end of the season had reached the period of 
Psammetichus and Amasis. On clearing the gallery, 
an interior room cut below it appeared. Here, in a 
further chamber, a remarkable discovery was that of 
a sarcophagus. Previous evidence suggested that 
these galleries had been reserved for the mummies 
of ibises and baboons ; but the sarcophagus proved 
to be that of a prince and chief priest of Hermopolis. 
The chamber was filled with canopic jars of alabaster, 
covered with inscriptions, and placed in pairs on 
either side of the sarcophagus. Their covers jvere 
carefully sculptured with the heads of the four, 
“Sons of Horns”. At the right of the sarcophagus at 
the foot were 400 blue faience statuettes (ushabtis) 
inscribed with the name of the high-priest Ankh-hor ; 
while on the east side were several blue faience vases 
containing unguents, fruits, and gilded leaves. The 
sarcophagus contained a mummiform coffin of wood. 

mummy wore a mask of silver and a band of 
gilt leather on the chest. On both sides of the body 
were two sheets of gilt bronze bearing in relief figures 
of the four “Sons of Horns”. The mummy lay with 
head to west. 

Another corridor filled with jars which, apparently, 
had not been reached by robbers, yielded 125 
statuettes of Osiris in bronze, statuettes of isis, and 
of the bull, while among the finest pieces was a 
prince of Hermopolis standing between the goddesses 
Isis and Nephthys with Horns in front of him on a 
lotus col umn , flanked by the two uraei of Upper and 
Lower Egypt. This ensemble is before an Ibis seated 
on a stand, sculptured and set with stones of many 
colours imitating lotus flowers. 
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EARTHQUAKE INSURANCE 


By E. Tillotson 


G ENERALLY speaking, earthquake insurance is- 
still only undertaken in very few cases and 
usually with reluctance by underwriters. This is 
understandable in that exact statistical evidence only 
exists in the majority of cases over a period of 
<40 ± 10 years, which is insufficient to make it possible 
to judge when another shock is likely to take place 
in any particular locality. Moreover, in the present 
state of knowledge, earthquakes cannot be predicted 
exactly by any other means. It is, however, possible 
to indicate which areas are more likely to experience 
earthquake shocks than others, and it should there¬ 
fore be possible to initiate some sort of insurance 
against these natural calamities. 

Further difficulties are, first, to envisage how much 
damage is likely to be done by a shock, and secondly, 
to build up sufficient reserves of capital to cover the 
losses. Given sufficient interest on the part of property 
owners in this type of insurance, mutual assistance 
by companies and perhaps initially Government aid 
to companies undertaking earthquake insurance, the 
question of reserves of capital could be solved and 
the companies could then proceed to formulate 
premium rates. One may suppose that these will be 
governed in any particular case by several factors 
such as expectancy of occurrence of shocks, type of 
building, amount of coverage, and an additional sum 
for expenses, profit and reserves. 

The expectancy of occurrence of shocks varies 
according to the locality and can at beat only be 
evaluated roughly. As example, it appears that in 
Japan there may be a severe shock every three or 
four years, whilst in the United States it has been 
estimated that there is a strong shock approximately 
every twenty-five years with a tendency for it to 
occur in the west rather than in the east. In Great 
Britain, scarcely any damage is done by earthquakes 
at all. 

Buildings vary greatly from the steel-framed 
^reinforced concrete buildings of low altitude such as 
4 $thos& designed by Dr. Tachu Naito, of Tokyo, which 
suffer very little in any earthquake, to concrete block 
* buildings and the native huts of tropical countries, 
which are often completely razed. Between these 
extremes, buildings offer various degrees of resistance 
to earthquake shocks, and it would not be difficult 
in the light of knowledge gained in previous shocks 
to classify buildings according to the extent to which 
they would be likely to be damaged should an earth¬ 
quake of known intensity occur. 

The type of ground on which a building rests also 
has an important effect on its resistance to earth¬ 
quakes. Structures on unconsolidated sand or swamp 
suffer much more severely than those of similar 
♦ design built on solid ground or rock. Also buildings 
over old faults are particularly liable to damage, as 
the faults nearly always renew their movement during 
an earthquake. For these reasons the advice of a 
geologist would be very valuable to any company 
undertaking earthquake insurance risks. 
v If is usual in all cases of insurance to calculate 
annual premiums from the formula 

P - Cp, 


where P is the annual premium, C the amount uf 
covering and p the probability of occurrence of the 
disaster. It has been shown by Marchant that this 
formula may lead to 

P = / y rax T V J ^ y dx, 

where y is the probability factor that the stun of 
money involved m the accident be just x< F the total 
value of the goods and buildings involved in a possible 
accident, A the value of the goods not insured, and 
U the upper limit of payments guaranteed by the 
assurer. The difficulty in the case of insurance against 
earthquake hazards is to determine the form of y. 
Working purely on a statistical basis, he proceeds 
as follows: At any particular time in the given 
locality, let the total value of the insured goods be 
(7, and during T years determine from statistics 

n x years during which the earthquake damage was 
less than (7/10; 

n t years during which the earthquake damage was 
between O' 10 and 2(7 10 ; 

n 3 years during wliieh the earthquake damage was 
between 2(710 and 3(7,10. 


n 10 years during which the earthquake damage wa* 
between 9(7/10 and <7. 

The probabilities that the occurrences may fall into 
the above categories may be estimated as 


Pi 


r G 10 m P 

= n x T =y ydx;Ps=n»T=J 
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ydx ; 


from which we obtain by approximation. 

for x « (7 20 y = 10 p x Q 

for x = 33,20 y ~ 10p,/(? 

for x — 20 y — 10p s <7 


for x 19C7 20 y =* I0p l0 /(7 

From these figures it is possible to construct a 
graph showing the form and variation of y with x. 
From the graph the premiums to be paid may be 
calculated after the values of A and U have been 
fixed by agreement. Thereafter adjustments would 
have to be made in the light of the considerations 
mentioned previously, it being assumed that the 
conditions will remain the same during the year. 

In Switzerland, one of the foremost countries in 
dealing with insurance against all calamities caused 
by the forces of Nature, earthquake insurance is only 
undertaken by the Canton of Zurich, since the Swiss 
Re-insurance Union has advised against taking such 
risks on the grounds that it is impossible completely 
to predetermine the effects of an earthquake shock. 
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The “Fonds suisse 1 ' is, however, available in cases 
where insurance is impossible, and this now amounts 
approximately to two million francs. Xn New 
Zealand some earthquake insurance is undertaken by 
private companies, but the liability of these com¬ 
panies for payments under the Workers’ Compensa¬ 
tion for Accidents Act has been limited by the 
Government to £50,000 in a single earthquake or a 
series of earthquakes lasting seven days. In Great 


Britain certain companies undertake such insurance 
on request, but information is unavailable except 
from the companies concerned, there being apparently 
no clearing house for such information. In the 
United States, earthquake insurance is underwritten 
mostly by the mutual fire insurance companies, 
which state that the premiums need not be high if 
due attention is paid to earthquake-proof design in the 
buildings concerned. 


CRYSTALLO-CHEMICAL ANALYSIS 

The Barker Index at Oxford 

By Dr. M. W. Porter and R. C. Spiller, Department op Mineralogy, Oxford 


E VERY chemist is familiar with the well-developed 
crystals bounded by plane faces which are 
formed by chemical substances. That the angles 
between these faces are characteristic of the substance 
and can be measured accurately by the reflecting 
goniometer is also common knowledge. 

Clearly it would be of advantage to the chemist 
were he able to make practical use of these charac¬ 
teristic angles for purposes of identification, as an 
alternative to the ordinary method of analysis. Only 
a very small amount of material would he required, 
for a crystal of the size of one cubic millim etre, or 
even less, can be accurately measured. Moreover, 
when the measurement is completed, the crystal 
remains intact. If an index were made which included 
all measured substances, arranged in the numerical 
order of their measured angles, any substance could 
be identified by measuring a crystal of it and seeking 
in the index die angular values obtained. 

Why has the chemist hitherto been unable to 
make use of this method of identification T 

The difficulty arises from the multiplicity of angles 
which can be measured on any given crystal and 
from the lack of guidance in the choice of the angles 
which are to be used as the basis of the index. It 
is dear that what is wanted is a set of rules which 
will ensure that two independent workers who have 
measured crystals of the same substance will choose, 
as characteristic of that substance, the same set of 
angles, by which it can be classified. 

The number of chemical substances that have 
boaa measured considerably exceeds eight thousand, 
and the measurements of some seven thousand of 
these have been collected in the five large volumes 
of (froth’s ‘‘Chennache Krystafiographie 5 ’, where they 
are arranged according to chemical composition . 
During the past thirty years, crystallographers have 
attempted to put this valuable material into such 
a form that it might be rapidly and successfully used 
in the identification of chemical substances. First 
among those to make such an attempt was Fedorov, 
the great Russian crystallographer. He devised a 
method of classification based on his theory of crystal 
structure and, with the help of his pupils, he produced 
his great index, w *Daa Krystallreich* 1 , which was pub¬ 
lished in 1920. It contained a list of all the crystals 
then measured, and by means of this index any of 
the substances could be identified by the measure¬ 
ment of its angles. The method employed in this 
remarkable work was, however, complicated, and the 
calculations required were lengthy and laborious. 


The late Dr. T. V. Barker, of Oxford, who was 
Fedorov’s pupil and enthusiastic collaborator, had 
hoped to make this method of practical use, but he 
gradually came to the conclusion that it was im¬ 
possible to do so. After many years he devised a 
simpler method based, not as Fedorov’s was, upon 
theories of crystal structure, but purely on geo¬ 
metrical form. His book “Systematic Crystallo¬ 
graphy” (Thomas Murby, London, 1930) describes a 
set of simple rules based on what he termed the 
“principle of simplest indices” (op, cit,, p. 2), which 
he proposed to make the foundation for a practical 
index of crystals. In this index, under each crystal 
system, a certain angle, chosen by these rules for 
each substance as the main classification angle, was 
to be incorporated in order of increasing magnitude. 
The rules ensured that no ambiguity could arise 
in the choice of the classification angles. Owing 
to pressure of other work. Dr. Barker published this 
short treatise “Systematic Crystallography” instead 
of a much larger and more ambitious work, the 
uncompleted manuscript of which is in the University 
Museum at Oxford. He hoped to begin work on the 
index in May 1931, but in April of the same year 
he was taken ill and died. 

The possibility of compiling the Barker Index 
after the untimely death of its originator, and without 
his direction, was immediately discussed at Oxford^ 
by a number of crystallographers who were interested, V 
and they decided to try out the method independently^ 
At the end of a year, they unanimously concluded 
that the method was simple and workable. It was 
decided to proceed with the preparation of the Index 
and, with the kind permission of Prof. H. L. Bowman, 
to make its headquarters in the Mineralogies! Depart¬ 
ment of the University Museum at Oxford. 

In the initial stages of the work, certain unforeseen 
difficulties arose the solution of which involved time 
and labour. The first of these was that, in order to 
cover certain cases, it was found necessary to make 
minor modifications and additions in the rules drafted 
by Dr. Barker. The second difficulty was that con¬ 
siderable delay has been, and will continue to be, _ 
caused by the misprints and errors of computation 
found in the original descriptions. These have in all 
cases to be cleared up before the classification angles 
can be found. In order to guard against similar 
errors in the Barker Index itself, every calculation 
is being made independently by two workers and 
checked by a third before the results are typed on a 
card and filed in a card index. 
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When some years had been spent in the compila¬ 
tion of the Index, it was felt that it was sufficiently 
far advanced to offer material for a searching test 
of its usefulness in the actual identification of com¬ 
pounds. Such tests had been carried out successfully 
by Dr. Barker and were described in ‘'Systematic 
Crystallography 5 * (pp. 24-27), but his great familiarity 
with the work and the fact that the material available 
at that time was limited led us to believe that 
another trial of the method would be of practical 
value. 

It was decided to carry this out in two of the less 
simple crystal systems, the orthorhombic and mono- 
clinic, and a list of some 1,230 substances which were 
ready for the Index was sent to Prof. G. 3VI. Bennett, 
professor of chemistry, King’s College, London, who 
had kindly offered to collaborate in such a test. From 
this list Prof. Bennett selected sixteen substances 
which he sent, numbered, but unnamed, to us at 
Oxford. Fifteen of the sixteen were successfully 
identified. The measurement of the remaining one 
was not possible as the faces were not sufficiently 
good to give even fair reflections on the goniometer. 
The list of substances is given below, and it will be 
seen that many of them have a complicated chemical 
composition, and would be difficult to identify by 
other methods, especially if, as was the case, only 
one or two small crystals were available for exam¬ 
ination. The time taken to identify each compound 
varied from thirty minutes for the easier crystals to 
four hours for the most difficult. 

List of Compounds Identified by means of the Barker Index. 

1. Ethyl-2: -i-dinltrophenyl-anillne. (Groth, 5, 63.) 

2. Metbylanilide of benzene Bolphonlc add. (Groth, 6,78.) 

3. B enzene-azo-^-naphthyl benzoate. (Groth, 6, 390.) 

4. Tribenzylamine. (Groth, 6,323.) 

5. Phenyl benzoate. (Groth, 5,134.) 

6. l-Phenyl-3-methyl-4-benzylldene-pyrazolone. (Groth, 5,387.) 

7. MethylanlHde of p. toluene snlphonic add. (Groth, 5, S4. > 

8. Sodium nitroprusside (dlhydrate). (Groth, 1,432.) 

9. Potassium sulphate. (Groth, 2, 337.) 

10. Snlphur. (Groth, 1,26.) 

11.(unmeasurable). 

12. Ammonium sulphate. (Groth, 2, 344.) 

13. Eugenol benzoate. (Groth, 6,139.) 

14. Potassium nitrate. (Groth, 2, 74.) 

15. Potassium dihydrogen orthophosphate. (Groth, 2,795.) 

16. Topaz. (Groth, 2, 262.) 

? 

( Tba procedure adopted in these identifications, 
i% which can only be outlined here, was as follows : 
The crystal (or in some cases two or three crystals) 
was measured on a two-circle reflecting goniometer. 
A gnomonic or stereographic projection was made 
from these measurements and the crystal system 
identified so far as possible from the projection and 
checked (if necessary) by the optics. The selection 
of the classification angles was made according to the 
Barker rules. The Index was then consulted under 
the appropriate crystal system for the main classifica¬ 
tion angle. Generally, a number of angles within 
the limi ts of the error of measurement offered them¬ 
selves. The remaining classification angles were then 
* compared and, when a set which agreed as a whole 
with those measured was found, the identification 
was established. "When the classification angles 
indicated a member of an isomorphous group, a 
further test of a simple nature had to be made. It 
was recommended by Dr. Barker that such a test 
should be made in all cases as a check on the identifi- 
-» cation. The test may he a simple chemical one, the 
determination of the density, the observation of the 


colour or cleavage, or the examination of some of the 
optical properties. 

No doubt the question will be asked, what happens 
if the classification angles are not to be found in the 
Index ? This may happen owing to the fact that the 
faces of a crystal may vary in different circumstances 
of crystallization. New faces may appear and old 
faces may be suppressed. Certain new combinations 
of faces may give rise to classification angles not to 
be found in the Index. Actual cases of this sort 
occurred among the compounds given above and 
were successfully dealt with as follows ; By the 
graphical insertion into the projection of one 
or two faces not observed, or the suppression 
of one or two of the faces present, a new 
set of classification angles was obtained. These 
were measured graphically in order to save 
time and then searched for in the Index, with 
successful results. Although the difficulty arising 
from the variability of faces, or of combinations of 
faces, has been brought forward as a disadvantage 
of the Barker method (see A. K. Boldyrew und W. W. 
Doliwo-Dobrowolsky, ‘‘Ueber die Best iromungs- 
tabellen fur Kristalie*\ Z . Kristall (A) 93, 321-367 ; 
1936) in actual practice it has not been found to be 
serious. Xor do the many hundreds of eases of 
different combinations of faces already recorded give 
rise to a great number of additional entries in the 
Index. In working through some 1,800 monoclinic 
and orthorhombic substances, we have found that 
about 2.300 entries are required. Donnay and Melon 
(see Tables for Tetragonal Substances, Johns Hopkins 
University, Studies in Geology, Xo. 11, p. 328 ; Oct. 
1934) in their tables for the tetragonal system found 
that 456 substances require 582 entries. 

A further example of the value of the Barker method 
may be mentioned. With the help of it, F. A. Bannister 
and M. H. Hey were able to identify some crystals 
found in oceanic bottom samples from the Weddell 
Sea and brought back by the Scotia Expedition 
(Discovery Reports, 13, 60-69, Cambridge, 1936). 
The crystals varied in size from 0*2 mm. x 0*1 mm. 
to 0*3 mm. x 0*15 mm., and several of these were 
successfully measured and the Barker classification 
angle determined. The tetragonal symmetry of the 
crystals was confirmed by their optics and by a 
Laue photograph. The authors identified the salt as 
hydrated calcium oxalate from a table of tetragonal 
substances compiled (independently of the tables by 
Donnay and M61on) by Dr. Hey on Dr. Barker’s 
method. Identification in the ordinary way, by 
means of chemical analysis, was in this case out of 
the question. 

The above identifications give practical evidence 
of the usefulness of the Barker method, and encourage 
the belief that when once the Index is complete it 
will be of great service to chemist and crystaHographer 
alike. Its compilation has now made considerable 
progress, but new collaborators would be welcomed 
as the work is necessarily slow. Practical help in 
the compilation of the Index has been given by Mf&. 
Barker, P. Terpstra, J.~H. Haan, P. Stienstra, J. 
M51on, J. D. H. Donnay, M. H. Hey, C. Judson 
and T. W. J. Taylor. 

In conclusion, it may be pointed out that, in the 
descriptions of new substances to be made in the 
future, a minimum of calculation will be required if 
the Barker rules are applied, and the lengthy tables 
of angles frequently met with in crystallographic 
descriptions will be unnecessary. 
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CONTROL OF HEALTH SERVICES 


A BROADSHEET “The Control of Health Ser¬ 
vices” issued by P E P (Political and Economic 
Planning) emphasizes the need for an administrative 
reorganization of the local public health services, and 
outlines various proposals which have been made 
with this object. From an administrative standpoint, 
public health services are divided into those directly 
administered by the central government departments, 
those controlled by local authorities under such super¬ 
vision and the National Health Insurance Soheme. 
The central department primarily responsible for the 
public health services in England is the Ministry of 
Health, but the supervision of the school medical 
service is delegated to the Board of Education. The 
Board of Control, which is the supervising body of 
the services for mental patients and mental defectives, 
is responsible to Parliament through the Minister of 
Health, as is the General Register Office dealing 
with population statistics. Most of the Minister’s 
powers over public health services in Wales are 
exercised through the Welsh Board of Health, while 
in Scotland the Department of Health for Scotland 
performs much the same functions as the Ministry 
of Health but controls the medical inspection of 
school children. The Medical Research Council is 
under a Committee of the Privy Council, while the 
Factory Act, including its medical provisions, is ad¬ 
ministered by the Home Office. The National Health 
Insurance Joint Committee co-ordinates the work of 
the Ministry of Health, the Department of Health 
for Scotland, the Welsh Board of Health and the 
Ministry of Labour for Northern Ireland in connexion 
with National Health Insurance. 

Eighty-three county boroughs in England and 
Wales exercise all statutory health functions allocated 
to local government, hut outside their territory these 
are distributed between 62 county councils, including 
the London Co\mty Council, 306 municipal boroughs, 
575 urban districts, 476 rural districts, 28 metro¬ 
politan boroughs and the Corporation of the City of 
London. The 24 large Scottish burghs are virtually 
independent health authorities but except in Aber¬ 
deen, Dundee, Edinburgh and Glasgow are not 


concerned with the school medical services, while 
the 171 small burghs have fewer public health 
functions in their own right than the English district 
councils. 

Administrative boundaries are already hindering 
developments which are possible through modem 
transport in centralization of equipment, and aerial 
defence is making regional planning of health services 
more urgent. The criticism in the report on" the 11 
Anti-Tuberculosis Service in Wales and Monmouth¬ 
shire could probably be applied to many areas in 
England. Financial stringency is not the only cause 
of failure to deal with overcrowding ; failure of the 
counties to put pressure on inefficient district councils 
and to carry through a review of their areas, nepotism, 
prejudice, individualism and a refusal to spend 
money on communal services are contributory causes. 
The Committee on the Scottish Health Services in 
1936 advocated that the Department of Health 
should be empowered to call on local authorities to 
submit schemes for the provision and maintenance 
of certain services for the areas of two or more 
authorities and similar proposals were made in the 
minority report of the Royal Commission on Local 
Government in the Tyneside Area in 1937 as an 
alternative to an even more radical proposal of the 
majority report for administration of specified 
health services by a regional authority. 

Practically all these schemes, like that of the 
British Medical Association, “A General Medical 
{Service for the Nation”, propose an administrative 
division between the environmental and the personal 
health services, the former being administered by 
local units and the latter by regional authorities over 
a wide area. The British Medical Association scheme 
proposed that councils with a population of less than 
75,000 in rural and 100,000 in urban areas should 
leave all their public health functions to a system of 
complete and comprehensive local public health 
a dminis tration units. The plans of the Ministry of 
Health to meet an emergency as revealed in the 
House of Commons may ultimately lead to radical 
changes in the organization of the health services. \ 


MACROMOLECULES 


r » lecture to the Freiburger wiseenschaftliche 
GeeeUschaffe (published by Hans Speyer Verlag 
Hans Ferdi n a n d Schulz, Freiburg im Breisgau), Prof. 
H. Staudinger reviews the nature and importance of 
macromolecules» which play such an important part 
in the chemistry of living tissues. These compounds 
possess many unexpected properties which cannot 
be foreseen from a study of simpler substances. 

A maoromolecule is defined as one built up of not 
less than a thousand atoms bound together by 
primary valencies. At present no upper limit is 
known to the size of the molecule, but it is possible 
to group them into threads, plates and spheres. The 
simplest are high polymers derived from simple 
unsaturated compounds, for example, vinyl chloride 
polymerizes to a product in which three thousand 


simple molecules are combined by co-valencies and 
which is used for synthetic leather, tubing, etc. In 
this case the product is a complex mixture which can 
be partly resolved by fractionation into what are 
called poly7nerKomologuee * Svedberg has shown that 
the molecules of many proteins are unif orm but 
native cellulose can be partly depolymerized into 
lower products with varying degrees of polymeriza- f 
tion. Thus a polymerhomologous series of celluloses 
exists and the same holds also for starch, glycogen, 
eaoutehauc and balata. 

A method has been found of studying changes in 
physical properties of the products and of their 
solutions with change in degree of polymerization. 
Both homopolar and heteropolar combinations are ' 
known. Hydrocarbons like polystyrols may form sols 
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with organic solvents but not ^itli water, while the 
introduction of hydroxyl groups may reverse this 
effect. Again, the introduction of polar groups may 
result in hydrosol formation. By the polymerization 
of acrylic acid, it is possible to build up a complete 
polymerhomologous series with degrees of poly¬ 
merization ranging from 10 to 2,000. These acids 
and their salts give osmotic pressures which are 
about one fifth of the theoretical values, and poly¬ 
valent anions may exert a similar buffering effect on 
the osmotic pressures of cations. The behaviour of 
albumens is particularly complicated, since both acid 
and basic radicals are present. The polyaerylic acids 
have served as a model in unravelling these com¬ 
plexities. The physical properties of linear or thread 
molecules depend on molecular length. It is con¬ 
venient to group them into hemicolloids with length 
from 50 A. to 250 A., mesocolloids (250-2,500 A.) 
and eucolloids (above 2,500 A.) of which only the 
last-named group possesses typical macromolecular 
properties such as toughness, fibrous structure and 
the power of swelling. The viscosities of heteropolar 
thread molecules are complicated by swarming of 
the fibre-ions, which is affected by the presence of 
salts and acids. 

Since macromolecules have the dimensions of 
colloid particles, any solutions that are formed are 
colloidal and may he termed macrocolloidal to 
distinguish them from the molecular colloids or 
micelles of soaps and dyes, which are very much less 
stable, since they do not involve principal valencies. 
In some cases macromolecules are formed by true 
condensation, for example, through loss of water. It 
is necessary to be able to distinguish between macro¬ 
molecules and micelles. Particle size in homopolar 
compounds can be determined from osmotic pressure 
and with the help of the ultracentrifuge. The study 
of acetylated products is of great importance, for if 
the degree of polymerization is unaltered by acety¬ 
lation the original compound must have been macro- 
molecular since micelles could not withstand such 
drastic treatment. Unfortunately, this very simple 
principle is difficult in application since by-reactions 
may have a far-reaching effect. 

Chemical investigation is rendered'difficult by the 
fact that the greater the size of the macromolecule 
the smaller is the proportion of active reagent (water, 
f oxygen, etc.) needed to bring about chemical change. 

* Native caoutchouc contains thread molecules with 
a degree of polymerization of two to three thousand 
and swells greatly in water. On exposure to air the 
threads become linked at few points only by oxygen 
bridges so that an insoluble product results with 
limited swelling power, but the amount of oxygen 
absorbed is too small to determine. Nitrogen has no 
such action. Again, synthetic polystyrol threads can 
be linked at long intervals by using a minute amount 
of divinylbenzene so that a network is obtained 
which can be solvated but not dissolved. In some 
similar fashion, albumens can pass from a soluble 
form with unlimited swelling power to an insoluble 
form with limited swelling. Again, minute chemical 

11 changes such as methylation of terminal groups 
alone of a very long chain may influence chemical 
character; thus the dimethylether of polyoxy- 
methylene is stable to sodium hydroxide. These facts 
are of great importance in the study of hormones and 
vitamins, which may be regarded, not as^ mere 
catalysts but as reagents capable of reacting m 
minute quantities on macromolecule- to produce far 
reaching effects. 


SCIENCE NEWS A CENTURY AGO 

The August Meteors seen at Breslau 

On August 14, 1S39, the (ierrnan astronomer 
Boguslawsld wrote an account of hi> observations 
at Bre-lau of the August meteor-, popularly known 
as “the tears of St. Lawrence" ; the account beinLf 
published in the Prussian State Gazette. “The sky," 
he said, “has been ai^ain particularly propitious for 
observing another fall of ^tara. On "many days and 
nights preceding the 10th the heavens have been so 
covered that we could not observe when the uncom¬ 
monly frequent fall of <tar< commenced. On Aug. 
10, however, our hope< of seeing the phenomena 
increased owing to the clearness of the weather. . . . 
It was not, however, sufficient to count the numbers 
that fell; it was desirable also to measure the time 
of their appearance, and of the continuance of their 
fall, according to Franzmann's instrument, which 
beats thirds of seconds, and moreover to ascertain 
their relative height and apparent course in the 
heavens and all these observations could commence 
only at 26 minutes past ft when all the observers, 
15 in number, were assembled, occupying six windows 
of the observatory. Four gentlemen took care to 
observe and register the times of each appearance, 
according to two clocks. Till 14 minutes past 3, 
when dawn put a stop to the observations, they 
noticed 1008 falling stars, not including number- 
which must have been overlooked because the 
numbers of observers was insufficient”. Other 
meteors were seen on August 11 and 12 and "there¬ 
fore,” wrote Boguslawski. "the annual periodical 
return of an uncommon fall of stars towards the 
10th of August is once more confirmed". 

Steam Applied to Land Drainage 

On August 17, 1839, the Mechanic and Chemist 
said: “This drainage of land by steam power has 
been extensively adopted in the fens of Lincolnshire, 
C amb ridgeshire, and Bedfordshire and with immense 
advantage. An engine of forty horse power, and 
scoop wheel for draining, and requisite buildings, 
costs about £4,000, and is capable of draining about 
4,000 acres of land. In many places in the fens, 
land has been purchased at from £10 to £12 per 
acre, which has been so improved by drainage as 
to be worth £60 or £70 per acre”. One of the largest 
districts drained was Deeping Fen near Spalding 
containing 25,000 acres, where there were pumping 
engines of 80 horse-power and 60 horse-power. 
Littleport Fen, near Ely of about 28,000 was drained 
by two engines whereas formerly there were 75 wind- 
driven pumps. Soham Mere, near Cambridge, 
forming a lake of 1,600 acres was drained by a 40 
horse-power engine. 


UNIVERSITY EVENTS 

Cambridge. —J. C. Colbeck has been elected John 
Lucas Walker student. 

A. F. Huxley, of Trinity College, has been elected 
to the Michael"Foster studentship in physiology. 

Dr. K. C. Dixon, of King’s College, has been 
awarded the E. G. Feamsides scholarship. 

Oxford. —Dr. L. A. Woodward, L i ncoln College* 
has been appointed fellow and tutor of Jesus College 
in chemistry in succession to the late H. J. George. 
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APPOINTMENTS VACANT 

Applications are invited for the following appointments, on or 
before the dates mentioned; 

Head op the Chemistry Department and a Lecturer rsr 
Elbctbical Engineering at the Burnley Municipal College—The 
Birector of Education, Education Offices, Burnley (August 15). 

Graduate Lecturer in Mechanical Engineering at the Coventry 
Technical College—The Birector of Education, Council House, Coventry 
(August 16). 

Laboratory Assistant (Male)—The Commandant, Experimental 

Station* Porton, near Salisbury (August 18). __ 

•ff-gAT* or the Department op Electrical engineering at the 
Liverpool Technical College—The Director of Education, 14 Sir 
Thomas Street, Liverpool 1 (August 23). 

Professor op Veterinary Surgery, Obstetrics and Animal 
Husbandry at the Veterinary College, Ballsbridge, Dublin—The 
Secretary, Civil Service Commission, 45 Upper O’Connell Street, 
Dublin (August 23) 

Part-Time Demonbtrator in Botany —The Secretary, Kings 
College, Strand, W.C.2 (August 26). 

Lecturer in Civil Engineering at the Brighton Technical College 
—The Education Officer, 54 Old Steine, Brighton (August 26). 

University Lecturer in Physics— The Secretary of the Appoint¬ 
ments Committee of the Faculty of Physics and Chemistry, Cavendish 
Laboratory, Cambridge (August 31). 

Research Assistant in the Department of Coal Gas and Fuel 
Industries with Metallurgy—The Registrar, University, Leeds 2 
(September 1). 

Instructress in Bubal Domestic Science at the East Anglian 
Institute of Agriculture, Chelmsford—The Clerk of the County Council, 
County Han, Chelmsford (September 1). 

JLB6RARCH OFFICER in the Pathological Division of the Tea Research 
Institute of Ceylon—The Secretary, Ceylon Association in London, 
11 Idol Lane, E.C.8 (September 9) 

Professor of Electrical Engineering in the University of Cape 
Town—The Secretary. Office of the High Commissioner for the Union 
of South Africa, South Africa House, Trafalgar Square, W.C.2 (Sep¬ 
tember 15). 

Lecturer in the Physiological Department—The Secretary, Uni¬ 
versity, Birmingham * i(September 16). 

BaCTBRIOLOGIST'—T he Secretary, Boyal College of Physicians. 
Edinburgh 2 (September 20L 

Temporary Lecturer in experimental Zoology—T he Registrar, 
University, Liver pool (Sep tember 20). ^ 

Professor of Chbjostrt —The Registrar, Dacca University, P.O. 
Rm>m , Dacca, Bengal, India (September 30). 

Official Guide-Lecturer^— The Director, British Museum, W.C.i 


_r Assistant is Physiology— The Secretary, University, 

Aberdeen (October 1L 

Assistant Crra Bngihrbrs (temporary)—The Civil Englneer-in- 
Chfcf, Admiralty, Whitehall, S.W.l (marked "A, C. B. August'). 

TEACHER OF electrical KSGINKKRING—The Principal, Technical 
Cotte&N 'Wolverton, Buries. 

Director of Bbsearch—T he Secretary, Gas Research Board, 
Q*a Industry Howe, 1 Grcwvenoi Place, S.W.l, 

Research Scholarships tenable in the Department of Coal Tar 
Cokwr Chemistry —The Principal, Technical College, Huddersfield. 

AaSKUrt Kngihehr for the Sudan Government Hallways—The 
OottiroBer, Sudan Government London Office, Wellington Home, 
Bwcktaghaua Gate, S.W.1 (marked •Engineer’). 


REPORTS AND OTHER 
PUBLICATIONS 

M m t t i m tto mcmOig Book* Svppigmenty 

Great Britain and Ireland 

Report to the City 

CiE H Ett, tM^Aprfi 1988 to Slat Man*. im Pp. § 0 . (Leicester: 
IMrftiT l&fftry.) r S77 

^ S f nctaJ ^S i ^ S 0 **! Parks (England). Report 
h ttt. jl g n flhm : H . M . Stationery Office.) flrf. net. [277 
JlJLRJb Mjrtiy: a mriaedand amphfled Description of the 
CNg A rt* aa it affects Owners and Occupiers of Industrial 

towd from the Lord Privy Seal’s 
0*®e.) Pp-16* (London: A.RJP. Department.) Free. [287 
^ Foreata y Commtom. NinetrfnthAnnual Report of the Foreeby 
OpTOriariowref«the Year ending September 30th, 1938. Pp. 61 . 

(London: HAL Stationery Office.) la.net. [287 

City of Leicester Museum and Art Gallery. Thirty-fifth Benort to 

Pp - X+402 - (L<mi0n: OombnsHonAppliance 

Tuberculofcfe and Social Conditions in England: with Special 
teftremr to Young Adults <a Statistical Stud^TBy Dr. P. DuSw 
Wright. Pp vii+ltg. [London : 3S^dcS 
for riie Prevention of Tuberculosis.) Sr. [317 



Amgueddfa Genedlaethol Cymru: National Museum of Wales 
Two Bronzo Age Cairns in South Wales Simondston and Pond 
Cairns, Coity Higher Parish, Bridgend. By Sir Cyril Fox, with 
Appendices by L. F. Cowley, H. A. Hyde, Prof. John Peroival and 
Dr. F. J. North. Pp. 125-180 -(-plates 39-66. (Cardiff: National 
Museum of Wales.) 2r. 6 d. [28 

Experimental and Research Station, Nuibery and Market Garden 

Industries’ Development Society, Ltd. Twenty-fourth AnnualReport, 

1938. Pp. 108. (Oheshunt: Nursery and Market Garden Industries’ 
Development Society, Ltd.) [38 

East African Agricultural Research Station, Amani. Annual Report, 
1938. (Colonial No. 167.) Pp. 56. (London: H M. Stationery Office.} 

Is. net. [38 

Other Countries 

Heddelanden frfin Statens SkogsfOrsbksanstalt. Hdffce 31, 1938-39. 
Pp. iv+401. (Experimentalf&ltet: Statons Skogsforsoksanstalt.) [287 
Memoirs of the Faculty of Science and Agriculture, Tailioku Imperial 
University. VoL 21, No. 9 (Mathematics No. 37): Beitrage zur 
Geometrie der Kreise nnd Kugeln (30). Von S'zi Matumura. Pp. 
319-384. Vol. 26, No. 1 (Mathematics No. 38): Beitnige znr Geo¬ 
metrie der Kreise und Kugeln (31). Von Sflzi Matumura. Pp. 68. 
Vol. 26, No. 2 (Mathematics No. 39): Uber Flkchen und Kurven (21). 
Von Sfizi Matumura. Pp. 59-88. (Taihoku: Tailioku Imperial Uni¬ 
versity.) [317 

Transactions of the National Institute of Sciences of India. VoL 2, 
No. 1: Amplification of the Theory of Multi-Phased Gastrulatlon 
among Insects, and Its Applicability to some other Arthropods. By 
Dr. Mithan Lai RoonwalL Pp. 37. (Calcutta : National Institute of 
Sciences.) 4 rupees. [317 

Report of the Kodaikanal Observatory for the Year 1938. Pp. 4. 
(Delhi: Manager of Publications.) 2 annas; 3d. [317 

Cornell University: Agricultural Experiment Station. Bulletin 

715: Economic Studies of Vegetable Farming In New York. 6 : Pro¬ 
duction and Marketing of Celery, 1936. By J. N. Efforson Pp. 62. 
Memoir 220: Joint Correlation applied to the Quality and Price of 
McIntosh Apples. By John R. Raeburn. Pp. 44. Memoir 221. 
Leguminous Plants ana their Associated Organisms. By J. K. Wilson. 
Pp. 48+10 plates. Memoir 222: The Effect of Sulfur Fungicides 
on the Photosynthesis and Respiration of Apple Leaves. By R. A. 
Hyre. Pp. 40. Memoir 223 : The Effect of Temperature and Relative 
Humidity on the Powdery Mildew of Roses. By Karla Langrte. 
Pp. 43. Memoir 224: Studies on Narcissus Mosaic. By Frank A. 
Haasis. Pp. 22+2 plates. (Ithaca, N.Y.: Cornell University Agricul¬ 
tural Experiment Station.) [317 

Hand-Book of Common Water and Marsh Plants of India and 
Burma, 1936. By K. Biswas and C. 0. Calder. (Health Bulletin No 
24: Malaria Bureau No. 11.) Pp. xiii+140+38 plates. (Delhi: 
Manager of Publications.) 2.12 rupees; 6 s. [18 

Publications of the Observatory of the University of Micliipan. 
VoL 7, No. 8: SpectrograpMc Observations of Pld Persei. By Oscar 
Lee Dusthefaner. Pp. 171-190. Vol. 7, No. 9: A Review of Lake 
A ngelos Prominence Observations. By Robert R. McNath and Harold 
E. Sawyer. Pp. 191-208+5 plates. (Ann Arbor, Mich.: Univcrbltv 
of Michigan.) [18 

Instltut International d*Agriculture. Biblloth$qne agricoles dans 
le monde et Bibfiothfcque specialises dans les sulets se rapportant a 
l’agriculture. Pp. xxiv+311. (Roma: Institut International d’Agri¬ 
culture.) 25 lire. [18 

U.S. Department of Agriculture. Leaflet No. 183: Cankerworms. 
By T. H. JoneB, Pp. 8. (Washington, D.0.: Government Printing 
Office. 5 cents. [28 

National Geographic Society. Contributed Technical Papers, Solar 
Eclipse Series, No. 1: National Geographic Society—u.S. Navy 
Solar Eclipse Expedition of 1937 to Canton Island. Pp. 394. (Wash¬ 
ington, D.C.: National Geographic Society.) [28 

U.S, Department of the Interior: Geological Survey. Bulletin \ 
897-D : Nickel Content of an Alaskan Basic Rock. By John C. Reed. \ 
(Mineral Resources of Alaska, 1936.) Pp. 11+263-268. Scents. Bulletin i£ 
909-C; Geophysical Abstracts 94, July-September 1938. Compiled a 
by W. Ayvazoglou. Pp. U+105-150. 10 cents. Professional Paper"' 
191: A Monograph of the Foraminifferal Family Nonionidae. Bv 

Joseph A. Cushman. Pp. 11+100+20 plates. 30 cents. Professional 
Paper 193-B: Notes on Fossils from the Eocene of the Gulf Province 
By Julia Gardner. (Shorter Contributions to General Geology, 1938-39.) 
Pp. ff+17-44 + plates 6-8. 10 cents. Professional Paper 193-0: Some 
Lunguloid Shells from the Late Devonian and Early Carboniferous 
Rocks of Pennsylvania and Ohio. By George H. Girty. (Shorter Con¬ 
tributions to General Geology, 1938-39.) Pp. li+47-67+plate 9. 10 
cents. (Washington, D.C.: Government Printing Office.) 


[48 


Catalogues, etc* 


Natural History. New Acquisitions, List No. 3. Pp. 8. (Den Haag: 
Antiqnariaat Junk.) 

Catalogue ofNew Books on Chemistry, Pure and Applied. Pp. 50. i 
(London: H. K. Lewis and Co., Ltd.) A 

Philips Technical Review. Vol. 4, No. 6, June. Pp. 153-180. 
(London and Eindhoven: Philips Lamps, Ltd.) 


Die Askania-Warte. Nr. 18, Juli-August. Pp. 78-100. 
Friedenan: Askanla-Werke A.G.) 


(Berlin- 


Tb® Clinical Application of Oestroform and Progestin B.DJT. in 
conditions associated with Menstruation and Pregnancy, j Vol. 1. 

No. 4. Pp. 12. Thyxogan. Pp. 2. (London: British Drug Houses, 
Ltd.) 

SeS^Ltd.) 6 ^ ^ hDate ’ 32. (Salisbury: Dunns Farm ^ 



Editorial & Publishing Offices i 

Macmillan & Co., Ltd. 

St. Martin's Street 
London, W.C .2 

i .•/ >; 

Telegraphic Address: 
Phusis, Lesquare, London 

Telephone Number: 
Whitehall 8831 

Vol. 144 SATURDAY, AUGUST ig, 1939 No. 3642 J 


SCIENCE AND MORAL REARMAMENT 


S INCE the international crisis of last September 
public attention has been directed time and 
again in letters to the Press and in other ways to 
the need for rearmament in the moral sphere. The 
movement and the interest in it have undoubtedly 
sprung from a feeling that a critical point has been 
reached in the history of our civilization, and that 
there is danger of disaster unless certain changes 
in the psychology of nations can be brought about. 

The movement was by no means confined to 
Great Britain. Early in June this year a National 
Meeting for Moral Rearmament was held in 
Washington to which addresses were sent, not only 
by prominent American citizens, but also by mem¬ 
bers of the House of Lords and of the House of 
Commons, by British Labour leaders, from 
Northern Ireland, from Scotland, and from a 
number of European countries including Switzer¬ 
land, Holland, Norway, as well as from a number 
of political and cultural leaders in the Balkans. 
?0n this occasion the message from ex-President 
Hoover was particularly urgent. “The world has 
come out of confusion before/’ he wrote, “because 
some men and women stood solid. . . . They 
stood firm because they individually held to 
certain principles of life, of morals, and spiritual 
values. These are the simple concepts of 
truth, justice, tolerance, mercy, and respect for 
the dignity of the common man.” The message 
from Mr. Cordell Hull, the Secretary of State, 
struck the same note of urgency: “Here in the 
post-war period there has been a general lowering 
of standards of conduct—moral, political, social, 
and economic. International morality has seldom 
been at a lower ebb. The time is ripe and the need 
is urgent for a renewal and restoration of the 
former high standard of conduct of both indi¬ 
viduals and governments.” 


A month later, a World Assembly for Moral Re¬ 
armament in the Hollywood Bowl, California, wa* 
attended by 30,000 people, and it is estimated that 
10,000 were turned away. Twenty-five nation* 
sent representatives, and there was a joint meeting 
for Chinese and Japanese. Once more a remark¬ 
able series of addresses was sent. A manifesto 
signed by 60,000 British citizens, and message* 
from artists, labour leaders, educationists, and 
men of science were among those received. A 
message signed by seventeen distinguished British 
men of science rans as follows: 

“All who are engaged in the increase of Natural 
Science are necessarily interested in Moral Re¬ 
armament. The effect of the new knowledge 
which is gained by the study of Nature depends 
upon the spirit in which it is received and used. 
Men of good will can make a glorious blessing of 
it, if they act with wisdom and skill; but ill will 
and folly can draw from it a curse. Most earnestly, 
therefore, do we pray as scientists for the success 
of your coming conference ” 

This manifesto is to be warmly welcomed as 
evidence that men of science are alive to the 
supreme importance of moral issues. We have in 
these columns frequently directed attention to 
the lag which exists between the progress of scienti¬ 
fic investigation and the ethical advance of man¬ 
kind, Scientific advance has been more rapid than 
ethical; indeed there is, as Mr. Cordell Hull said, 
evidence of actual ethical decline. It is on this 
account encouraging to note that men of science 
axe not disposed to ignore ethical problems on the 
specious ground that these lie outside their province. 
The ethical advance of mankind badly needs speed¬ 
ing up, and men of science axe evidently prepared to 
take their part in applying the necessary stimulus. 

We hear much of the increasing specialism of 
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modem scientific study; yet men of science are 
citizens and human beings as well as specialists, 
and as such it is incumbent upon them to seek 
to put an end to the present confusion. Their 
duty in this respect is all the clearer on account 
of the general respect in which their pronounce¬ 
ments are held. No other class of intellectual guide 
enjoys the same public confidence; neither 
journalists, bishops, literary men, educationists, 
nor professional philosophers have the ear of the 
people to the same extent. Furthermore, men of 
science are only too well aware that the future 
development of science is inextricably bound up 
with the survival of certain moral standards and 
values, such as disinterested love of truth, tolera¬ 
tion for new opinions, and so on. If scientific 
researches are ever subordinated to utilitarian or 
propagandist ends, the fate of science will be 
sealed, for in the cultural sphere segregation is 
impossible. 

It may be that the public is entitled to look to 
the men of science for something even more 
fondamental than ethical guidance. Mr. Hoover’s 
message spoke of salvation coming from those who 
“Individually hold to certain principles of life, of 
morals, and spiritual values”. likewise a message 
from British educationists to the World Assembly 
stressed the need to equip people with “simple 
and absolute moral standards”. But principles and 
standards logically rest upon convictions; they 
fit into a framework of ideas which form an organic 
whole. But the trouble now is that this frame¬ 
work has been loosened and some parts of it are 
missing. Is it possible for men of science to 
tighten up and repair this framework, or if that 
is no longer possible, to provide us with a new 
oaae ! Men of science were in no small degree 
responsible for weakening the traditional frame¬ 
work ; can they not now turn from a destructive 
to a creative role ! It would be a thousand pities 
if their ever-increasing specialism caused men of 
science to eschew fondamental problems altogether, 
and to become mere “intelligences withinhigh walls”. 

Lately, we have received from Prof. T. D. A. 
Cockerell, of the University of Colorado, a com¬ 
munication which shows that the mind of at least 
one man of science is trying to think out some of 
the implications of new knowledge. “It comes to 
this, M he writes, “mankind has evolved, with all 
his wonderful powers, and with his emerging sense 
of right and wrong, and of the value of personality. 
Especially does it seem incredible to us that the 
attributes of the human mind should be uniquely 


the property of a little organic slime on an, 
infinitesimally small fragment of the matter in 1 
the universe. Hence we postulate a greater mind, 
and wonder about it, as a couple of cells in the 
body might (were they suitably endowed) wonder 
whether they were part of something greater, 
without being able to reach a decision that was 
capable of demonstration. I cannot bring myself 
to believe that the human mind is a purely 
ephemeral and essentially quite unimportant 
phenomenon in a vast inanimate universe.”* 

Thoughts such as these must have occurred 
to many scientific workers in their speculative 
moments, and it would be a pity if all such ideas 
were dismissed as idle and irrelevant to the work 
in hand. There is no good reason why men of 
science should place themselves under a self- 
denying ordinance whereby all philosophical specu¬ 
lation is taboo. Now that academic metaphysics 
has become as technical a subject as the higher 
mathematics, the public have need of a philosophy 
which conveys some meaning to their minds. 
There is no call for men of science to dogmatize 
in the philosophic sphere ; which they are not 
likely to do, being chary of dogmatism in their 
own. All that the public requires of them is some 
measure of guidance as to the nature of the universe 
of which we form a part. 

In one respect, as Prof. Levy has pointed out, 
the man of science has the advantage of the 
philosopher. Whereas the latter only professes 
to tell us what the world means, the former tells 
us what can be done with it. His outlook is there¬ 
fore practical; and on this account it may 
actually prove that his philosophical speculations, 
however unacademic, are nearer the mark than, 
those of his metaphysical colleague. There is muchk 
to be said for the view that the human intellect is sJ 
tool devised for dealing with our material environ¬ 
ment, and is most reliable when it is thus engaged. 
Divorced from action on the environment, the 
human intellect turns in on itself and fimctions 
as uselessly as a squirrel in a cage, or as the engine 
of a car before the clutch has been let in. 

At the present time there is too much defeatism 
about with regard to science. Its potentialities 
have become so great that people are afraid of it. \ 
Such defeatism would have small chance of spread-^ 
mg if men of science would take the public into 
their confidence, and tell them what science can 
do for men of good will. Those who understand 
science best know that what we are suffering from 
is not too muoh of it but too little. * 
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THE STUDY OF BRITISH VEGETATION 


The British Islands and their Vegetation 
By A. G. Tansley. Pp. xxxviii-b 930 -f 162 plates. 
(Cambridge : At the University Press, 1939.) 4os. 
net. 

HE subject of plant ecology, like the science 
of which it forms a part, began as a purely 
^descriptive study concerned with the natural or 
semi-natural aggregates of diverse species that 
constitute plant communities, instead of with the 
conceptual aggregates of similar individuals that 
are the concern of the taxonomist. Moreover, in 
its inception the Btudy of plant communities was 
mainly floristic. The pioneers in Great Britain 
were the brothers Robert and W. G. Smith and 
it was at the latter’s house in 1904 that the Central 
Committee for the Survey and Study of British 
Vegetation had its inception. This gave place to 
the British Vegetation Committee and this in 
turn, nine years later, was replaced by the British 
Ecological Sooiety with the Journal of Ecology as 
its official publication. 

No one has done more to promote the study of 
phytogeography in Great Britain than the author 
of the work under review. As editor of the Journal 


The floristic aspect is still prominent, and extensive 
lists of species are furnished: but the structure of 
the communities and their successional relations 
receive much fuller treatment. It is perhaps 
inevitable that the present work is neither small 
nor inexpensive. 

As the author himself emphasizes, the work is 
largely a compilation of abstracts from, the pub¬ 
lished literature and as a consequence there are 
certain gaps which one would like to have seen 
filled. The interesting vegetation of the limestone 
pavements, for example, has similar meagre treat¬ 
ment as twenty-eight years ago. We regret, too, 
the omission of the vegetation of arable land and 
disturbed soil, especially as there is available a 
not inconsiderable, though admittedly rather 
scattered, literature on the topic. For, despite 
their semi-artificial character, such have an im¬ 
portant bearing on the early stages of succession. 

The first section of the hook treats of the environ¬ 
mental complex, the physical features, geology, 
climate, soil and biotic conditions. The chapter 
on soil is somewhat academic and might with 
advantage have been more directly related to the 



of Ecology for more than two decades, Prof. Tansley 
did more than any other single person to organize 
and stimulate interest in descriptive ecology, and 
the bulky volume before us is a fitting culmination 
to the author’s work in this field. 


structure of soils as they occur in Great Britain. 
The attempt to place British soils into systems of 
classification devised for regions of more differen¬ 
tiated climates is not without its dangers for, as 
has been emphasized by Glinka, the soils of Britain 


The British Vegetation Committee consisted of 
a small group of enthusiasts which, besides W. G. 
Smith, included C. E. Moss, E. W. Oliver, A. G. 
Tansley and T. W. Woodhead. In 1911 Tansley 
i organized an excursion in Great Britain for the 
^benefit of foreign men of science, and with the 
v help of other members of the Committee prepared 
*the handbook entitled “Types of British Vegeta¬ 
tion”. The book was definitely static in its method 
of presentation, although E. W. Oliver’s investi¬ 
gations on maritime habitats had already given 
an impetus to the dynamic approach to the study 
of vegetation. 

“Types of British Vegetation”, which Tansley 
edited, at once achieved popularity. It was the 
only publication then available on the subject, it 
was well illustrated, handy in size and very low 
* in price. Unfortunately the edition was quite 
small and the book soon became a second-hand 
rarity. Now, after the lapse of more than a quarter 
of a century, Prof. Tansley has provided us with 
another work, also essentially descriptive in 
. character, but the scope of which has been greatly 
extended beyond that of the volume it replaces. 


can be regarded as aclimatic and, as Sir John 
Bussell has pointed out, cannot readly be fitted 
into existing schemes of classification. The 
section on prehistory is a useful summary of the 
data furnished mainly by the study of sub-fossil 
remains, especially of pollen distribution. 

Part 3 treats of the nature and classification of 
vegetation types, whilst Parts 4-9, representing 
nearly three-quarters of the entire work, are 
devoted to the detailed description of the various 
categories of plant community. The method 
adopted is an approach to the type system, sum¬ 
maries being furnished of the published accounts 
of particular examples. Partly owing to the 
nature of the areas which have been investigated, 
the picture presented is sometimes a rather partial 
one. T his is very noticeable in the account of the 
vegetation of ponds and is sufficiently emphasized 
by the entire absence, from among the species 
cited in this connexion, of such characteristic plants 
as Alopecurus genicvlatus and Bidens cornua, or of 
any mention of the Juncetum dominated by Juncus 
inflexus, so characteristic of the margins of ponds 
in the staffer and more basio soils. 
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The vork as a vhole. which is profusely illus- purely descriptive phase of the study of British 
trated with half-tone reproductions, many of vegetation. Future progress lies rat er in e 
which are of great merit and technical excellence, direction of causal ecology, of the study ot t e 
is not merely a valuable survey and a monument biological relations of species, and in the app ’cation 
of what has been accomplished during the past of the principles of physiology and the factors of 
thirty years, much of it under the stimulus of competition to the elucidation of the problems ox 
Tansley's initiative, but also an indication of the plant and animal life under natural and semi¬ 
gaps that still require to be filled. Whilst there still natural conditions. But, with the advent of such 
remains much work that can be carried out in knowledge, many segregations and doubtless new 
descriptive plant ecology in Great Britain, it is syntheses of communities will become necessary 
probably true to say that such studies, though before we can attain to a classification of vegetation 
they may reveal new manifestations, are unlikely types that will adumbrate both the great diversity 
to yield new principles, and in this sense the work of organization and the similitude of environmental 
before us may be said to mark the closing of the factors. E. J. Salisbury. 


KEPLER'S APPROACH TO OPTICS 

Johannes Kepler Gesammelte Werke form. The study was thus kept alive until the 

Herausgegeben im Auffcrag der Deutschen Forsch- Arabian astronomer known as Alhazen (d. 1038) 
imgsgemeinschaft und der Bayerischen Akademie wrote a text-book on it. It was not until the 
der Wissensehafben. Unter der Leitung von thirteenth century that interest in optics re- 
Walther von Dyck und Max Caspar. Band 2 : appeared in Europe. A text-book, “Perspective”, 
Astronomic Pars Optica. Herausgegeben von based very closely on the work of Alhazen, was 
Franz Hammer. Pp. 466. (Munchen : C. H. Beck, then written by a Pole (or Thuringian), Witelo 
1939.) 9 gold marks. (the Vitellio of Kepler). A slighter but similar 

the appearance of the second volume of work > a “Perspectiva”, was also written in the 
VV the new edition of Kepler’s works the first same <*ntury by John Peckham who became 
three volumes axe now available, the third con- Archbishop of Canterbury (re erro o y ep er 

taining the “Astronomia Nova” having been issued imder the name *»“““)• :t was thoso book ® 
first in order of date. It is curious that the three whioh we P ,rinted tke sixteenth century, and 
aheady exhibit the complex personality of Kepler that of Witel ° was raa £ sou f ce Kc ‘P k ‘^ 8 
in a violently contrasted way. In the first, the knowledge 0 f the subject. He refers also to the 
mystic element is predominant, and that is hard work of della Porta, but the earlier and more 
to reconcile with a truly scientific spirit. The important work of Maurolycus in Italy was not 
second reveals the impatience of a sanguine accessible to him. 

temperament, which is not easily compatible with The present editor is very careful to insist on 
a philosophic outlook. The third, equally the these limitations to the knowledge' inherited by \ 
product of those active years which followed the Kepler from his predecessors. They may be^ 
death of Tycho Brahe, reflects an assured serenity, accepted. But it does not follow that the know- 
when insight and resource never fail and every lodge of optics, practically that of the year 1000, 
difficulty is met and overcome with untiring equally ciroumscribed in the world at large, 

industry. No voluminous writer can be expected Apart from the Italian school, the craftsmanship 
to produce a succession of masterpieces of the of the Dutch lensmakers may be recalled for two 
highest order, but in the inequality of his work it reasons. By universal tradition it was from 
would be hard to find a parallel to Kepler, Holland that Galileo derived the suggestion for 

The first words of the lengthy title are “Ad his telescope. It is also scaroely necessary to look 
Viteflionem Paralipomena”, and they cover the further for the inspiration whioh in turn guided 
contents of the first part of the book now re- Snell, Descartes and Huygens in optical research, 
printed. The sources of Kepler 3 s knowledge of But in England also, the study of optics had 
optics may be briefly indicated. The most impor- not been altogether neglected. Already in the 
tant contributions to the subject by the ancient thirteenth century Roger Bacon had done work of 
world were contained in works attributed to a very different order from the compilations made 
Euclid and Ptolemy. These, sharing the common by bis contemporaries. That work was trans¬ 
fate of such books, were lost to Europe in the mitted in manuscript form to Leonard and Thomas 
following age, but were preserved in an Arabic Digges and John Dee in the sixteenth century. 
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These men formed a group working independently 
jpf any Continental tradition, and yet not isolated, 
since they were known to Tycho Brahe, as Harriot 
a few years later was known to Kepler. Thus 
research in optics had been kept alive to such an 
extent that Harriot was able to supply himself 
and his friends with telescopes ; but it remains true 
that the progress made had taken a practical shape 
and the results had not been published in the 
printed form. In consequence, some things which 
Kepler claimed as new were not so original as he 
^supposed. 

The book follows a most comprehensive plan. 
It includes geometrical optics, physiological optics, 
and in the second section deals with a variety of 
astronomical matters such as eclipses and problems 
of parallax which would now be considered alien 
to the main subject. In the circumstances of the 
time, there was plainly an opening for a new work 
on geometrical optics, and the needs of astronomy 
prompted a careful consideration of the subject, 
more particularly for the investigation of astrono¬ 
mical refraction. With these motives and with a 
certain amount of material in hand, Kepler 
started on his task early in 1603. He seems to 
have worked to a self-imposed time-table. The 
work was to be finished by the end of the year 
and to be published in the following spring. It 
did appear in the following autumn, and in view 
of modern conditions, there seems little reason for 
complaint on the score of delay in the production 
of a large volume. 

The project may have been justifiably optimistic 
or foolishly arrogant, according to the point of 
view. In any event, the difficulties of the task 
became more and more apparent, and as they 
grew Kepler became more impatient. This is 
shown in his correspondence and it is abundantly 
clear from internal evidence. Ideas are started 
and carried to no logical conclusion. Passages 
^ which Bhould have been re-written were merely 
^amended in a hasty way. But Kepler persisted 
and the book was finished within the year. He 
- knew the eager and uncritical public for whom he 
catered. But his own interest in the subject was 
probably waning. 

For this, two reasons may be readily conjectured. 
The first one and the more important excuse for 
his impatience was the urgent call of that other 
work which was the true mission of his life. Hence 
the adherence to a time limit. Hut he must also 
* have become aware that the conditions were 
unpropitious for the production of a ‘ ‘Markstein 
zweiter [or any other] Qrdnung’’, What the science 
of optics at that time plainly needed was a founda¬ 
tion in accurate experiment. This was entirely 
lacking. Now Kepler was himself no experimental 
physicist, and he had no source from which he 


could drav v hat v nec^s>ary The experimental 
data at his command were incredibly alight, and 
he mu 5 ?! have become conscious of the fact. 

This applies in particular to the capital problem 
of the time, the determination of the law of 
refraction. Kepler's formula is 

a — p — Is x sec 3 . 

where a is the angle of incidence, p the angle of 
refraction. With (1 — &)- 1 — n, this gives results 
similar to the lav 

sin <x = n sin 3 

for the smaller refractions. The constant k for 
air-water is based on the assumed values a = 80 \ 
p = 50° (more than 2° in error). As the formula 
is really empirical, being founded on the flimsiest 
physical argument, it seems strange that a form 
so inconvenient for the derivation of 3 from x 
should have been adopted. The relation also 
seems inconsistent with the most obvious principle 
of optics, the reversibility of the ray. 

Passing on to the problem of astronomical 
refraction, Kepler was in a position of complete 
ignorance as to the nature of the atmosphere. He 
assumed that it was homogeneous and ultimately 
fixed its height at about 4 km. Tycho Brahe had 
left three separate tables of refraction for the sun, 
moon and stars, and Kepler found it impossible 
to represent the solar table in spite of repeated 
trials. He therefore resorted to the original observa¬ 
tions of Tycho and found material which removed 
the difficulty. Thus he succeeded in constructing 
a table of refractions which has been found 
superior to those of Tycho. But the advance must 
be regarded as belonging to astronomy rather than 
to optics. 

The present editor’s analysis and notes are of 
great value. If a rather lower estimate has been 
placed here on the intrinsic importance of Kepler’s 
book, it is in the belief that the time was not ripe 
for the production of a major work. It was the 
threshold of a period of great advances in optics, 
but for the moment the knowledge which could 
only come from experiment was lacking. When 
Harriot supplied a list of angles of refraction 
with angle of incidence SO"' for no less than fourteen 
media, with the corresponding specific gravities, 
and pointed out that there was no direct relation 
between refractivities and densities, quite charac¬ 
teristically Kepler argued against the evi¬ 
dence. He might have learnt more about optics 
from Harriot, as he might have learnt something 
about the sidereal universe from Digges, and 
Wallis was not far wrong in his general thesis 
that early English science had not met with due 
recognition on the Continent. 

H. C. Bltt mmeb . 
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( 1 ) Early Medieval Medicine 
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By Prof. Loren C. MacKinney. (Publications of 
the Institute of the History of Medicine, the Johns 
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By Thomas Thacher. Facsimile Reproductions of 
the three known editions, with an Introductory 
Note by Dr. Henry R. Viets. (Publications of the 
Institute of the History of Medicine, the Johns 
Hopkins University. Fourth Series : Bibliotheca 
Medica Americana, Vol. 1.) Pp. liv+16. (Balti¬ 
more, Md.: Johns Hopkins Press ; London : 
Oxford University Press, 1937.) 7a. net. 

(4) A Discourse upon the Institution of 
Medical Schools in America 

By John Morgan. Reprinted from the first edition, 
Philadelphia, 1765. With an Introduction by 
Abraham Flexner. (Publications of the Institute 
of the History of Medicine, the Johns Hopkins 
University. Fourth Series: Bibliotheca Medica 
Americana, Vol, 2.) Pp. vi+vii+xxviii+63. 
(Baltimore, Md. : Johns Hopkins Press ; London ; 
Oxford University Press, 1937.) 9s. net. 

(5) Adaptation in Pathological Processes 

By Dr. William H. Welch. Reprinted from Trans¬ 
actions of the Congress of American Physicians 
and Surgeons, 1897, Vol. 4, pp. 284-310. With 
an Introduction by Dr. Simon Flexner. (Publica¬ 
tions of the Institute of the History of Medicine, 
the Johns Hopkins University. Fourth Series : 
Bibliotheca Medica Americana, Vol. 3 .) Pp. 
xi+58. (Baltimore, Md.; Johns Hopkins Press ; 
London : Oxford University Press, 1937.) 7 a. net. 

( 1 ) TN his work on early medieval medicine Prof. 

-*■ 0. MacKinney, who occupies the chair of 
medieval medicine in the University of North 


Carolina, gives a richly documented account of 
medicine in that portion of the Middle Ages extend¬ 
ing from the sixth to the eleventh century. During 
that period two distinct types of medicine were 
prevalent, namely, the supernatural, which in¬ 
cluded reliance on Christian saints and their relics, 
Christian-Pagan charms and magical incantations, * 
and h uman medicine, which consisted chiefly of 
empirical methods of healing mainly by drugs, 
surgery and diet. Of the three lectures contained 
in the hook the first deals with the changing 
modem conceptions of the Middle Ages formerly 
regarded as stagnant and unproductive but now 
looked upon as an era of vigorous activity. 

In the second lecture, in which Prof. MacKinney 
discusses medicine in Merovingian and Carolingian 
France, it is shown that in the Merovingian age 
comprising the three centuries before Charlemagne 
there was a steady advance in France in medical 
practice which was accelerated during the tenth 
and eleventh centuries. Although the outstanding 
methods of medical practice at that time were as 
before blood-letting, diet and herbal potions, the 
clergy became more interested in medical conditions 
and took a muoh more active part in caring 
for the sick. 

In the third chapter, which is devoted to medical 
progress at Chartres in the tenth and eleventh 
centuries, extracts from the works of Gerbert, 
Richer and Fulbert illustrate the separation of 
medical practice from mere hook knowledge. Sixty 
pages of notes and photographs of medical manu¬ 
scripts are appended to the text. 

(2) Dr. Ramon Pardal’s work whioh forms part 
of the series edited by Dr. Imbelloni, who con- \ 
tributes the preface, is divided into four parts f 
devoted respectively to medical ethnology, medi-" < 
cine in ancient Peru and Mexico, stimulating, 
narcotic and hallucinating drugs, of which the chief 
are coca, mat 6 and peyotl, and American drugs 
in modem medicine. In the first part the author 
shows that the medicine of the American Indian 
was of a primitive character, based on magic, 
therapeutical empirioism and the surgery of 
emergencies. The practitioner in those times was 
esteemed rather for his magical power than for 
medical knowledge. It was only among the peoples * 
possessing a relatively superior feudal org aniz ation, 
such as the Incas and Aztecs, that the elements 
of a higher order appeared and the functions of 
priest and doctors were separated. The second 
part deals with the practice of medicine in old 
Peru, with special reference to the operation of 
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trephining and the representations of diseases, 
especially syph i lis, on pottery. The drugs used 
in modern medicine for which we are indebted to 
the natives of South America include the balsams 
of Tolu and Peru, guiacum (once regarded as a 
specific for syphilis and now only employed in 
gout and chronic rheumatism), sarsaparilla (also 
used in former times as an anti-syphilitic drug, but 
now almost confined to quacks who sell it as a 
‘blood-purifier'), cinchona, copaiba, pilocarpine and 
chemopodium. 

A The work will appeal to the anthropologist and 
the ethnologist, as well as to medical practitioners 
and pharmacologists interested in the history of 
the healing art. 

(3) Dr. Thomas Thacher’s “Brief Rule”, of 
which the three editions are published in this little 
volume, represents the earliest medical document 
to be printed in America north of Mexico. It 
consists of a single printed sheet which first ap¬ 
peared in 1677-78 and was reprinted in 1702 and 
1721-22. The author was horn in Somersetshire, 
but migrated with his parents to New England in 
1636 at the age of fifteen years in accordance with 
the practice of many dissenting ministers and their 
families in the early part of the seventeenth 
century. Thacher was brought up to be a clergy¬ 
man like his father, but like many of his con¬ 
temporaries was something of a physician as well 
as a minister, and enjoyed a considerable practice 
at Boston. A severe epidemic of smallpox which 
broke out in that city in 1677 causing 700 deaths 
stimulated Thacher to publish his broadside, 
which is taken almost word for word from the 
second chapter of Sydenham’s “Medical Observa¬ 
tions”. Subsequent outbreaks of smallpox in 
Boston in 1702 and 1721 were the occasion of the 
reprinting of the work. 

(4) In the address which is here printed in 
fa csimile and was delivered in 1765 in the College 
‘ of Philadelphia, where he occupied the chair of 
*£he theory and practice of medicine, being indeed 

the first professor of medicine in the United States, 
Dr. John Morgan, who had received his medical 
education not only in Philadelphia but also in 
London, Edinburgh, Paris and Leyden, gives a 
general survey of the different departments of 
medicine and describes the existing conditions in 
America, the difficulties accompanying the study 
of medicine and the impracticability of making 
any great progress until it had been put on a better 
^footing. The preliminary sciences of anatomy, 
materia medica, botany and chemistry are reviewed 
and their contribution to the cure of diseases 
considered. The necessity of a knowledge of Latin 

and Greek for the physician is then emphasized 
as well as familiarity with the French language, 
while acquaintance with mathematics and natural 


philosophy is regarded as indispensable. As 
regards the contemporary state of medicine in 
A merica in 1765. Dr. Morgan deplores the lack 
of professional teachers to give complete and 
regular courses of lectures in the different branches 
of medicine, in striking contrast with the medical 
schools in Europe which he had visited. He 
suggests, therefore, that a course of clinical practice 
and clinical lectures by physicians of knowledge 
and experience should be established to remedy 
this deficiency, and recommends the foundation 
of a medical library. He himself proposes to give 
a course of lectures on materia medica followed 
by one on the institutes and theory of medicine. 
Next he urges that the activities of physician, 
surgeon and apothecary should not be combined 
in one man, but asserts that “practitioners would 
enjoy much more satisfaction in practice if physic, 
surgery and pharmacy were in different hands”. 
Finally, he dwells on the advantages which 
American students have over those in Europe in 
possessing an ample field for the study of natural 
history. 

(5) Dr. William Welch’s address, which repre¬ 
sents the presidential oration deliveredjbefore the 
Congress of American Physicians and Surgeons in 
1897, is, as Dr. Simon Flexner remarks in the 
introduction, as applicable to the subject to-day 
as it was forty years ago. Dr. Welch maintains 
that pathological adaptations have their founda¬ 
tion in physiological processes or mechanisms. 
Pathological adjustments, however, lack the co¬ 
ordinated fitness characteristic of physiological 
adaptation, as he illustrates by the case of a heart 
hypertrophied in consequence of a vascular lesion 
which does not completely restore the normal 
condition of the circulation. Similarly, a kidney 
hypertrophied in consequence of deficiency in the 
other kidney is more susceptible to disease than 
the normal organ. While adaptation is usually to 
some extent advantageous to the individual, it is 
not necessarily so, as is shown by a scar in the 
brain causing epilepsy. Throughout his address 
Dr. Welch emphasizes the importance of taking 
into consideration not only the facts of human and 
allied physiology bnt also those accumulating in 
the domain of experimental embryology and 
morphology, especially as regards the influence of 
various changes of environment, particularly of 
definite chemical, thermic or mechanical changes 
upon the movement or growth of cells. 

In conclusion, Dr. Welch points out that sys¬ 
tems of treatment based exclusively on the 
theory of the vis medicatrix naturae often rest on 
an insecure foundation, inasmuch as the agencies 
employed by Nature may be either inadequate 
or entirely helpless. 


J. D. RoIaLeston. 
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A STUDY OF HUMAN RELATIONS 


Man the Slave and Master 

By Mark Graubard. Pp. x+366. (London: J. M. 
Bent and Sons, Ltd., 1939.) 10s. id. net. 

r I A 0-DAY, as never before, the man of science 
^ is faced with the problem of the relation of 
science and society. Science is a powerful weapon 
for evil as well as good, and it is the business of 
the man of science to ensure so far as he can that 
his work is not misused. One of the great diffi¬ 
culties of such a task is that few modem men of 
science are well informed outside their own fields 
of work. Still more is the layman ignorant of 
science, especially in that he is seldom acquainted 
with that manner of approach which is often termed 
the 'scientific method’. 

Dr. Graubard has set himself the task of helping 
to remove this difficulty by presenting, in simple 
terms, an analysis of human behaviour and the 
composition of society based on biological know¬ 
ledge. He discusses conditioning, heredity and 
evolution, both biological and social, and he does 
it in a way that should commend the book to men 
of science and laymen alike. He then turns to the 
application of his knowledge to the scientific con¬ 
trol of human affairs, and though at t his stage it 


is inevitable that some disagreement must arise, 
his analysis and proposals can be read with profit 
even by those whose views diverge most. 

It is a pity that the book is marred in places by 
occasional inaccurate and loose statement. In the 
account of Mendel’s work with peas, the round and 
wrinkled characters of the seed are described as 
determined by the mother plant’s constitution, 
whereas they are, in fact, dependent on the geno¬ 
type of the zygote itself. His implications that 
Mendelian inheritance in animals was first ob¬ 
served in rabbits and that departure from Mendel’s 
second law, of independent assortment, was first 
found in Drosophila, show a lack of appreciation 
of Bateson’s work with poultry and sweet peas. 
On p. 190, the author says "Hence they [that is, 
all the races of man] form a species” and on p. 195 
"the Negro, who of all the species of man has tho 
least hair”. Other similar examples could be 
quoted. 

These are, however, minor blemishes and should 
not be allowed to obscure the fact that Dr. Grau¬ 
bard has written a valuable book, at once critical 
and informatory. It should be read by all who are 
interested in the study of human relations 

K. Math mi. 


CONSERVATION OF NATURAL RESOURCES 


Conservation in the United States 

By Prof. A. F. Gustafson, Prof. H. Ries, Prof. 
C. H. Guise and Prof. W. J. Hamilton, Jr. Pp. xi+ 
445, (Ithaca, N.Y.: Comstock Publishing Com¬ 
pany, Inc., 1939.) 3 dollars. 

nPHE conservation and the restoration of its 
^ natural resources are perhaps the most 
important questions that the United States has 
to face. These are here divided into sections 
dealing with the soil, forests, wild life and minerals, 
especially coal and oil. Each is written by an 
expert who has researched with the view of ameli¬ 
orating the present difficulties. Perhaps their most 
interesting feature is the dose connexion, never 
stressed but everywhere made plain, between 
purely scientific investigation and the practical 
problems. This is as it should be, as the work is 
intended to be a text-hook to stimulate students 
who have already had a broad scientific training. 


It everywhere Bets out the historical facts, the 
present position and the possible and desirablt 
remedies so far as the necessities induced by 
increase of population allow. 

While mineral resources may be regarded as 
waning assets merely to be treated with tho greatest 
economy, the soil and water are as necessary to 
man’s existence to-day as in all ages. Passing over 
a section dealing with the topography of the country 
and the consequent production of noil regions 
of varied productivity, these always associated 
with water, there arise questions of soil depletion 
by the loss of plant nutrients and of erosion losses 
due to wind and rain. The white man found ih$ 
eastern part of the country unbroken forest which 
had to be cleared for crops. Organic matter 
disappeared from the soil so that its surface was 
earned away by the rainfall, already half tho top 
Boil being lost by this means over an area estimated 
at 855 m ill ion acres. Another 322 million acres are 
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seriously depleted by wind erosion, so that nearly 
*two-thirds of the country is affected. Remedies 
suggested are in the due employment of green 
manures, crops to be ploughed in to hold the 
water in the soil, and schemes of planting that will 
utilize the rainfall rather than encourage the 
formation of gullies, methods excellently shown 
in a series of photographs. These must be asso¬ 
ciated with considerations of the conservation 
and reafforestation of the woodlands, a problem 
of great complication since a large country is 
^divided into many vegetative regions dependent 
on temperature, wind, rainfall and subsoil, each 
area with its own trees and undergrowth. Forest 
fires must be controlled, while waste in the lumber 
industry has to he avoided. Fortunately the 
questions here have become national, though the 
individual States and even counties are helping, 
appreciating the local effects on rainfall and the 
value of such wooded parks to the psychology of 
their own people. The national forests now 
aggregate 170 million acres, and the aim appears 
to be to double this amount by the planting of 
the high lands but mainly of the abandoned 
farming areas, and in this way reclaiming immense 
wastes. 

The section dealing with the animal resources, 
fish, birds and game, is excellent. The decline of 


the supply of certain fibh was inevitable in an 
absence of knowledge of their biology, but the 
Fish Commission has the matter well in hand and 
has already had striking success in matters of 
regulation, avoidance of pollution and hatcheries 
The buffalo herds have gone for ever, but Penn¬ 
sylvania has done fine work in the encouragement 
of deer, while the beavers, reintroduced from 
Canada less than twenty years ago. have now to 
be trapped—a new industry. 

While in this study of the United States much is 
local, the analogy with Africa is striking, the 
terrain very similar. European countries start 
there with the experience of America through 
three centuries. This suggests the necessity for 
paternal governments to control unthinking settlers 
so that the land may not be impoverished. It may 
not ever require to be developed as that of the 
United States, but it will undoubtedly have to pro¬ 
vide food for a teeming population. So far the agri¬ 
culture of native areas is small, but the cow' as 
the unit of wealth is disappearing and a certain 
change of habits in the native population must 
occur. The thoughts which are induced by this 
study of America should excite the imagination 
of all who have to rule in Africa, where clearly 
it is already time for regularized conservation. 

J. Stanley Gardiner. 


FOUR-TERMINAL NETWORKS 


Einfiihrtmg in die Vierpoltheorie der elek- 
trischen Nachrichtentecknik 
Von Prof. Dr. R. Feldtkeller. (PhyBik und Technik 
der Gegenwaxt, Abteilung Femmeldtechnik, her- 
jausgegeben von Prof. Dr. Heinrich Fassbender, 
TBand2.) Pp. ix + 142. (Leipzig: S. Hirzel, 1937.) 
T4.80 gold marks. 

HIS is an excellent introduction to the 
comparatively young theory of four-terminal 
networks, that is, of alternating-current transfer 
systems of which only the input and output pairs 
of terminals are accessible for measurements. 
After a brief outline of network analysis, the author 
p&Bses in Chapter ii to a thorough theoretical 
investigation of linear symmetrical four-terminal 
, networks, of which the behaviour for different 
^terminal impedances is examined by means of 
circle diagrams based on the network parameters. 
The application in Chapter iii of this theory to 
the particular case of loss-free systems illuminates 
the theory through the relative simplicity of lie 
circle diagrams required, while Chapter iv deals 
with asymmetric linear systems. 


Chapter v treats the general theory of linear 
four-terminal networks by the use of matrix 
algebra, a field of electrotechnical advance in 
which the author was a pioneer. With this treat¬ 
ment, as the author remarks, the book passes 
from text-book to hand-book, and the tw’o final 
chapters provide at once the tabular material for T 
and a demonstration of, the labour-saving use of 
four-terminal theory in matrix form. Matrices are 
derived for the fundamental interconnexions of 
the four-terminal networks, and the theory of 
propagation networks in cascade is touched on. 
In the sixth and last chapter are collected the 
matrices of simple four-terminal structures, in. 
eluding transformers and (linear) amplifying valves, 
while a final section show's the derivation of 
equivalent 7 1 - and 77 -networks for systems obeying 
the Kirchoff reciprocal principle, and for system* 
not so restricted. 

The book is clear, neat and detailed; the few 
errors that have escaped the proof-reader arc 
mainly of interest as evidence of revision by th* 
author in the interests of clarity. 




312 


NATURE 


August 19, 1939, vox. 144 


FISHERIES RESEARCH IN AUSTRALIA 

By Sir David Rivett, K.C.M.G. 





M.S. T Vaireen. 


S INCE the ill-fated trailer En¬ 
deavour > under Dr* Dannevig, 
was lost at sea in 1914, fisheries 
exploration has rather languished 
in Australia. This is scarcely 
pardonable in a country with 
12,000 miles of coastline, a rela¬ 
tively poor fish supply, especially 
in the inland areas, and a definite 
need for quantities of fish meal 
on its stock farms. During the 
past two years, a vigorous effort 
has been made to improve matters 
under the Council for Scientific 
and Industrial Research working 
in co-operation with universities 
(particularly that of Sydney) and 
State Departments. 

Dr* H. Thompson, formerly 



M a r ins BroLOGicAi Research Station, Cimdntjula. 

The aquarium and offices are m the left foreground and 
the main laboratory budding in the right. Behind are the 
concrete tanks. On the shores are the pond and boat shedB* 


of the Newfoundland Fisheries Services, has 
been appointed officer-in-charge of investiga¬ 
tions, and under his guidance the Station illus¬ 
trated in the accompanying photograph is near¬ 
ing completion. The site, made available by 
the New South Wales Government, is that 
of Dannevig's hatchery at Cronulla, the southern¬ 
most Sydney watering-place, on the Port Hack¬ 
ing estuarial group of salt-water inlets. It is 
admittedly a very beautiful spot for a marine 
biological station, with deep and shallow water 
frontages of rocky and sandy foreshores. Museum 
and library facilities are easily accessible in 
Sydney ; and tbe fish market there will be useful, 
in the collection of biological material and statistics 1 
from the trawling and seine-netting fleet. j 

The pre-existing hatchery appointments have 
been converted for experimental work. Salt 
water is pumped to a 25,000 gallon concrete tank 
and fed by gravity to an aquarium where the 
temperature is under control. A large tidal con¬ 
crete pond (100 ft. X 42 ft.) has been reconditioned 
for the retention of fish for observation or experi¬ 
ment. New additions include a workshop, net- and 
fish-cleaning shed, and a main building containing 
offices, stores, biological, chemical and bacterio¬ 
logical laboratories, dark-room, charting and 
drawing room, and a large library. Refrigerating 
cabinets and a small canning plant are provided. 

A 16-ft. motor skiff has been built for local 
sampling work and a 2-ton truck has been equipped 
as a mobile laboratory. 

For exploratory work, mainly on pelagio, or 
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surfene-swimming, fish, M.S. Warreen (a native 
name for the sea) was built in Melbourne and has 
been in commission for about fifteen months. She 
is 82 ft. long, of 108 tons displacement, and is 
fitted with a 215 h.p main engine of Atlas Polar 
Diesel construction, with Huston auxiliaries. She 
carries radio equipment for transmitting and 
receiving, and an echometer for automatic record¬ 
ing of depth. A small laboratory permits limited 
work at sea. A large purse-seine net is carried on 
a turn-table in the stern. 

H Over so great an extent of sea, one small vessel 


capable of a speed of only 9 knots can do but 
little • hence very full u^e i« being made of 
reconnaissance from the air. Aircraft and per¬ 
sonnel are made available to the Council by the 
Royal Australian Air Force and particularly in 
the ‘spotting" of shoals of tuna and -called 
salmon [Arripis trutta ). air observation has been 
conspicuously successful. Already possibilities h ive 
been demonstrated which are attracting the atten¬ 
tion of commercial men ; but a great amount of 
scientific investigation will be nece^ary before 
a sound basi^ for fisheries development i* secured. 


STRUCTURE OF THE RAYON FIBRE 

By Prof. H. Mark 


T3 EFERENCE has frequently been made in 
^ these columns 1 to the progress of our know¬ 
ledge concerning the structure of natural and 
artificial fibres during the last few years. The 
accompanying illustration (p. 314) gives a r6sum6 
of the present state of knowledge as represented 
by the cellulose fibre, which is very well known 
and at the same time of great economic impor¬ 
tance. 

The illustration was made up under the assump¬ 
tion that we have at our disposal a microscope 
allowing us magnifications of unlimited amounts 
in such a way that we can always increase its 
resolving power by the factor of 10 by switching in 
another imaginary objective. Looking at a rayon 
thread through such a microscope, we should 
ebtain such a series of pictures, and it seems 
Jiesir&ble to discuss them one after the other and 
to point out what kind of information they give 
and to what extent the particular qualities of the 
fibre are shown by them. 

(a) We start with the highest magnification, 
about 1 to 50,000,000, and observe fundamental 
chemical unit of cellulose, namely, the glucose residue 
composed of 6 carbon atoms, 10 hydrogen atoms 
and 5 oxygen atoms*. These glucose units have a 
ring structure and are linked together by main 
valence bonds. They stand for the chemical be¬ 
haviour of the material, for example, for the feet 
*that cellulose is easily wetted and swells in water, 
but does not take up organic substances such as 
petrol, benzene or oIL They are also responsible 
for the fact that one can produce certain deriva¬ 
tives of cellulose, namely, cellulose nitrate (cellu¬ 
loid), cellulose acetate (oellon), etc. Finally 
their presence is responsible for the fact that 


by hydrolysis cellulose can be converted into a sugar. 

(6) We pass now to the next magnification, 

1 to 5,000,000, and get an insight into the crystallo¬ 
graphic unit of the fibre. What we see is the 
elementary c dl of the cellulose lattice revealed by 
X-ray investigations*. We see that the different 
glucose residues are united to long chains lying 
parallel to each other and running through the 
fibre along its axis. The presence of these long 
and highly orientated chains explains the double 
refraction of the material, its high mechanical 
tenacity, the anisotropy in swelling and the be¬ 
haviour towards substantive dye-stuffs. 

(e) When we switch in a magnification of 1 to 
500,000 we get the next picture. Here each single 
chain of diagram b is represented by a thin line. 
We learn that these chains are partly bundled 
together with a considerable degree of order form¬ 
ing a micellar structure, and partly they represent a 
complicated framework of entangled fringes 4 . We 
get the impression that the whole fibre consists of 
parts with comparatively high crystallographic 
orientation and of other parts which can be called 
amorphous. This peculiar structure accounts for 
the fact that rayon fibres at the same time show a 
considerable strength and a high elasticity. It is 
responsible for the amount of swelling, the dye- 
ability, and the resistance to creasing. Every 
process that aims at producing rayon has to take 
account of this fact. 

(d) The next step, leading to a magnification of 
1 to 50,000, gives a more general view of this fringe 
and net structure of cellulose. In d the parallel 
strokes represent the crystallized areas while the 
small irregular circles are the amorphous regions 
We see that the fibre may be regarded as ar 
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irregular flexible net built up of these two units picture shows a viscose myon thread exhibiting a 

and exhibiting at certain places larger holes which, system of stripes parallel to its fibre axis. 1 

of course, are in tome "way due to the origin of the are responsible for the soft lustre of the yarn, its 

material 5 . This structure i^ in general connected pleasant appearance, and its easy dyeability 
w ith the mechamcal properties of the thread with Pictures such as this are of great importance in 

its elasticity, plasticity, tenacity and its chemical technical routine tests carried out in ray on factories, 

reactiveness. The spaces and crevices betw een the The present one, for example, shows little specks 

crystallized areas absorb dye-stuffs, w etting agents indicating that some contamination of the material 

and other reacting substances. They are of great has taken place. 

(g) This picture, with a mag¬ 
nification of 1 to 50, shows a 
bundle of a normal viscose rayo'dT' 
thread. Pictures of such kind 
are of importance to control the 
levelness of the yam, its homo¬ 
geneity in diameter, colour, dye- 
ability and lustre. 

(h) and (i) The last two pic¬ 
tures finally give us the well- 
known aspect of an artificial 
silk yam with a magnification 
of 1 to 5 and without magnifica¬ 
tion at all. They need no 
explanation, being familiar to 
everyone. 

The set of the above nine 
pictures may offer a certain in¬ 
sight into the structure of a 
very important substance start¬ 
ing from the trade product, 
namely, lay on yam , and ending 
with the last detectable chemical 
unit, namely, the glucose ipsidue 
The location and understanding 
of every single structural prin¬ 
ciple is of importance, for each 
influences all the different tech¬ 
nical qualities of the final pro¬ 
duct ; the better and more 
accurate these nine pictures caii 
be made, the higher will 
importance to the behaviour of the fibre as a the probability to make a rayon yam of best 
textile. quality. 



(?) "We have reached a magnification of 1 to 
5,000 and are now at the utmost limit of normal 
microscopic resolving power. The differentiation of 
picture d has disappeared and w e observe & fibrillar 
structure in whieh the morphological units of the 
fibre are visible. They may be not so pronounced 
in artificial filaments and hence the above picture 
shows the fibrillar structure of a cotton fibre. The 
length, width and orientation of the fibrillse are 
of great importance for all the finer textile pro¬ 
perties snoh as elasticity, softness, lustre, creas- 
ability, etc. 

{/) Switching in the next magnification, 1 to 
500, we have finally readied the range of micro¬ 
scopical observation with normal light 5 . The 


1 See, Astburv, W T, Nature, 141, 968 <1938) Claik, L. H , 
Nature, 142, S99 (1988) Bragg, W. H„ Nature 142, 910 (1938) 

* Compare, Haworth, W. N., M Tho Constitution of Sugar*” 

(London, 1929). In (a) tlie portions ot the hydrogen atoms aie 
omitted because the} could not be located oxjk i mentally ; 
shaded olrcleb represent C-atomb, the open ones O-atoim, Dimen¬ 
sion* of residue, 10*8 A. and 7 6 A. 

* See, Polanyi, M, Naturmss, 16, 288 (1921) Sponslci, L. O , 

and Dore, H. w„ CoU. Symp Alon., 174 (1920) Mejer, K. H , 
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Clark, O. L, Knst , A, 99, 357 (1988). Meyei, EL H , LMLisch, L , 
and Badenhuizen, N. P, Helv Ohm Acta , 22, 59 (1939) Crystallo¬ 
graphic dimensions, a = 8 35 A , 6»10 3A,o«79A. , 
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POLYPLOIDY INDUCED BY COLCHICINE AND ITS 
ECONOMIC POSSIBILITIES 
By Dr* G* H* Bates, 

The Farm Institute, Penkridge, Stafford 


T HE technique employed by plant breeders has 
undergone revolutionary changes since the 
-'first workers began the production of new and 
improved varieties. The methods of the selection¬ 
ists, such as Luther Burbank, were certainly 
spectacular, but they were laborious, expensive 
and haphazard. Mendelism marked a great step 
forward, in that it was possible to work along pre¬ 
conceived lines in an orderly and economical 
manner with a fair idea of what was likely to 
materialize. There is no doubt, however, that 
Mendelian methods have taken us as far as they 
can, at least in respect of our commonest crop 
plants, have exhausted all possible combina¬ 
tions of known characters and have reached a 
point where, as Salaman has declared, we are 
simply ‘ringing the changes’ on existing material. 
A point has been reached where the hybridizer 
can only wait for Borne new mutation to turn up. 

Attempts have already been made to produce 
these mutations by the artificial production of 
polyploidy. Such practices as thermal treatment, 
centrifuging and decapitation of the apical shoots 
in the seedling have proved successful in a very 
small number of cases. They are, however, far 
too laborious to be considered worth while. 

In view of the above facts, it is small wonder 
that the discovery by Blakeslee and Avery of the 
value of colchicine as an agent for the production 
of polyploidy has received a great welcome. The 

4 need for such a stimulus has probably accounted 
for the wave of opti mi sm which seems to have 
swept through the ranks of plant breeders through¬ 
out the world. Results up to the moment, however, 
scarcely seem to justify the description of the new 
technique as being more than promising. 

The drug colchicine, prepared from parts of 
Colchicum autimnale , has been known to physicians 
for many years, mainly as a specific for gout. Hope 
was expressed that it might also prove to have an 
inhibiting action on carcinomatous cells. It is 
only recently that its influence on mitosis has been 
* discovered and put to practical application. 

There have been several theories as to the exact 
manner by which it brings about somatic doubling. 
It has been suggested that nuclear division takes 
place at a greater rate than cell division, under the 
influence of colchicine, thus resulting in hi-nucleate 
cells with subsequent fusion of the pairs of nuclei 


The investigations of Levan, supported to a certain 
extent by others, have practically established the 
fact that another mechanism is responsible. It 
appears that inactivation of the nuclear spindle 
prevents anaphase reduction, thus leading to a 
doubling of the chromosome number. Experi¬ 
ment has shown that meiosis is also affected, but 
this has no economic application as has the in¬ 
fluence on mitosis. 

The exact action of colchicine and the mechanism 
by which changes are effected has great interest 
for the cytologist. However real may be the 
achievement in this direction, the practical plant 
breeder is more concerned with the accomplished 
fact and its possibilities. 

Literature on the subject has already assumed 
large dimensions and results pour in from all parts 
of the globe. The number of workers is now so 
great as to make a detailed account of their 
different activities impossible in a small space. A 
review of available publications leaves one with 
the impression that, in the main, reports are frag¬ 
mentary and often unconvincing. 

Easy and rapid methods for identifying the poly¬ 
ploid condition are certainly desirable; but it is 
doubtful whether they are, as yet, sufficiently 
trustworthy to be used in proof of claims made 
for the results of a new and revolutionary technique. 
One could wish that statements were supported by 
something more concrete than such criteria as 
pollen grain size, dimensions of the stoma guard 
cells and gigas characters. On the other hand, 
claims for the production of tetraploid plants of 
several species are made which are supported by 
chromosome counts. It must he conceded that the 
work is as yet in its infancy, and technique is by 
no means perfected. 

The practical application of the treatment has 
taken different lines and there are several methods 
for the administration of the alkaloid. The soak¬ 
ing of the seed in dilute solutions varying in con¬ 
centration from 0 -05 to 1 *0 per cent is the com¬ 
monest practice. The influence upon the seedling 
depends upon such factors as the concentration of 
the solution, period of soaking, nature of the testa 
and the rapidity with which the seed germinates. 
In same cases it is suggested that the testa should 
be removed or that the seedling itself should be 
treated. 
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A large amount of routine work is necessary to 
determine the optimum concentrations for the 
seeds of different species. * I have found that a 
0 *05 per cent solution has a profound influence on 
the seedlings of mustard after soaking the seed 
for four days. In the case of several gramineous 
species the seed of which had been treated in like 
manner, only a very small proportion of individuals 
tv as visibly affected. In the case of sweat peas, 
the seeds either failed to germinate or the distorted 
seedlings perished. 

The main objection to seed treatment is that 
germination is either partially or completely 
checked, root development is restricted or absent 
for some considerable time and a great waste of 
material occurs. There is a characteristic swelling 
of the hypocotyl, more notable in some species than 
in others. Many odd distortions occur, each char¬ 
acteristic of a particular species. 

The treatment of apical and axillary buds has 
produced tetraploid shoots. This is affected by 
painting on the solution, in combination with a 
wetting agent, by spraying or by immersion. 
A 0*4 per cent solution is recommended by 
American workers for the direct application 
method. 

Spraying of the parts is the least desirable of 
methods from the operator’s point of view. It is 
important to stress the fact that colchicine is a 
dangerous drug and that in the hands of irrespon¬ 
sible persons disastrous results may occur. The 
human mucous membranes are particularly sensi¬ 
tive and one reads of serious eye injuries. 

I have employed the ‘injection 5 method as 
elaborated, for other purposes, by the East Mailing 
workers. A 0 *05 per cent solution has been used, 
a vertical slit in the stem of the plant or a severed 
petiole being placed in a tube of the solution. 
Profound morphological changes take place, and, 
as the influence is localized, its intensity varies 
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throughout the affected part of the plant. In the 
case of Vicia Faba, the flowers were swollen at 
the base and were all abortive except two. These 
gave rise to pods showing gigas characters with an 
erect habit of growth. In Fragaria speoies, distorted 
fruits have been produced. A large amount of 
material has been treated by this method, but it 
is as yet too early to determine whether polyploidy 
has resulted. 

Colchicine is an expensive commodity and in¬ 
vestigations are proceeding to explore the possi¬ 
bilities of acenaphthene as a cheaper substitute. 
Kostoff has shown that the disintegrating frag¬ 
ments of the corm of Colohicum can produce 
polyploidy in germinating seedlings in close 
proximity. 

Reviewing the whole of the work on induced 
polyploidy in a dispassionate manner, one must 
admit the remarkable nature of the achievements 
from the cytologies! point of view. Whether there 
will be much material gain accruing to the plant 
breeder remains to be seen. 

In the case of garden plants there are distinct 
possibilities. Abnormal or distorted varieties with 
unusually large flowers have an economic value 
with a public displaying an insatiable appetite for 
novelty. Food plants are in a different category. 
Tetraploids are of frequent occurrence, but are not 
always of special merit; in fact, the reverse quite 
often obtains. Increased size is not always of 
importance, for with most of our arable crops there 
are varieties capable of producing plants just as 
large as the soil will grow them. 

We do not, of course, know how the new tetra¬ 
ploid types will react to disease infection, how their 
cooking qualities may be affected for better or 
worse, or how altered morphological characters 
may be of benefit to the cultivator. For the 
present the chief possibility appears to be the 
production of fresh material upon which to build. 


OBITUARIES 


Dr. A* Harker, F.R.S. 

T HE death of Dr. Alfred Harker, emeritus leader 
of petrology in the University of Cambridge, 
on July 28 at the age of eighty years has removed 
from our midst an outstanding figure in British 
geology—one whose brilliant contributions in his own 
field over half a century placed him in the forefront 
of living petrologists. 

Bom in Hull on February 19, 1859, Harker entered 
St. John’s College, Cambridge, in 1878 and graduated 
eighth wrangler in the Mathematical Tripos of 1882. 
He was placed in the first class of both parte of the 


Natural Sciences Tripos with physics as liis chief 
subject, and was elected to a fellowship in his college 
in 1885. Though not of the ‘Bonney School 5 , so much 
were his early geological interests strengthened at 
St. John’s that he was eventually attracted to a 
demonstratorship under McKenny Hughes. He 
became University lecturer in 1904 and on the death 
of Hughes in 1917 was elected to a special readership 
in petrology. 

Harker’s earliest papers dealt with the cleavage 
structure of slates, an investigation for which his 
mathematical training peculiarly fitted him These 
studies were based in part on his observations on the 
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slates of Korth Wales, where soon he became absorbed 
in a new interest—“the petrology of the igneous 
rocks associated with the Cambrian (Sedgwick) 
system of Carnarvonshire’ ’—and endeavoured to 
trace the relationship of the igneous phenomena of 
the district and concurrently operating crustal 
stresses, a theme which he was greatly to amplify in 
his later writings. The results of this work were 
incorporated in the Sedgwick Prize Essay for 1888. 
During 1889—93 he was engaged in the Lake District 
where, in collaboration with J. E. Marr, he traced a 
varied group of lavas, ashes and sediments into the 
aureole of the Shap Fell granite. These papers form 
pioneer contributions on the nature and origin of 
metamorphic rocks and rank with Rosenbusch’s 
classical studies on the Steigerschiefer of the Vosges. 

With a reputation now thoroughly established, 
Harker, at the instance of Sir Archibald Geikie, was 
seconded in 1895 to the Geological Survey of Scotland 
for summer field work in Skye. The mapping of the 
mountainous groups of the Cuillina and the Red Hills 
of central Skye which followed, was completed in 
1901, and will ever remain as a monument to his 
skill and ardour as a field geologist, and disposed 
finally of the embittered controversies of Judd and 
Geikie on the igneous succession of that island. 

The outcome of his researches in Skye, and later 
in Rum, appeared in two Survey memoirs—“The 
Tertiary Igneous Rocks of Skye” (1901) and “The 
Geology of the Small Isles of Inverness-shire’ 5 (1908)— 
and at once attracted wide attention. Considering 
the time of their execution, and as the work of one 
individual, these researches will always rank as one 
of the greatest achievements in igneous geology. 

The way was now prepared for Harker to present 
to a wider audience liis long-considered views on the 
broad aspects of magmatic descent and the con¬ 
trolling influence of tectonic environment. These 
problems, among others, he unfolded in his “Natural 
History of Igneous Rocks” (1909). Written in an 
extremely lucid style and with a rare power of 
philosophical generalization, this volume has come 
to exert a deep influence on petrologic thought. If 
?some of his conclusions have needed amendment, in 
Jits broad lines, his achievement has been none the 
- 1 less fundamental. 

The same philosophic outlook characterized Harker’s 
presidential addresses to the Geological Society. In 
the last of these he returned once more to the subject 
of metamorphism, a field which became his dominant 
interest in later years. His final work appeared in 
1932 under the title ^Metamorphism”, a treatise 
which has been appraised in the words of an acknow¬ 
ledged authority as filling 4 'an important place in 
the literature of petrology, and in lucidity, balance 
and breadth of view can serve as a model to all future 
writers on the anatomy and history of rocks”. 

* Harker was elected a fellow of the Royal Society 
in 1902 and awarded a Royal Medal in 1935. From 
the Geological Society of London he received in 
succession the Murchison and ’Wollaston Medals. 
Honorary doctorates were conferred upon him by the 
University of Edinburgh and McGill University, 
while he was honorary or corresponding member of 


many scientific societies, British and foreign. The^e 
honours he accepted with such extraordinary modesty 
that many of them remained hidden and unsuspected 
by even those most intimate with him. 

Harker’s elementary lectures made little appeal 
to the average Tripos man, but he excelled in contact 
with senior students, and his advanced courses 
became the source of inspiration to many generations 
of students. 

After his retirement in 1931, and to within a few 
weeks of his death, lie continued to devote much 
time to the care of the petrological collections of the 
University. In the Harker Collection of rock slices 
numbering now some 40.0UU slides neatly labelled 
in his own handwriting and representative of research 
material drawn from all quarters uf the globe, he has 
endowed liis department with a unique monument. 

At St. John’s College, where he had been for some 
years the senior fellow in residence , he was rather 
a lone figure, though on his retirement he seemed to 
cast off some of his natural reserve. By his old pupils 
he was held in affectionate regard, and the expression 
of this esteem was signally evoked at the dinner 
held in his honour at Cambridge on the occasion of 
his eightieth birthday. Tho*e who were privileged 
to have his confidence and companionship will retain 
a lasting memory of the generosity and humility 
of a truly great man. 

C. E. T. 


Mr. W. Scoresby Routledge 

We regret to record the death of Mr. W. Scoresby 
Routledge, traveller and anthropologist, which took 
place suddenly at Paddington on July 31 in his 
eightieth year. 

William Scoresby Routledge was born at Melbourne 
in 1859 and was educated privately and at Christ 
Church, Oxford, graduating in 1882. He then 
entered University College Hospital, London, where 
he was Erichsen prizeman in operative surgery. He 
was, however, at heart an explorer, and for many 
years lived among primitive peoples. With the 
Micmacs of central Newfoundland, primitive tribes 
at that time still living mainly by hunting and fishing, 
he became proficient in woodcraft and learned to 
endure conditions which to the ordinary civilized 
individual would appear to border on privation. This 
early training served him to good purpose in his later 
travels, more especially during his stay among the 
Akikuyu of East Africa Colony, now Kenya, with 
whom he lived at a time when there was little 
exaggeration in terming them a "prehistoric’ people— 
the title he gave them in the valuable study of their 
manners and customs in “With a Prehistoric People” 
(1910), of which he was the joint author with his 
wife, Katherine, the daughter of the late Gurney 
Pease of Darlington, whom he married in 1906, 

Mrs. Routledge, who had read history at Oxford, 
guided by the influence of Dr. R. R. Marett, was 
no less a keen anthropologist than her husband, and 
even while their joint book on the Kikuyu was in 
the making they were already planning their next 
and most important expedition. This was a journey 
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to Easter Island to investigate and explore systematic¬ 
ally the antiquities of that island, and more especially 
the origin and meaning of the sculptured statues and 
the script for which the island is famous, and of 
which the meaning had long been sought by travellers 
and anthropologists. The expedition, which sailed 
in a amall schooner-rigged yacht with a u xi li ary power, 
named the Mana , which Boutledge had built for the 
purpose, was in Easter Island when the War broke 
out in 1914. It returned to England in 1916, after 
visiting a number of islands in the Pacific, including 
Pitcairn, from which they brought back two descend¬ 
ants of Young, the mutineer officer of the Bounty, 
whom they presented to His Majesty King George V 
in an interview in July 1916. Further research on 
the history of Easter Island was carried out in 1920 
and 1922, when the Routledges visited and surveyed 
the Austral and Gambler groups and collected much 
valuable anthropological material bearing on distribu¬ 
tion. The results of the earlier expedition were 
published in a volume ‘‘The Mystery of Easter 
Island” which appeared in 1919. 


We regret to announce the following deaths : 

Sir Edward Brown, former secretary of the 
Xational Poultry Council and first president of the 
World’s Poultry Science Association, on August 7, 
aged eighty-seven years. 

Miss A. B. Clark, librarian at the Laboratory of 
the Marine Biological Association of the United 
Kingdom at Plymouth. 

Dr. Edmund Heller, director of the Fleishhacker 
Zoological Park, formerly director of the Milwaukee 
Zoological Gardens, on July 18, aged sixty-four 
years. 

Prof. L. L6vy-Bruhl, professor of philosophy in 
the Sorbonne during 1899-1927, president of the 
Institut frangaise d’Anthropologie during 1927-30. 
aged eighty-two years. 

Dr. Heinrich Poll, formerly director of the 
Anatomical Institute, Hamburg, on June 12. 

Prof. W. A. Tarr, professor of mineralogy and 
geology in the University of Missouri, on July 28, 
aged fifty-eight years. 


NEWS AND VIEWS 


Memorial to Sir William Perkin 

It was a pleasing thought of the people of Sudbury, 
now part of the new borough of Wembley, and of 
the friends of the late Sir William H. Perkin, to 
commemorate his long residence there by the erection 
of * memorial in the form of a tiny garden of rest 
and a large oval oak seat. The memorial was un¬ 
veiled by the eldest Miss Perkin on August 12 in the 
presence of the civic authorities, the church, some 
friends and a large number of the public. An appro¬ 
priate oration on Perkin’s life and work was given 
by Dr. C. E. Goddard. The growth of London has 
swept away the peaceful home and garden and 
fields where Perkin retired to in 1874 to devote his 
life to research; he became also a good citizen and 
much beloved in the village. The memorial stands 
on a corner of his land, the noisy traffic thunders 
part it on two si dee and there is a round-about in 
front. But this tiny spot is a haven of refuge and 
peace* and those who use it for a few moments in 
years to come can read the tablet and muse perhaps 
on what kind of a man was this Perkin, founder of 
the dye industry. ‘Scientist and citizen’ might 
appropriately have been added, for it was as the 
latter, a man conspicuous for his probity and good 
works, that Sudbury knew him. 

Ship-Burial and Treasure Trove in Suffolk 
The verdict of tlve jury at the coroner’s inquest, 
which took place on Aug. 14, on the Anglo-Saxon 
ship-burial, or rather on the grave furniture in 
precious metals found therein, at Sutton Hoc in 
Suffolk (see Kattoe of August 6, p. 239), was such 
as, perhaps, might well have been expected. It 


would be more than difficult to argue convincingly 
that a royal burial, in the circumstances indicated 
here by the character of the relics, could have taken 
place with that secrecy and intention to resume 
possession, which have been laid down from time to 
time in legal pronouncement as the essential principle 
of ‘treasure trove’. Unless the matter is carried 
further in the High Court, as Mr. L. H. Vulliomy, 
the coroner, indicated as a possibility, the Sutton 
Hoo treasure now becomes legally the property of 
Mrs. E. M. Pretty, the owner of the land upon which 
the burial was found by Mr. Guy Maynard of the 
Ipswich Museum. It may be hoped, however, that 
arrangements will be made in due course to ensure! 
its display to the public and availability for study 
as its historic interest demands. It would now appear, ^ 
since there has been an opportunity for the articles 
to be examined and cleaned in the British Museum, 
that the find is far more valuable than was at first 
reported. This is shown in the evidence of Mr. C. W. 
Phillips of Selwyn College, Cambridge, who had been 
in charge of the opening of the tumulus since July, 
and also in a supplementary note contributed by 
The Times museum correspondent in the issue of 
August 16 which mentions more especially the silver. 
The objects in this metal include six shapely shallow 
bowls in almost perfect preservation, about 8 or 9 . 
inches across, and all provincial Byzantine or late- 
Ro man . They are decorated with a broad Gross, 
usually of a quatrefoil pattern. A silver dish decorated 
with a classical woman’s head is provincial Byzantine 
work of the sixth century. A large platter, 28 inches 
across, was made at Constantinople, and hears marks 
of the reign of Anastasius I. The gold work, however, 
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is Saxon, and is said to be extremely massive. In 
association were forty Merovingian coins. It is 
thought that this may be the burial place of Redwald. 
the first of the East Anglian royal family to become 
High King of England. 

The British Speleological Association 
Dr. R. Hr. Marett’s presidential address to the 
fourth annual Conference of the British Speleo¬ 
logical Association, which met at Swansea on August 
5-8, tendered in humorous vein an anthropologist’s 
explanation of the attraction of the modem study of 
caves in ‘speleolatry’—primeval man’s worship of 
the cave, which in the racial consciousness of a late- 
born generation had assumed the guise of a devotion 
to science. He was, however, able to support his 
contention that speleolatry stood for something real 
in the history of religion by reference to the evident 
mystic intention, at least in part, of the palaeolithic 
cave art of Trance and Spain and the therapeutic 
cult of the cave of later times. No doubt Dr. Marett 
had in mind the symbolism of a mystic ritual of 
approach, when at the opening of the Conference he 
presented Sir Cyril Fox, director of the National 
Museum of Wales, with a silver key. Members of 
the Association were given ample opportunity to 
experience the inward thrill of which their president 
had spoken, in the visits which were paid to the 
numerous caves on shore and inland in the neigh¬ 
bourhood of Swansea, in which the Paviland cave in 
the Gower Peninsula, famous in the annals of palaeon¬ 
tology for its association with the name of Bean 
Buckland, received its due meed of attention ; while 
in the exhibition arranged by Mrs. A. Williams at 
the Royal Institution of South Wales, they found 
illustration of the cave sites and their structure, as 
well as of the evidence of their occupation by men 
and animals, ranging from Mousterian to medieval 
times. Among those who addressed the Conference 
were Prof. T. Neville George, who discussed the 
geological aspect of the caves of South Wales, and 
Prof. Boseh-Gimpera, formerly rector of the Univer¬ 
sity of Barcelona, who dealt with the cultures of the 
Spanish caves. Dr. Marett was re-elected president 
of the Association, with Prof. L. S. Palmer as 
chairman. 

Totemic Ceremonial in Arnhem Hand, Australia 
Dr. Donald F. Thomson, who was specially 
commissioned by the Government of the Common- 
wealth of Australia to investigate conditions among 
the aborigines of the Northern Territory during 
1936-7, has collected much information relating to 
the customs and beliefs of the tribes of Arnhem Land, 
shown in numerous papers published in scientific 
periodicals and elsewhere since his return to England. 
He has obtained evidence, for example, running 
counter to the opinion, long generally accepted, that 
the indigenous peoples of Australia had been virtually 
free from external influence after their settlement 
there. It is now accepted, however, that influence 
from the north entered the continent at York 
Peninsula by way of Torres Strait; and Dr. Thomson 


finds in the use of wool or fabric to represent the hair 
of a dog in totemic ceremonial evidence of inter¬ 
course with early Malayan or Macassar voyaerers. by 
whom this greatly valued material was brought to 
the area. Although the dog, which forms the central 
figure in a remarkable totemic ceremonial witne^ed 
by Dr. Thomson and des cribed by him (Illustrated 
London Xcws, August 12), has been assimilated by 
the natives to the Australian dingo, it bears unmis¬ 
takable evidence of an external origin, while the 
rites differ in many ways from the typical Australian 
totemic ceremonies. The ritual performance re-enact-' 
in pantomime the myth of the original pair of ‘doe' 
ancestors, who sank in the mud and were over¬ 
whelmed by the sea in trying to reach a stranded 
whale. Finally, they were turned into a great rock, 
whence now come the baby spirits of members of 
the clan who enter the mother at pregnancy. In the 
totemic ceremony, the figure of a dog, which has been 
constructed by the old men m secret, after giving 
birth to puppies—an event symbolized by cutting off 
the hindquarters—is carried along a road while 
members of the tribe imitate both the gait of puppies 
and the struggles of the original pair when caught in 
the mud. One of the tribal totems is a representation 
of a 'square-face’ gin bottle carved in wood. 

International Congress of Americanists in Mexico City 

The twenty-seventh International Congress of 
Americanists was held in Mexico City during August 
5—15. General Cardenas was honorary president of 
the Congress, the acting president being Dr. Alfonso 
Caso, director of the National Institute of Archaeology 
and History, whose excavations on Monte Alban 
have so greatly enriched the national collections of 
pre-Hispanic antiquities. Mr. T. A. Joyce, formerly 
of the Ethnographic Department of the British 
Museum, and Dr. Paul Rivet, of the Musee de 
THorame, Paris, and the foremost ~ authority in 
France on the ancient indigenous peoples of America, 
were among those elected as vice-presidents for the 
meeting. According to a dispatch from the ..corre¬ 
spondent of The Times in the issue of August 8. 
120 European and 180 Mexican and other American 
archaeologists, anthropologists, and historians at¬ 
tended at the Congress. Communications were 
submitted in nine sections, which included antliropo- 
geography, physical anthropology, American pre¬ 
history and archaeology, as well as a section devoted 
specially to the prehistory and archaeology of Mexico, 
linguistics, social anthropology and a section dealing 
with the practical problems which affect the indi¬ 
genous and negro population of the continent. 
Excursions were made to archaeological sites at* 
Acolman, Teotihucan, Tenayuca, Tepotztlan, and 
the now famous Monte Alban. 

Joint Industrial Councils 

A broadsheet issued by Political and Economic 
Planning (P E P) reviews the present position of the 
joint industrial councils and their development from 
the Whitley Committee in 1916. During 1918-21, 
National Whitley Councils were established in 80 



320 


NATURE 


August 19, 1939, vol. 144 


industries but afterwards a number of joint industrial 
councils collapsed or became moribund* By 1924 
there were more than 30 trade boards and more than 
50 Whitley Councils in existence but only three new 
national councils were set up between 1921 and 1930* 
Although the General Strike of 1926 emphasized the 
need for a more constructive relation between manage¬ 
ment and labour, and the Mond-Turner conferences 
assisted to break down old suspicions and frictions, 
the position between 1928 and 1934 was stationary. 
In the last few years, the basic ideas of industrial 
democracy, industrial organization and sta n d in g 
committees have gained support, and machinery for 
their implementation has been consolidated. Since 
1933, new trade boards have been established in four 
industries, as well as a form of district organization, 
with statutory application of agreements, in road 
transport, while negotiations are proceeding for the 
improvement of conditions in retail trades by co¬ 
operative methods. 

The broadsheet describes in some detail the 
establishment, achievements and limitations of 
the two new Whitley Councils, the National Joint 
Industrial Council for the Clay Industries and the 
corresponding Council for the Cast Stone and Cast 
Concrete Products Industry. In addition the tendency 
in the older industries for standing committees repre¬ 
senting employers and operatives and others, such as 
the Joint Committee of Cotton Trade Organisations, 
to be set up for many purposes is increasing. The 
building trades have set up the Civil Defence Con¬ 
structional Industries Committee for the organization 
of demolition and rescue squads (both light and 
heavy) in the localities. A Joint Consultative Com¬ 
mittee, representing the building employers, opera¬ 
tives and defence departments has also been set up 
to discuss defence problems affecting the industry. 
In dour milling there has been a joint deputation to 
the Government with proposals for maintaining 
supplies in war-time, while in the docks the employers 
and operatives are working out a scheme for the 
transfer of labour from port to port under emergency 
conditions in war-time. The driving force for 
co-operative effort no longer cranes from a minority 
of enlightened employers and trade union leaders : 
on the workers’ side particularly the impetus comes 
from the rank and file as well as from headquarters, 
Persasteooe of this attitude should lead to a new 
period of expansion in the organization of co-operation 
in British industry. 

The Rockefeller Foundation 

Fumor million dollars were disbursed in 1938 by 
the Rockefeller Foundation for the advancement of 
‘the well-being of mankind throughout the world”. 
Being more th an twice the year’s income, this huge 
expenditure involved recourse to the principal fund 
as well as reducing accumulated balances* In addition 
to its complete annual report, the Foundation has 
published for wider circulation in pamphlet form an 
extraordinarily interesting review by its president, 
Rayimmd B. Fosdick. la the field of public health, 
in which alone the Foundation itself undertakes the 


conduct of operations, the fight against yellow fever 
progressed satisfactorily and more than a million 
vaccinations were performed with its new virus (17D). 
But a more formidable task is resistance to the in¬ 
vasion of South America by Anopheles gambice, the 
most deadly of Africa’s malaria carriers, introduced 
apparently "by air traffic into Natal in Brazil nine 
years ago and steadily spreading westward. The 
Foundation is now co-operating with the Government 
of Brazil in org aniz ing an anti-gambise service. In 
all, 2J million dollars were given to public health 
work. The account of contributions to work in the 
medical sciences is prefaced by a note on the com¬ 
parative volumes, trends and merits of private and 
public support of medical research in America and 
Europe and on the particular fields in which further 
research is likely to be most productive. One of the 
least developed is that of mental hygiene : “In no 
other field is the need more desperate or the poten¬ 
tialities for useful advances more promising. . . . 
Cases of mental and nervous diseases occupy more 
hospital beds in this country than all other diseases 
combined.” 

While medical sciences absorbed a quarter of 
the Foundation’s 1938 appropriations (not counting 
1,580,000 dollars given to the China Medical Board 
under an earlier authorization), an equal amount was 
spent in support of the social sciences, chiefly by 
financing a five-year programme of research anc 
training in public administration in non-academic 
institutions. Believing that an understanding of the 
social forces moulding the future can only be arrived 
at through the dispassionate scientific approach 
which gave us command over our physical environ 
ment, the Foundation continued its support of various 
organizations working along such lines, notably the 
Institute of Pacific Relations and the Geneva 
Graduate Institute of International Studies. Of the 
3 million dollars given to the natural sciences, more 
than half went to the University of Chicago for the 
endowment of biological research and more than a 
million in grants to other institutions for work in 
experimental biology. For projects of rural recon¬ 
struction in China 300,000 dollars were given, and 
despite Japanese depredations all these projects are 
still functioning. A sketch map shows the enforced 
transference towards the south-west of the scene oi 
their operations. 

Conditions and Aspects of the Scientific Profession 

The summer number of the Scientific Worker in¬ 
cludes an account of an mvestigation of the pro¬ 
fession of science which the Association of Scientific 
Workers is undertaking. The inquiry covers the 
methods of entry into the scientific profession and 
the actual conditions wad economic aspects of the pro¬ 
fession. The plan of research is designed to include 
a study of undergraduates in science departments 
and a study of practising qualified scientific workers. 
The former will endeavour to discover the factors 
which deter mine the decision to take a university 
course, the choice of university and course of studies 
and the extent to which vocational wishes influence 
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these problems. The second will cover three groups 
of men of science—chemists, physicists and biologists 
—and will be directed to discover the objective con¬ 
ditions of scientific employment and the attitude of 
men of science to scientific training and employment. 
These studies will cover the training for and obtaining 
of scientific posts, the conditions of scientific employ¬ 
ment as well as the tenure of posts and incidence of 
unemployment. The studies on attitude will em¬ 
brace attitude to university, to employment and to 
the main types of professional associations. It is 
hoped that the results obtained will provide data 
upon which policy for the regulation of the scientific 
profession can be based and also indicate how the 
practice of science in industrial firms affects the 
development of industry as well as possibilities in 
the application of science to industry. 

Education in Germany 

The main features of education in Germany as 
remoulded under the Nazi regime are presented in a 
bulletin (“Education in Germany”. Washington, 
D.C. : Government Printing Office, 1939) prepared 
for the United States Office of Education by Dr. 
Alina Lindegren, specialist in west European educa¬ 
tion, who visited Germany in 1935 and 1936 and 
completed her investigation of the subject a year ago. 
Among the most pregnant changes have been those 
in the education of teachers. Long before the Nazi 
party came into power its leaders resolved on a rapid 
unification of the teaching staffs and on eliminating 
teachers antagonistic to its views. The resultant 
limitation and precise definition of objectives must 
have been important factors in the production of a 
vigorous and efficient system. For teaching in ele¬ 
mentary schools, candidates must enter two-year 
training colleges in which the curriculum includes 
three main fields : political world-view (weltanshau- 
liche) education, scientific study and practical work. 
Entrance conditions include ability to sing and to 
play the violin, piano or organ and to instruct in 
gymnastics and sports. Women must in addition 
f qualify in needlework and home economics. Aspirants 
1 to secondary school teaching posts must spend a 
year in one of these training colleges so as to mix 
with candidates for elementary school-teac h in g and 
so help to unify the profession. The declared purpose 
of the secondary school is to give preliminary training 
to especially gifted young people fit to qualify them¬ 
selves eventually for authoritative positions in the 
political, cultural and economic life of the nation, 
and “the constant basis of selection shall be physical 
fitness, fitness as to character, mental fitness or 
ability, and national fitness”. Conditions of study 
in the universities, which are subject to close control 
by the Reich Government, are elucidated by a com¬ 
parison with the corresponding conditions in the 
United States. 

Educational Finance in the U*S*A* 

It has long been recognized in the United States 
that there are glaring inequalities between the 
educational opportunities available in different parts 


of the country and that the systems of financing the 
public schools do not take sufficient account of the 
distribution of financial resources. The resources of 
many States being insufficient for remedying these 
inequalities. Federal aid has been invoked again and 
again in the past five-and-twenty years to correct 
defects in particular fields—first vocational education 
and later rural education, teacher training, health 
work in schools, nursery schools and adult education— 
but hitherto there has been no comprehensive measure 
for ma k i ng good the radical defects in the systems of 
financing the public schools. The President’s Advisory 
Committee on Education, constituted in 193G, with 
special reference in the first instance to vocational 
education, has lately taken this matter in hand, and 
a pamphlet on “Principles and Methods of Distributing 
Federal Aid for Education” has been prepared by its 
research staff (Supt- of Documents, Washington, D.C. 
20 cents). It starts with the assumption, based on 
a study of present costs, that 48 dollars per pupil 
per annum is not more than enough to pay for 
elementary and secondary education of tolerable 
quality in a community enjoying optimum conditions 
of cost and is insufficient where sparsity of the 
population or high cost of Irving enhance the ex¬ 
pensiveness of education. It proceeds to elaborate 
ingenious plans for distributing Federal aid, amount¬ 
ing to upwards of 600 million dollars a year, designed 
to approximate to the ideal—to each community 
according to its educational needs, from each accord¬ 
ing to its means. 

Association for the Study of Systematics 

The Association for the Study of Systematics in 
Relation to General Biology was formed in 1937 (see 
Nature, 141, 163; 1937 : 142, 1069; 1938). Up 
to the present, the organization of the Association 
has been deliberately kept as loose as possible, and 
there has been no subscription. In a leaflet recently 
issued it is announced that the annual subscription 
is now five shillings. Further, a fund has been 
started to provide for expenditure on special pur¬ 
poses. Donors of £5 or more to this fund during the 
next three years will be designated founder members, 
and will enjoy for life the privileges of ordinary 
members. The leaflet also outlines the work so far 
carried out by the Association. It is hoped that all 
present members will continue on the new terms 
and that other biologists will find themselves in 
sympathy with the aims of the Association. Copies 
of the leaflet, with forms of application for member¬ 
ship, can be obtained from Mr. H. W. Parker, 
British Museum (Natural History), Cromwell Road, 
or from Mr. J. S. L. Gilmour, Royal Botanic Gardens, 
Kew, Surrey. 

Blood Group Tables 

The rapid increase in the literature on blood 
groups makes it desirable to have a reference work 
on the subject. Dr, William 0. Boyd has supplied 
this need (Tabtdm BiologiccB 9 17 , 113-240) by pre¬ 
senting the basic facts in tabular form with a 
minimal amount of text. All the essential facts 
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regarding blood groups are given, together with 
nearly 500 references to the literature. Part 1 is 
general, its nine sections including tabular treatment 
of the chemical and serological nature of the agglu¬ 
tinogens A, B t M and A" ; relations to other species ; 
subgroups ; heredity of the types ; medico-legal 
applications ; relation to disease ; and blood groups 
in animals. Part 2 is anthropological, giving maps 
of the world distribution of the A and B and complete 
tables of the frequency of A and B as well as M and 
N in the various ethnic stocks tested in all parts of 
the world up to the time of publication. By the use 
of two kinds of type an attempt is made to dis¬ 
tinguish between the more reliable results and those 
which, because of small numbers (less than 200) or 
for other reasons, are regarded as less reliable. This 
compilation of the serological and anthropological 
facte regarding the blood groups will be of much 
service to all workers who are interested in this 
subject. 

Position of the Illegitimate Child 
The League of Nations has just published a “Study 
on the Legal Position of the Illegitimate Child” 
(London: George Allen and Unwin, Ltd., 1939. 
4«.). The study opens with a short historical 
survey of the social aspects of the legislation on 
the subject in various countries, followed by an 
analysis of the various legislative provisions respect¬ 
ing civil status, name, nationality and legal domicile, 
and inheritance rights. The fate of the illegitimate 
child being cloeely bound up with that of its mother, 
a chapter on the unmarried mother’s rights is in- 
chided. The last part of the volume deals with social 
insurance laws, and welfare measures, including 
public assi stan ce and preventive health measures. 

TtLeviskm Broadcasting 

6m Noel Ahhbrtdgb gives a review of the progress 
being made in broadcasting and television in the 
Proceeding* of the Wireless Section of the Institution 
Of 38kctric*I Engineers of June. The period under 
review extends from the end of 1934 until the end of 
IWL During this period the number of licence- 
feotdera in European countries has increased by more 
than $0 per cent. The details of the Royal tour in 
America in increasing the popularity of sound broad- 
eatfaag have not yet been published, but it is known 
that the excellent broadcasts of sound and television 
have greatly increased the popularity of the British 
Broadcasting Company. The second part of Sir 
Noel's report deals exclusively with television broad¬ 
casting* The great improvements made in the 
quality of the pictures shown, the great trouble 
taken by the Government Post Office to locate the 
position and find out the cause of the interference, 
when complaints are made, and the remedies they 
suggest, in many cases completely eliminating the 
trouble, have satisfied the users in nearly every 
district. The n ominal hours erf transmission are now 
from 3 to4p*m.; and from 9 to 10 pm. The vision 
transmitter and the studio and control room equip¬ 
ment at the Alexandra Palace Station have been 


considerably improved; in particular, an improved 
type of ‘Emitron 5 tube, known as the long-gun type, 
is now in use for studio work. It is now possible to 
obtain very satisfactory results with telephoto lenses. 
Satisfactory reception is possible up to a radius of 
about thirty miles from the Palace. In exceptional 
cases reception has been reported up to 200 miles. 
It is hoped that in the future international standard¬ 
ization with regard to definition and picture frequency 
may become available, as the absence of a common 
standard would be a most serious drawback. 

A Factory without Windows 

A description is given in the Electrical Review of 
August 4 of a factory without any windows which 
is being constructed for the Simonds Saw and Steel 
Co. at Fitchburg, Mass., U.S.A. It is completely 
air-conditioned and artificially illuminated through¬ 
out. It concentrates productive machinery now 
covering I7J acres in several plants, into acres 
of production space, from which daylight is com¬ 
pletely excluded. Lighting fixtures are being installed 
in 1,440 positions. Each consists of a 100-watt 
lamp and a simple curved porcelain reflector. These 
produce an illumination of not less than 20 ft.- 
candles throughout each room on the working plane. 
The Company plans to operate the new plant in¬ 
tensively on a three-shift basis, so that the work 
goes on continuously day and night. Service mains 
for water, gas, steam, power, light, air and oil are 
laid between the floors through ducts direct to more 
than 1,000 machines and furnace positions. The 
plant has a connected power load of 6,000 horse¬ 
power and a total of 4,200 electric outlets giving 
current for light, machine power, transformers, motor- 
generators and other units. Dust and exhaust gases 
are removed through underground ducts, served by 
thirty dust-removal units. The entire building is 
air-conditioned by Carrier uni ts and the humidity 
and temperature controlled through hydrostats and 
thermostats at four special positions. 'Man-cooler* 
systems have been provided for the comfort of men 
working at the furnaces. Air will be circulated through 
the building at the rate of about 400,000 cub. ft. per 
minute. It enters the structure through louvres on 
the end walls of four lean-to buildings which adjoin 
the main building. Water is obtained from four 
artesian wells by electric pumping. Air is blown 
through water-sprays in each of these structures 
before being distributed. 

The All-Welded Hull of H.M.S. Seagull 

H.M.S. Seagull is one of the two minesweepers 
ordered to be built at Devonport Dockyard as part 
of the 1936 Naval programme. It was decided that 
Seagull should be built all-welded, whilst the sister 
ship Leda should he constructed in accordance with 
the normal practice, that is, mainly riveted. The 
occasion was to be utilized by obtaining a trust - 
worthy comparison between the two methods of con¬ 
struction. So far as was practicable, the thicknesses 
of plating were left unaltered. The Seagull was 
launched cm October 23, 1937, the launching weight 
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was 313 tons, and the weight of the Leda was 338 
t tons. The welded vessel was commissioned and 
completed in 1938. Both ships underwent rough- 
weather trials in Faroe-Icelandic waters for about 
a fortnight in September 1938. 

A paper read by A. Nicholls on the Seagull to 
the Institution of Naval Architects on March 31, 
1939, and abstracted in Electric Welding of June, 
gives the conclusions to be deduced from the relative 
costs of building the two ships and their behaviour 
when on active service. In the discussion on the paper, 
„the Captain of the Seagull , who was present, said 
that he had found the vessel perfectly satisfactory in 
all respects, although he admitted that he had his 
doubts when he heard that he had been drafted to 
an all-welded ship. He had taken her to the region 
of Iceland for her trials in order to give the vessel a 
severe test in rough weather, and he testified to the 
almost complete absence of creaks and groans. He had 
found that at the same revolutions per min. his vessel 
was faster than any other in the flotilla, due, he 
thought, to the saving in weight, and he found that 
her fuel consumption was considerably less than the 
Leda and the other vessels of the flotilla. On the 
Seagull , which was a minesweeper, there was very 
little vibration from the winch aft, when drawing 
in the cables. The author concluded that there are 
no insuperable difficulties in the way of fabricating 
a ship’s structure entirely by welding and that the 
redistribution of labour entailed by the new technique 
does not involve additional expense nor increase the 
time of building. 

New York and London Roads 

It is stated in Roads and Road Construction of 
July that municipal engineers were greatly impressed 
by the highway followed during the Royal tour in 
the environments of New York. In particular the 
West Side Express Highway, the Triborough Bridge, 
the Henry Hudson Parkway and the Great Central 
Parkway can be described as magnificent highways, 
^hey form part of the system which has been built 
lap during the past ten years near New York. Some 
* f the engineers have returned with plans for bringing 
'"certain old-fashioned highways of Great Britain up 
to date. In New York City and Long Island alone 
there are more than a hundred miles of parkway and 
nearly two hundred fly-over crossings. Traffic us i n g 
these routes is able to reach the heart of Manhattan 
without a single hold up such as those which delay 
motorists many times on most routes into big cities 
of Great Britain. The question is discussed why 
New York and in a lesser degree Paris, Rome and 
Berlin have been able to achieve what London has 
only been able to do in a very minor degree. It is 
Suggested that there are two factors, the first con¬ 
nected with organization and the second with a 
happy choice of opportunities and times for road 
building. The development of parkways in the 
vicinity of New York was conceived and promoted 
by an independent organization known as the Long 
Island State Park Commission. This Co mmis sion 
has pursued a continuous policy, and has overcome 


difficulties in a way impossible to a well-meaning 
local authority. The opportunity presented by the 
economic crisis of 1929 and the vast sums after¬ 
wards distributed by the Federal Government for 
the relief of distress and unemployment was taken 
full advantage of with very happy results. The result 
has been that New York has now an unrivalled 
arterial road system. It is hoped that a similar 
coincidence, namely a strong independent planning 
authority aided by the central government could, 
and perhaps one day will, do the same for London. 

A *Hot' Lightning Flash 

A recent report issued by Science Sendee, of 
Washington, D.C., states that the Westinghouse 
Company has perfected a method, first discovered 
by P. L. Bellaschi, for producing an artificial electrie 
discharge which imitates natural lightning in its 
ability to set fire to materials in its path. This form 
of discharge, which is called ‘hot 1 lightning, is used for 
the routine testing of all high-tension power trans¬ 
formers sent out by the Company. The volt-ampere^ 
required for the test are 1 £ million volts, 80,000 
amperes. In the previous method used of creating 
discharge flashes, the heat developed was intense and 
they had enormously destructive explosive effects on 
whatever they hit unless it was adequately protected, 
but they did not last long enough to set fire to 
combustible targets, only leaving a scorched hole. In 
the ‘hot’ lightning stroke, there is a low-amperage, 
long-duration stroke following the main and deader" 
lightning discharged, similar to natural lightning. 
The after-stroke of "hot" lightning generates tem¬ 
peratures only half as high as the main stroke, but 
it lasts between 100 and 1,000 times as long. The 
long-duration charge is produced by means of 
additional condensers or by a transformer from which 
the charge is "soaked 5 through a series of resistance 
inductance coils in oil and permitted to follow the 
initial high-current discharge relatively slowly. 
Demonstrations are shown by the Company of ‘hot* 
lightning, fusing sand in a fibre tube, setting fire to 
cotton cloth and burning holes through copper sheets 
varying from one thirty-second to one-sixteenth of 
an inch in thickness. 

Earthquakes during May 1939 

According to the Bureau central s£ismoIogique de 
Strasbourg, 120 earthquakes were felt by people or 
recorded by instruments during May 1939. Eight 
were registered on each of the first and last days, 
seven were registered on each of the sixth and four¬ 
teenth, and only one was registered on each of the 
seventh, fifteenth, eighteenth and twenty-ninth. The 
most severe shocks appear to have been those in the 
region of Akita, Japan, on the first, in California 
near 29*5° N., 113*8° W. on the second, in the 
Azores (scale 5 on the island of Santa Maria) on the 
eighth, in the monte d'Aubrac, France (scale 5) on 
the sixteenth, in the Adriatic on the twentieth, and 
at Kalacryta (Greece) where houses were cracked 
and the intensity reached 8 on the Rossi-Forel scale 
on the thirty-first, six in all. The last of these appears 
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to have been the most intense. It was accompanied 
by a great noise and was followed by twenty-seven 
aftershocks, seven of which were strong. Next in 
order of intensity were those of the sixth, felt scale 4 
at Calapan in the Philippines, the seventeenth with 
epicentre in the Pacific south of the Bonin Islands, 
the eighteenth felt scale 4 at Brig in the Jura ber- 
noise, Switzerland, and the twenty-seventh at 
Birmanie near 23° N., 95 = E. The moderately strong 
seismic activity in Italy appears to have been 
continued, shocks having been experienced during 
May near Romagna, Bologna, Pouilles and Isemia. 

International Conference on Flames and Furnaces 
Ant International Conference on Flames and 
Furnaces will he held during September 17-20, 1940, 
at the Royal Institution in London on the initiative 
of the Institute of Fuel and the British Coal Utilisa¬ 
tion Research Association. One purpose of the Con¬ 
ference is to bring the new developments of chemical 
kinetics and spectroscopy to the notice of engineers 
and industrialists with the view of accelerating 
their practical application. The technical programme 
of the International Conference in 1940 has been 
prepared by a Committee of thirty engineers and 
scientific workers. Flames in the internal combustion 
engine and explosive flames generally are excluded 
from the scope of the Conference, which will be con- 
owned with the free combustion of gases, liquids and 
solids in air. The Editorial Committee proposes to 
invite the authors of papers to collaborate in covering 
the whole ground of flame and furnace research with 
the minmiom of overlap. Selected authors throughout 
the world will be asked to contribute papers on 
specified problems, and early in 1940 the Editorial 
Committee will co-ordinate the various papers with 
the help of selected experts in each field acting as 
chairmen and reporters of the various te chni cal 
aeeabns. It is hoped to secure a large attendance of 
foreign engine ers and scientific workers for a con¬ 
ference which should have great practical indust rial 
significance. 

International Gencticai Congress 

Thx programme of the seventh International 
Cfonatical Congress to be held in Edinburgh during 
August 22-30 has now been published, Pre-Congress 
activities include an International Conference on 
Nomenclature and Terminology of Cytology and 
Genetics, organized by the International Union of 
Biological Sciences and the Institut International de 
Co-operation Intdlectuelle, to be held in London 
during August 14—17. A tour has also been arranged 
to cover London, Cambridge, Chester and Winder- 
mere, During this tour, various institutes at Cam¬ 
bridge wifi be visited on August 18 and 19, and the 
Fresh Water Biologicel Station at Wray Castle, 
Windermere, will be visited on August 22. Full 
details of the Genetic*! Congre® to follow at Edin¬ 
burgh are given in the programme, a copy of which 
can be obtained foam Prof. F. A. E. Grew, Institute 
of Animal Genetics, King’s Buildings, West 
Road, Edinburgh, 


Announcements 

The Clement Cleveland Medal has recently been* 
awarded to Mile. Eve Curie by the New York Cancer 
Committee in recognition of her biography of her 
mother. This is the first time that this distinction 
has been conferred upon a foreigner. 

Da. Eugen Fischer, professor of anthropology in 
the University of Berlin, has been awarded the 
Goethe prize for art and science by the Gorman 
Chancellor. 

The following appointments and promotions in the^ - 
Colonial Service have recently been made : S. F. 
Barnett, veterinary officer, Kenya; W. J. Gray, 
veterinary officer, Tanganyika Territory; F. G. 
Waddmgton, veterinary officer, Tanganyika Terri¬ 
tory ; H. T. Dale, meteorological assistant, Nigeria ; 
W. H. C. Belgrave, chief research officer, director of 
agriculture, Straits Settlements, and adviser on 
agriculture, Malay States ; A. C. Shill, adviser in 
agricultural marketing and controller of agricultural 
exports, Malta, chief horticultural officer, Palestine ; 

T. A. Strong, conservator, Malayan Forest Service, 
conservator of forests, Ceylon. 

The thirty-first annual Autumn Meeting of the 
Institute of Metals will be held in Glasgow during 
September 5-8. Further information can be obtained 
from the Secretary, Iron and Steel Institute, 4 
Grosvenor Gardens, London, S.W.l. 

The Association of Special Libraries and Informa¬ 
tion Bureau (ASLIB) will hold its sixteenth annual 1 
Conference at University College, Nottingham, during 
September 15—18, under the presidency of Sir Harry 
Lindsay. Further information can be obtained from 
the General Secretary, Association of Special 
Libraries and Information Bureaux, 31 Museum 
Street, London, W.C.l. 

The Swiss Society of Naturalists will hold its one 
hundred and twentieth meeting at Locarno during 
September 23-25 in conjunction with the Swiss 
Medico-Biological Society. The subject for discussiork 
will be the pathology and clinical aspects of hereditar^F 
diseases and their diffusion. Further information oan*\ 
be obtained from the secretary, Prof. E. Ludwig, 
Pestalozzistrasse 20, Basel. 

The eighth Congress of the Institut International 
d’Anthropologie will meet at Istanbul during Sep¬ 
tember 18-25 under the* presidency of Prof. E. 
Pittard of Geneva, president of the Institute. The 
meeting will be held in five sections, covering 
palaeontology and archaeology, physical anthropology, 
heredity and blood groups, social anthropology, 
linguistics and the history of religions. ^ 

The Rockefeller Foundation has established a % 
training fellowship in psychosomatic research tenable ' 
at the Tavistock Clinic, of the annual value of £450 
available for three years from September I, 1939. 
Further information may be obtained from Dr. 

A. T. M. Wilson, Tavistock Clinic, Malet Place, W.C.L 
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Notes on points in some of this week's letters appear on p. 334. 
Correspondents are invited to attach similar summaries to their communications. 


Cosmic Ray Ionization Bursts 

Cosmic ray ionization bursts produced by showers 
of ten or more particles in a small ionization chamber 
(volume 1 litre) have been recorded at sea-level in 
Cambridge and, thanks to the hospitality of Prof. 
P. M. S. Blackett and Dr. H. J. J. Braddiek, under 
30 m. of clay in London. The data discussed here, 
curves A (150 hours) and B (350 hours), are from 
runs with no lead or other dense shower-producing 
material above the chamber (the wall of the chamber 
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was of duralumin, 1-2 cm. thick, so as to avoid 
Jus much as possible showers produced by cascade 
^multiplication in the chamber itself). Curve C 
^(500 hours) is the result of similar observations 
at sea-level with a large ionization chamber (volume 
175 litres, wall-thickness 0*3 cm. of steel), most of 
which were published by one of us 1 in 1936, when 
the method of recording was also described. The 
curves show the number of showers per hour in 
which N or more particles intersected the ionization 
chamber; the number of shower particles N was 
estimated on the basis of a specific ionization in 
normal argon of 90 ion-pairs per cm. 

The ionization burst b obtained at sea-level with the 


chambers used to observe them that they are 
mostly extensive showers, originating in the atmo¬ 
sphere, of the same type as those found by Auger and 
his co-workers 2 with counters. We should not expect 
to find exactly the ratio of the areas (approximately 
1 : 30) because narrow shower* or condensations of 
rays of cross-section smaller than the area of the 
large chamber tend to increase disproportionately the 
bursts in the small chamber. 

The bursts which are found underground (curve B ) 
_ must be produced by the pene¬ 
trating component of the cosmic 
rays. We have calculated the dis¬ 
tribution curve to be expected in the 
tube station for cascade showers pro¬ 
duced by electrons ‘knocked on 9 by 

-- mesons using the data given in the 

paper by Bhabha 4 in which, however, 
the meson was assumed to have 
spin }. We adopted, following Euler 
and Heisenberg 3 , an exponent 1*87 

__ for the integral energy distribution 

of the mesons originating in the 
atmosphere. The calculation shows 
V, (curve m) that the showers result- 

V ing from this process alone are 

X nearly sufficient to account for the 

nA hursts recorded underground, if we 
I assume that the cross-sectional area 

of the showers underground is not 
much greater than the area of the 
i chamber (actually more of the 

-1- larger bursts are found than are 

1000 given by this calculation, but the 

theoretical implications of this dis¬ 
crepancy will be discussed later). 

At sea-level a similar calculation (curve n) gives 
much fewer bursts than are observed even if we 
suppose that the showers are so narrow that all the 
shower particles in any one burst can intersect the 
small chamber : but we already know that most 
of the showers observed at sea-level are at least wider 
than the large chamber. We therefore conclude that 
a negligible number of the extensive showers observed 
at sea-level is produced by electrons knocked-on by 
mesons. It would seem also that an insufficient 
number of such showers can be produced by the 
spontaneous decay of the meson, a process which 
might be invoked to explain the steeper parts of the 


big ionization chamber (curve C) involve much larger 
numbers of shower particles than those obtained with 
the small chamber (curve A), and also each curve 
has a remarkable change of slope at a rate of 
occurrence about 0*16 per hour. The curves, how¬ 
ever, can be superposed fairly closely if the size of 
the showers in the small chamber is multiplied by 
10 . We deduce from this approximate proportionality 
of the size of these showers (as distinct from their 
rate of occurrence) to the areas of the thin-walled 


sea-level curves. 

We think, therefore, that nearly all the showers 
which produce bursts at sea-level in our thin-walled 
ionization chambers originate very high in the atmo¬ 
sphere, and that the dual nature of the distribution 
curve at sea-level (as indicated by the change of 
slope) is due, not to the existence of showers of two 
kinds, but to the fact (already noted by Auger 1 ) 
that each extensive shower‘has a core of closely 
spaced particles surrounded by a relatively wide 
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f ringe of much more thinly spaced particles able to 
produce bursts of small size. 

Hugh Carmichael. 


St. John's College, 
Cambridge. 


Chang-Neng Chout. 


Cavendish Laboratory, 

Cambridge. 

Harmiobael, Pr*>c. Roy. Soc., A, 164, 223 (1936). 

- Aug. r, Max*, EhrenfUt aod Freon, J. Phys. et Rad., 19, 39 (1939>. 
s Eukr and Hebeubeig, Hr. exak. Xaiunritt.. 17, 1 (1938). 

* Bhabha. Proc. Roy. Sac.. A, 164 . 267 (1938). 


£ Spectrum of Actinium K 
The radio-element actinium K recently dis¬ 
covered 1 derives from actinium (Z — 89) by emission 
of an a-particle and is placed in the position 8/ 



of the MendeWeff table. This element behaves 
ebctmicaUy like on alkaline metal, and its period is 
tl minutes. 

Actinium K has been prepared from an aqueous 
suspension of lanthanum fluoride containing actinium. 
The different radio-elements normally deriving from 
actinium were eliminated by eight successive pre- 
eipftatsm of carbonates (lead, barium, lanthanum) 
with ammonium carbonate. The residual solution 
was evaporated and calcined. The decay curve of 
the product obtained by this way shows that the 
actinium K is radioaetiveiy pure. 

A fraction of ther product was placed on a sheet 
of mica 20 p thick or on a sheet of aluminium 
5 p thick sad introduced into a Wilson cloud 
chamber. The method of introduction of the 
sources and the method of measurement of the 
£-ray tracks have already been described*. 1,000 
3-rays have been measured in this way, and the 
continuous spectrum obtained is represented in the 
aceomponying graph. For comparison the con¬ 
tinuous spectrum of actinium C* has been indicated 
in the same figure, 

The principal {haracteris&cs of the spectrum are 
brought together in the following table, in which are 


also shown the characteristics of the continuous 
spectra of actinium B and actinium C*. , 


JEp (kev.) 

Actinium K 150 

Actinium C ’ 300 

Actinium B .wD 

Ep =■ energy coiresponding to 
emibbion. 

Em ~ average energy. 


Em (kev.) Em (kev.) 

205 1 *200 

470 1 000 

300 1 '000 

the maximum probability oJ 


There have been observed on the photographic 
plates tracks of a certain number of positons the 
energies of which vary from 400 to 2,000 kev. The 
frequency of these positons is ten times higher when 
the mica sheets are used instead of the almnimumt" 
It is thus possible that the actinium K emits an intense 
y-radiation of more than 3,000 kev. ; the positons 
observed wo ul d result from the materialization of 
these Y-ray 3 t* 16 support. 

If we admit that the upper limit of energy of * 
actinium K spectrum is 1,200 kev. this point is found 
on the upper branch of the Sargent curve, correspond¬ 
ing to permitted transitions. 

M. Perey. 

M. Lecoin. 

Laboratoire Curie, 

Institut du Radium, 

University, Paris. 

1 Ferey, M., CJL, 208, 97 (1939). 

* Lecoin, U., J. Phys. et le Radium, 9, SI (1938). 


Phase Transitions of Nuclear Matter 


The distribution of capture cross-sections of slow 
neutrons reveals a surprising concentration of ^ 
strongly absorbing elements in the region of the 
rare earths 1 . As has been pointed out*, this fact 
may be explained in the simplest way by the sup¬ 
position that the mean spacings between the 
resonance capture levels of slow neutrons have a 
minimum in this region of the periodic system. A 
more detailed study of the connexion between the 
distribution of the capture cross-sections and the 
variation of resonance level density carried out by 
me seems to prove definitely the non-monotonic 
shift of the resonance level spacings with a minimum 
in the region of the rare earths (mean atomic weigh^ 

160). t 


This fundamental fact permits us to draw somfe, 
conclusions on the properties of excited nuclear 
matter. The general conception of nuclear excitation 
due to Bohr* enables us to treat excited nuclei as 
thermodynamical systems. Between the mean level 
spacing Z> and the thermodynamical quantities of 
the nucleus, we have the relation 4 


D rv^ e ~ & (Efd)' 

where S is the entropy of the nucleus as a function 
of the excitation energy E and the atomic weight A. 
From (1) it follows that a minimum, of D implies a 
maximum of S if all thermodynamical quantities ar$ 
assumed to be continuous. Consequently the nuclear 
entropy at excitations equal to the dissociation 
energy of a neutron Q varies non-monotonicly with 
A. As is well known, Q is fairly constant for light 
elements but decreases slowly towards the end of 
the periodic system because of the coulomb repulsion. 
If all the nuclei at excitations equal to Q were in the 
same thermodynamical state, then the excitation 
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energy should be given as a function of the nuclear 
j temperature 9 by a common expression of the form 
E = a • 9 n . (2) 

According to Landau and Weisskopf, a a 0 -A and 
n — 2, while according to Bethe a — (3-A 2/3 and 
n — 7 A It may be shown quite generally that 

there does not exist any power dependance of E 
upon 9 which agrees with the non-monotonic 
variation of D exhibiting a sharp minimum at 
A — 160, at any rate if we assume a^iori/^ A 2 ' 3 . 
Thus the shift of D shows, either (I) that not all 
nuclei are in the same thermodynamical state at 
excitations equal to Q, which excitations for the 
-^heavier nuclei correspond to lower temperatures, or 
(II) that the coefficient a in equation (2) is a com¬ 
plicated and possibly non-monotonic function of A, 
due perhaps to the variation with A of the relative 
effects of the electrical and short-range nuclear 
forces. 

The first possibility, which seems to us to be the 
more likely one. means that the properties of excited 
nuclear matter change at a certain temperature. So 
we arrive at the hypothesis of phase transitions of 
nuclear matter . This hypothesis is especially attractive 
since it makes nuclear matter analogous to two 
other quantum ‘liquids’, namely liquid helium and 
the conductivity electrons which also undergo phase 
transitions at low temperatures. Perhaps phase 
transitions are a common property of any liquid 
exhibiting sharply expressed quantum properties, 
but only the further experimental study of the 
structure of the nuclear energy spectrum can ascer¬ 
tain whether nuclear matter really exists in two 
different phase modifications. 

The same hypothesis of phase transitions has also 
been suggested simultaneously by Dr. I. Pomeran- 
chuk. A more detailed discussion of the problem 
will be published in a paper to appear in the Physical 
Review. 

I. Gurevich. 

Radium Institute, 

Academy of Science of the U.S.S.R., 

Leningrad. 

July 2. 

1 Dunning, I. R., and others, Phys. Rev., 48, 265 (19*35), 
s Hovesy, G., and Levi, H.. Kgl. Vanske VteZ. Selekab. JL lafh. Phyg. 

Medd., 14, No. 5 (1936). 

a *Bohr, N., NATURE, 137, 344, 351 (1936); Science. 86,161 (1937); 

4 Bohr, N„ and Kalckar, F.. Kgl. DantJre Vid . Selsl&b. Math. 
Phys. Medd.y 14, No. 10 (1937). 

. Landau, L., Sow. Phys., 11, 556 (1937); Weisskopf, V., Phye. Rev., 
' 52, 295 (1937) ; Bethe, H., Rev. Mod. Phy*., 9 (1937). 

Effect of Tube-Length on the Visibility of Dust 
Particles with an Oil-immersion Objective 
When a well-corrected oil-immersion objective is 
used to examine dust particles mounted in a medium 
such as Canada balsam, of similar refractive index to 
the oil, the finer particles will give a very similar 
image on either side of the correct focus, provided 
the objective is used at the tube-length for which it 
is designed. We have found, however, that if the 
dust deposit is mounted dry on the underside of the 
fhicroscope cover-glass, the image on either side of 
the correct focus is not the same at the specified 
tube-length, and in order to obtain the best images, 
the tube-length must be reduced. 

The dust deposits which are collected on a cover- 
glass by the thermal precipitator are mounted dry in 
the above way, and examined with a 2-ram. apoohro- 
matic oil-immersion objective, NA.. 1*30. In these 


circumstances a considerable fraction of the finest 
particles are not visible unless the tube-length is 
reduced until the images on either side of the focus 
are similar. The necessary reduction in tube-length 
is of the order of 2 or 3 cm., an amount which is 
often beyond the tube-length adjustment of an 
ordinary^ microscope. An equally satisfactory correc¬ 
tion can, however, be obtained by using the adjustable 
tube-length corrector designed by the British Scientific 
Instrument Research Association, at the tube-length 
specified for the objective. 

The details of this investigation and of certain 
other factors which affect the counting of dust 
particles will be published elsewhere. 

We wish to thank the Gold Producers Committee 
for permission to publish this communication. 

D. G. Beadle. 

H. S. Patterson. 

Physico-chemical Investigation Department, 
Transvaal Chamber of Mines, 

Johannesburg. 

June 29. 

Electronic Conduction of Magnetite (Fe 3 0 4 ) and its 
Transition Point at Low Temperatures 

We have measured the electronic conductivity, 
down to liquid nitrogen temperature, of a number 
of iron oxides of the homogeneous *Fe 3 0 4 ’ phase, 
especially as a fimction of the exact stoichiometric 
composition of the material. This seemed of theoretical 
interest for several reasons : 

(а) Fe 3 0 4 is an abnormally good conductor among 
the semi-conductors with partially filled lattice 
bands 1 . 

( б ) Fe 3 0 4 has a very remarkable crystal structure 
involving a probably statistical distribution of both 
Fe 3 + and Fe 3 + ions at equivalent lattice points 1 . 

(c) There are indications that Fe 3 0 4 shows a 
transition point in the neighbourhood of 120 ° K. 
Anomalies in the magnetic behaviour* at 120° K., in 
the specific heat* and in the lattice constant 4 at 
114° K., have been found. The magnetic anomaly, 
however, depends on the mode of preparation 5 . 

We thought it possible that the statistical distribu¬ 
tion of Fe 2 + and Fe 3 +, which is a statistical distribu¬ 
tion of electrons about the double number of lattice 
points containing Fe 8 +, and which accounts for the 
rather high electronic conductivity of magnetite, 
would lead to some type of order at lower tempera¬ 
tures. A transition of this kind would probably offer 
an explanation of the anomalies at 120° K. One 
would expect such a transition to be very sensitive 
to the ratio Fe : 0 in the crystal, since an excess 
of oxygen (solid solutions of Fe 3 0 4 and Y-Fe 5 O s ) 
would imply : (a) vacant lattice points in the 16-fold 
position* containing, in stoichiometrically pure Fe 3 0 4 , 
8 Fe+ + +8 Fe*r + +, and ( 6 ) an increase of the 
ratio Fe*~:Fe s + at this lattice position; both 
factors would be unfavourable with respect to order. 
For the irregularities found by Hilpert and Forrer 
this would supply an explanation more satisfactory 
than that put forward by these authors. 

Furthermore, one would expect that such a transi¬ 
tion, involving the conducting electrons, would be 
accompanied by very pronounced effects in the 
specific resistance at the transition temperature. 

Actually we have found a strong discontinuity in 
the resistivity curves of some Fe 3 0 4 samples, and a 
considerable influence of the ratio Fe: O. 

The main difficulty consists in the preparation of 
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homogeneous crystalline samples of varying com¬ 
position but all belonging to the Pe 3 0 4 or magnetite 
(spinel) phase 7 . Details of our present technique will 
be given elsewhere ; we used pure oxide pressed into 
bars and sintered at about l,300 c . 

^Ve have found for magnetite with a composition 
in the neighbourhood of Fe s 0 4 a gradual increase 
of the resistance (for example, by a factor 10) as 
one goes from 300 3 K. to 120° EL, a sudden increase 
of the resistance at approximately 117° K. by a factor 
of the order 100, and towards still lower temperatures 
again a continuous increase. Samples containing an 
excess of Fe t O, in solid solution, however, show a 
stronger gradual increase of the resistance with 
decreasing temperature, but a much smaller jump 
in the curve at about 120“ K. or even merely a change 
in the temperature coefficient of the resistance in 
that temperature region. 



eixnros are in full accordance with the picture pro¬ 
posed above for the nature of the transition and our 
oonoept of the cation arrangement in the Fe s 0 4 
(and the *f-Fe t O,) lattice. In further support of 
onr views* we found that sample I shows a distinct 
drop in the susceptibility for weak magnetic fields 
at about 117° K., whereas with sample 3J the corre¬ 
sponding effect is much weaker* 

A more complete account of this work, and details 
about certain hysteresis phenomena accompanying 
the transition, will be given elsewhere. Measurements 
at liquid hydrogen and liquid helium temperatures 
are in preparation. 

E. J. W. Vebwey, 
3fatuurkundig Laboratorium, 

N. V. Philips' Gloeilanapenfabrieken, 

Eindhoven. 

June 22. 


* *-/'**•* J* Bow, J, H., Trat. chim 66, 531 
; d«r Boer, J, H*, *nd Vncwey, E. J. W., Proc. Phyi.Soc , 

P«t, « UOT); SebotUcy, W., Z. *A. PAjS" 19, Ml 

* Web*. 1\, mu i Forrer, Ami, PAj»„ (io), 18, 330 (1923). 

* r U * £ K ** /• Pk **- 30, 47 (1926) ; 

it. W H J. Amir. Cbm. Soc. % fgL, 215 0929), 

♦Sflaaorw B. 8., azxl Ttyior, N. W., J m Cbm PA*»., 2, 58 (1934)> 
♦Foirer. ,Ac*4. Sei„ W ?,281 <1938) ; Hflpert, B. S., Haler 

K. ff., and Hoffmann, A., her., 71, 267« <1938). 

* Id • 7- /• 65(1935); cf. also Bln, G„ and 

fktoholm, G„ Z. Cftm., (B), 29, 95 <1936)7 
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New Iodine and Fluorine Derivatives of Monosilane 

We have recently investigated the reaction between 
monosilane, SiH 4 , and hydrogen iodide at 80° ui 
the presence of al uminium iodide, and have isolated 
from the products two stable iodides of the formulae 
SiH 2 I 2 and SiH 3 I, which are formed together with 
silico-iodoform and silicon tetraiodide. The former 
is a heavy colourless liquid of low volatility (vapour 
pressure 2-3 mm. at 0°), while the monoiodide 
is a liquid of boiling point 45*8° and melting 
point—56-5°, which resembles methyl iodide in 
appearance. 

Both these compounds attack mercury, and, in the 
case of silyl iodide, the products have been shown tq_ 
consist of monosilane, disilane, hydrogen and mer¬ 
curous iodide. It is possible that mercury silyl 
iodide, HgSiH 3 I, might be formed under certain 
conditions, but this compound is certainly less stable 
than mercury methyl iodide. Silyl iodide in the vapour 
phase absorbs light of wave-length less than about 
2800 A. and is rapidly decomposed by light in presence 
of oxygen, with liberation of free iodine. Both iodides 
bum readily in air, with liberation of free iodine and 
formation of silica. 

Silyl iodide reacts with magnesium in the presence 
of anhydrous ether. Some magnesium is dissolved 
and the residue is blackened. At the same time a 
white, ether-soluble compound separates in small 
amounts and hydrogen and monosilane are evolved. 
Addition of water results in the evolution of further 
quantities of hydrogen and monosilane. It is thought 
that this reaction is due to the formation of a Grignard 
compound by the silyl iodide. Its stability is evidently 
lower than that of the corresponding compound pre¬ 
pared from methyl iodide. The numerous synthetic 
reactions which a compound of the above type 
would be expected to undergo are being further 
investigated. 

The reaction between dichlorosilane and antimony 
trifluoride at room temperature, in presence of anti¬ 
mony pentachloride as catalyst, has yielded a new 
fluorinated silane of the formula S£h 2 F 2 (boiling 
point, —77*5°; melting point, —119*1°). This 
substance is separated with difficulty from silicon 
tetrafluoride, which is also formed in the reaction 
by a process of fractional condensation at low tem¬ 
peratures. The fluoride is an inflammable gas which 
is without action on mercury or glass. Silyl chloride, 
SiHgCl, undergoes a similar reaction with, antimonm 
trifluoride, but the products have not yet been coufp 
pletely separated. 

A. G. Maddook. 

0. Reed. 

EL J. Emei^hs. 

Imperial College of Science and Technology, 

London, S.W.7. 

July 24. 


Anomalous Thermal Expansion of Carbon 

Disulphide at Low Temperatures ^ 

Applying the method of Kamerlingh Onnes and 
I, A. D. Boks 1 and using special quartz apparatus, 
I have determined the value of the ratio vt/v 0 for 
carbon disulphide in the domain of temperatures 
from -f 20° to — 112° G, giving particular attention 
to the vicinity of — 80°, because at temperatures 
lower than that the carbon disulphide becomes 
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muddy, small quantities of sulphur floating m the 
, liquid. 

On the basis of these experimental results, I have 
calculated the coefficient of expansion 

1 dv 
* ~ v ~di 9 


and also the variation of this coefficient with tem¬ 
perature, namelj r , - ^ for the whole domain in¬ 
vestigated. It appears that the coefficient of thermal 
expansion of carbon disulphide decreases rapidly 
with temperature, reaches a minimum at — 80° and 
then increases ; the variation of the coefficient of 
. _ .1 doc 

exp ans ion, that is - diminishes when the tem¬ 


perature decreases and changes sign at — 80° from 
positive to negative. 



The accompanying diagram shows the course of 
the coefficient of expansion of carbon disulphide. 
The phenomenon proves certainly the existence of 
an anomaly in the change of density of the carbon 
disulphide with temperature. However, neither this 
phenomenon nor an evident anomaly in the course 
of the dielectric constant of carbon disulphide* 
necessitates the existence of two liquid phases of this 
substance, as my investigations on the specific heat 
have proved that a transformation point does not 
exist in carbon disulphide. 

J. Maztcr. 

Physical Laboratory, 

Polytechnic Institute, 

Warsaw, 

June 30. 

* Oruaes, K&merlingti, and Boks, I. A. D., Comm. Leiden 170 
»Lmardl, H., Z. Pbvs. t B, 153 (1922). 


Physical Characterization of Calf Thymus 
Nucleohistone 

\\ e have characterized calf thymus nucleohistone, 
prepared by modified HuLeamp 1 methods, by 
observation of its sedimentation velocity, sedimenta¬ 
tion equilibrium, diffusion, viscosity and electro¬ 
phoresis. Between pH 5*2 and pH 9*U in buffers 
containing 5 per cent sodium chloride it is mono- 
disperse, and close to pH 10*4 is irreversibly trans¬ 
formed into a homogeneous material having a smaller 
sedimentation constant than the original nueleo- 
histone. In these buffers, the reciprocals of the 
sedimentation constants of the nucleohistone and its 
transformation product are linear functions of the 
protein concentration, and the limiting values of the 
sedimentation constants for zero protein concentra¬ 
tion have been found. 

Using the limiting value of the sedimentation 
constant, and the diffusion constant for dilute protein 
solutions containing 5 per cent sodium chloride, the 
molecular weight of the nucleohistone is found to be 
2 , 200,000 in good agreement with the value 2 , 100,000 
determined by sedimentation equilibrium. The sedi¬ 
mentation data indicate that the molecule is highly 
elongated. 

In buffers of ionic strength 0*02-0*04 the molecule 
is less stable. This is true of solutions in neutral 
2 per cent calcium chloride, in which the sedimentation 
constant is independent of protein concentration, and 
equal to the limiting value for 5 per cent sodium 
chloride - buffer solutions. Near pH 12 in 5 per cent 
sodium chloride - buffer solutions a precipitate is 
formed exhibiting the typical behaviour of a 
histone. 

The electrophoretic behaviour was investigated in 
buffers of ionic strength varying from 0*02 to 0*08, 
using both types of Tiselius apparatus. The protein 
is insoluble in such buffers below pH 5, the insoluble 
region including the isoelectric point, which is esti¬ 
mated to be close to pH 4. Prom pH 5 to pH 9 the 
material is negatively charged and homogeneous 
eleetrophoretieally. Dialysis against tenth normal 
sodium hydroxide followed by return to lower pH 
shows that the major part of the material is un¬ 
altered. 

The effective charge of the protein molecule as 
calculated from titration data is not in agreement with 
the charge calculated from mobility data alone. This 
difference is attributed principally to the linear 
nature of the molecule, a length to width ratio of 50 
being indicated. 

The marked variation, with the ionic strength of 
buffer, found for the mobility is of the type required 
by the Debye-Huckel theory. Theoretical difficulties 
at present prevent the correlation of the absolute 
theoretical values with those found experiment¬ 
ally. 

The rates of electrophoretic migration varied in the 
two sides of the U-tube, depending chiefly upon 
whether the initial migration had been from protein 
to buffer or vice-versa. It also varied with protein 
concentration. These variations appear to depend 
on several factors, including differences in conductivity 
and ionic strength, pH and viscosity on the two sides 
of the migrating boundary. Corrections determined 
for conductivity and ionic strength have been found 
to reduce the magnitude of the variations to about 
one half. 
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The molecular kinetic and electrophoretic behaviour 
if the protein appear to be independent of the method 
of preparation. 

R. Owen Carter. 
James L. Hart . 

Laboratory of Physical Chemistry, 

University of Wisconsin, 

Madison, Wisconsin, U.S.A. 

July 11. 

W., Z. physiol Chem.. 88, 145-1% fl9ui>. 


Oxidation of Succinate by Heart Muscle 
It is widely held that the oxidation of succinate 
in Animal tissues proceeds in the following manner; 
Oxygen *—- Cytochrome Oxidase ~ Cytochromes <—- 

{(l&iC) 


G 


‘Succinate Fumarate* 


Succinic dehydrogenas* 

It is assumed that no co-enzyme or intermediary 
hydrogen carrier is required to link succinic dehydro¬ 
genase to the cytoehmme-cytoehrome oxidase sys¬ 
tem 1 . This question has acquired special significance 
in view of the essential role of the succinic-fumaric 
acid system in cellular respiration which has been 
postulated by Szent-GySrgyi 5 . 
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precipitated by trichloroacetic acid. The rate at 
which the principle sediments in the quantity ultra- ^ 
centrifuge at 512 r.p.s. (field at the bottom of the 
tubes, 69,000 g) suggests a molecular weight of the 
order of 140,000. 

The activating principle is not identical with cata¬ 
lase 5 or with aluminium*. It may represent the factor 
the removal of which in the experiments by Stotz 
and Hastings 7 and in those of Hopkins, Lutwak- 
Marm and Morgan 8 led to partial or complete in¬ 
activation of their oxidase preparations towards 
succinate. On the other hand, spectroscopic observa¬ 
tions show that succinate when added to ultra- 
eentrifugally purified oxidase preparations causes the > 
reduction of the cytochromes a, b and c present in 
such preparations as well as that of added cyto¬ 
chrome c. The concept that the activating principle 
provides a coupling link between succmic dehydrogenase 
and the cytochrome-cytochrome oxidase system would 
be valid only if it can be shown that the rate of 
reduction of cytochrome by the incomplete enzyme 
system is insufficient to bring about a measurable 
oxygen uptake under the conditions of the mano- 
metric experiments. This question, as well as the 
possible relationship of the activating principle to a 
fiavoprotein*, is under investigation. 

The results of typical experiments will be found 
in the accompanying table : 


Preparation 

--- 

Time for reduction of 
methylene blue at pH 

7-4 and 37* 

Oxygen uptake (/<1. iu 00 min. 
weight of enzyme preparation a 
hydroquinone and su 

) in presence of 
t pH 7 *4 and 37° 
[jcbute reapcctlv 

5 mgm. dry 
; 0-033 mM. 

3iy 

Snerinate f Control 

Hydroquinone 

Hydroquinone 
+Cytochrome 

Succinate 
+ Cytochrome 

Succinate 
+ Oytoclirome 
4- Activator 

1 < ultmttfntrifngt'd . 

% * UitraoenirifaRMi . 

1 v koeW*. precipitated 
a * tetrafe. pmtyfttattd 

3 x faoeieet. precipttatidh alter 45 hr. . 

» ! 3 min. 6U rnin 

- 1 4 min. ~ 6U min, 

7 min. mi™, 

60 

700 

720 

760 

0 

IS 

545 

120 

0 

392 

000 

176 


Oxidase preparations obtained by the method of 
Ke&n and Hartree* from beef heart muscle extracts 
by isoelectric precipitation catalyse the reduction of 
methylene blue by succinate under anaerobic con- 
d*fck»s as well aa the oxidation of succinate by mole- 
cute oxygen. Upon repeated isoelectric precipitation, 
the aerobic activity towards succinate is greatly 
impaired* whereas that towards hydroquinone is 
lmaftered ; ha both cases an excess of cytochrome c 
was added. 


When phosphate extracts from ground and washed 
heart muscle are spun in an ultracentrifuge at 
384 r.p.s, for 30 minutes, a sediment is obtained which 
does not catalyse the aerobic oxidation of succinate in 
spHe of the fact that such preparations, even after 
twice repeated sedimentation, contain cytochrome oxi- 
daee, cytochrome a, b and c, and succinic dehydro¬ 
genase K The ability to oxidize succinate aerobically is 
restored by the addition of small amounts of the clear, 
supernatant fluid obtained by the ultracentrifugation 
of crude heart muscle extracts. It exerts its activating 
power ate towards oxidase preparations which have 
been partially inactivated by repeated isoelectric 
precipitation. The supernatant fluid alone is inactive 
towank succinate even in the presence of an excess 
of cytochrome e. 


The activating principle present in the supemataa 
opid is not dialysable, but it is inactivated upoi 
awlyms against large volumes of phosphate bizffei 
7 /*\ P 18 Pmty destroyed when the crud 
extract is kept at 100“ for 10 minutes, and it i 


This investigation was aided by a grant from the 
Jane Coffin Childs Memorial Fund for Medical 
Research. 

Kurt G. Stern. 
Joseph L. Melnick. 
Laboratory of Physiological Chemistry, 

Vale University School of Medicine, 

Kew Haven, Connecticut. 
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1 Szent-Gyorgyi, A., Harvey Lectures, 84, 265 (1039). n 

* Szent-Gy6rgyL A, "Studies on Biological Oxidation and Some o'f* 

to Catalysts (Budapest-Lelpzig, 1937). 

* Keflin, D., and Hartree, E. P., Proc . Roy. Soc., B, 126, 171 (1938). 

^Ifeiied e^taf >rW ^ > ^ Melnick, J". L., and Scheff, G., unpub- 

*U930) aim ’ J ‘’ an<1 M4rtens30n ' Skand. Arch. Phytiol., 78, 01 
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' ®*> antl Hasting., A. B., J. Biol. Ohem., 118, 479 (1037). 
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t'oly-condensatton of x-Amino Acid Esters ) 
Undeb different experimental conditions, there 
can be obtained from glycine ethyl ester, among other 

I™gthB Pr ° dUetS ’ polypeptide esterB of various chain 

glyeine eth y 1 eater in various 
solvents, kept either at room temperature or boiling 
KSS; deposit precipitates on long standing from 
which a number of fractions were isolated The 
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analytical data of some representative fractions 
f correspond to the following new compounds : dodeka- 
glycine ethyl ester (solvent: xylene at room tem¬ 
perature) ; trideka-glycine ethyl ester (solvent: 
xylene at boiling temperature); heptadeka-glyeine 
ethyl ester (solvent: benzene at boiling temperature). 

(2) On passing oxygen or hydrogen through free 
glycine ethyl ester, the liquid gradually solidifies. 
After standing several weeks, there were isolated 
hexadeka-glyeine ethyl ester from the oxygen- 
treated ester and eikosi-glycine ethyl ester from the 
hydrogen-treated ester. 

It appears that, under suitable conditions, glycine 
« ethyl ester can be condensed into linear chains of 
considerable length. The products are hornlike and 
practically insoluble even in hot water. 

As in the case of other high-condensation products, 
it should be borne in mind that, although the 
analytical data and the chemical properties found 
are in agreement with the formulas given, they might 
correspond also to mixtures of hitherto unknown 
peptide ester homologues of high chain length. 

(3) The ability to form linear chains is not con¬ 
fined to glycine ethyl ester ; thus alanine ethyl ester 
(of which the only direct condensation product 
hitherto known was alanine anhydride) yields under 
suitable conditions, inter alia, condensation pro¬ 
ducts which give a strong biuret reaction and seem 
to be alanine polypeptide esters. 

Systematic experiments on the behaviour of 
various esters of the different representative amino- 
acids and their peptides are in progress. 

Max Fraxkel, 

Hebrew University, Ephraim Katchalski. 

Jerusalem. 

July 6. 


A Chromatographic Study of Lignite 
We find that the Tswett technique is appropriate 
for the accumulation and'isolation of some interesting 
compounds occurring in lignites. Thus, light petroleum 
was allowed to percolate through 


to the triterpene class. It gives the usual sterol 
reactions but is not precipitated by digitonme. 
Colourless prisms (from acetone), m.p. 244—247 3 
(decomp., uncorr.); lsevorotatory ; molecular weight 
in camphor, close to 400. 

The chromatographic investigation of raw ex¬ 
tracts of lignite was facilitated by a broad pink zone 
in the column, which deepens and becomes dark 
wine red, by elutriation with alcohol. Furthermore, 
it slowly becomes light yellow when kept in an open 
flask; this change is rapid, however, if carbon 
dioxide is introduced. So far we have not succeeded 
in crystallizing the compound responsible for these 
phenomena, possibly because it is accompanied by 
abundant quantities of resin. 

L. Zechmeister. 

O. Erehden. 

University, 

Pecs, Hungary. 

July 5. 

Cytology of the Human Uterine Gland Cell 
Oxlv one type of cell is to be found in the uterine 
glands. Some of these cells may be ciliated, but are 
otherwise like the non-ciliated cells. In the pro¬ 
liferative and premenstrual phases (6), the normal 
constituents of these cells are mitochondria (Af), 
Golgi apparatus (OA), fat (F) and glycogen ((?). No 
formed secretions otherwise are found. Throughout 
the entire intermenstrual period, the Golgi apparatus 
remains juxta-nuclear and confined, but at menstrua¬ 
tion (a), in the deeper parts of the glands, which are 
not broken down, a diffuse apparently secretory 
phase begins (F), closely resembling the secretion 
phases of such glands as those of the epididymis or 
pancreas islet cells. The surviving postmenstrual 
uterine gland cells have a clear cytoplasm and small 
juxta-nuclear Golgi apparatus. Thus, except just at 
menstruation, no satisfactory evidence for secretion 
by uterine glands during the normal intermenstrual 
phases could be found. There is, as has been men¬ 
tioned, extensive storage of fat (premenstrual) and 


100 kgm. of lignite (coming from 
Vdrpalota, Hungary); the petro¬ 
leum was sucked through a cal- 
jcium hydroxide column. In this 
•way the solvent is eliminated and 
j?the adsorbent shows different 
' layers, especially under a quartz 
lamp. 

After having eluted the upper 
half of the column by using 
alcohol - light petroleum mixtures, 
we kept the liquid at 0° and ob¬ 
served the formation of water- 
soluble needles or prisms (15 



mgm.). This sample, a potassium 
salt, is a powerful reducing agent 
which apparently belongs to the Menstrual 
ascorbic - reducing acid- reduotone group. Dichlor- 
iphenol-indophenol, silver nitrate and selenic acid are 
instantly reduced at room temperature, but Eehling’s 
solution is reduced only when heated. Iodine is 
decolourized rapidly in the cold. Ferric chloride pro¬ 
duces a dark violet tint on the surface of the crystals. 

If the filtrate of the salt mentioned above is washed 
free of alcohol and repeatedly chromatographed, a 
second, well crystallized but water-insoluble com¬ 
pound appears (150-300 mgm.) which seems to belong 


b c 

Premenstrual Pregnancy 

glycogen, and the lumen of the gland often shows a 
material which stains well in muchrematein and 
muciearmine, whatever value can be attached to 
these methods. 

But it is at pregnancy (c) that a true secretion ( S ) 
appears in the outer parts of the cells, in front of 
each Golgi apparatus. This is found in considerable 
quantities, and is in the form of droplets stainable 
in iron alum hsematoxylin, and faintly in osmium 
tetroxide solution. 
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Thus we have concluded that two possible phases 
of secretion may occur in the human uterine gland 
cells—one just before or during menstruation—-as 
might be concluded by the loosening out and breaking 
up of the Golgi apparatus, the other quite certainly 
a ‘solid’, probably protein secretion, which only 
appears at pregnancy. 

This work was made possible by the Irish Medical 
Beseareh Council. A fuller account will be pub¬ 
lished later. 

J. BRONTfc Gatenby. 

Zoology Department. Olive E. Aykroyd. 

Trinity College, 

Dublin. 

June 16. 


Spontaneous Yellow Fever in Rhesus Monkeys in the 
Absence of Mosquitoes 

Before a satisfactory method of prophylactic 
immunization had been devised, j ellow fever was by 
no means uncommon among laboratory workers, some 
37 cases having been reported. In every instance, 
thoee who contracted the disease had been in close 
contact with material containing either the virulent 
pant topic or the neurotropic strains of yellow fever 
virus, and the portal of mtrf was the skin, con¬ 
junctiva or nasopharyngeal mucosa. 

During the past winter, two rhesus monkeys. 
Macaco mulatto ,, kept under laboratory conditions, 
at an interval of 71 days, have developed and died 
from spontaneous yellow fever. The monkeys were 
in two separate animal houses. In the case of the 
first animal, no other monkey infected with yellow 
fever had been in the same room for just over three 
mont hs, while the second animal was in a room where 
no other infected monkeys had been for nearly six 
month s. No virulent pantropic virus was in use in 
the laboratory during the period. 

The method of infection is at present unknown, 
but human agency can be ruled out, since the stock 
of virulent yellow fever virus is under strict control 
and can be fully accounted for. Mosquitoes were 
entirely absent from the animal houses, hut certain 
ectoparasites, monkey lice and rat fleas, CeratophyUua 
f&acvtim, were found. In addition, cockroaches, 
BlokOa gtmvuvica, and a small ant, A (ortomorium 
phmmai$ % were present- Experiments are at present 
hefag carried out to determine whether these arthro¬ 
pods were in any way responsible for the spontaneous 
m&eticn of the monkeys, 

G. M. Findlay. 

F. O. MaoCallijm, 

Wettccwee Bureau of Scientific Research, 

Loadoa, N.W.I. July 12. 


H^toducthe Cycle in Solmo solar Linn- 
Iy is known that in Solmo solar Linn, there occurs 
a very small percentage, possibly of the 
carder of 0 * I per cent, of mature female fi«h in which 
discharge of ova may he delayed or does not take 
place. Such fish are found many months after the 
normal spawning time heavy with ripe ova. In 
oertarn parte of Scotland they are termed ^bagvote’ 
or ‘beggits’ by fishermen. 

Beyond the tacit assumption by some that a high 
rate of mortality superveuee, data of the subsequent 
behaviour and condition of such fish are scanty. 

It is desirable, therefore, to record aa itwtanoe 
where a marked degree of recovery appears to have 
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taken place. Part of an ovary and some scales from 
an outwardly normal 16 lb. spring fish caught by 
rod in the River Dee near Llangollen in March were 
sent by Mr. G. M. King to Mr. W. J. Menzies, chief 
inspector of salmon fisheries, Edinburgh, from whom 
I received the former specimen, accom¬ 
panied by the following data : 

“The scales show the fish to have 
been a two years’ smolt, and then to 
have ascended into fresh water as a 
small spring fish, after approximately 
two years in the sea, in 1937. 

"There is a perfectly good spawn¬ 
ing mark for the winter of 1937—38 r 
since when the fish has made approxi¬ 
mately a year’s normal growth in the 
sea.” 

External examination showed the 
ovary to have an apparently full 
normal complement of aged ova, 
opaque and straw-coloured, between 
which were visible abundan young 
healthy ova—coral pink m colour—of 
the type normally present in female fish ascending 
in the spring. A section of the ovary (see accompany¬ 
ing diagram) showed a compact mass of old [A) and 
new (A 1 ) ova, the former in various stages of re¬ 
sorption, most of them shrunken and further distorted 
in shape by the pressure of the infiltrating new crop. 

The general condition of the specimen was con¬ 
sistent with the probability that had the fish re¬ 
mained m the nver the young ova would have 
developed to full maturity by the autumn spawning 
period. Whether they in turn would have been un¬ 
discharged remains uncertain pending knowledge of 
the controlling mechanism m teleostean fishes. 

R. M. Neill. 

Natural History Department, 

University, 

Aberdeen. 

June 29. 


Large-scale Plankton Culture 

The new Oceanographic Institute which Goteborg’s 
Vetenskaps- och Vitterhetssamhalle owes to the 
munificence of the late Mr. EL. A. Wallenberg is 
provided with a vertical plankton shaft, two metres* 
in diameter and twelve metres deep, which affordsF 
facilities for culture experiments on a fairly larged 
scale. Sea water is passed through a sand filter and 
sterilized by a powerful quartz lamp before entering 
the shaft from below. It is cooled by means of a 
refrigerating plant which sends cold brine to two 
systems of cooling coils, one near the top, the other 
halfway down the shaft. The illumination plant con¬ 
sists of two mercury lamps of 50,000 lumen each and 
four sodium lamps of 10,000 lumen, mounted under 
a large reflector. 

In our experiments, the shaft was filled with strati¬ 
fied sea water; an upper column of 28 per mille 
salimty, 5*5 m. high, to which nitrate, phosphate, 
silicate and soil extract had been added, and a lower l 
column of 36 per mille salinity which served to raise 
the column of culture medium to near the top of 
the shaft. The temperature was kept at about 9 ° 0. 
in the experiments with phytoplankton and at 6 ° with 
zooplankton. With half the set of lamps burning a 
surface illuinination of about 30,000 lux was main- 
tamed for 8-10 hours per diem. At 1 m. depth the 
intensity was reduced to one half or less. 
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Raw plankton from the fjords or the open Kattegat 
t collected during the spring increase was repeatedly 
introduced into the culture column and the growth 
of the population followed by plankton counts. The 
distribution of suspended particles was also observed 
by means of a small transparency meter 1 . Water 
samples from the shaft were inoculated with pure 
cultures of diatoms, and their growth, which was 
quite rapid, was recorded photometrically. This 
proved that the water in the shaft retained its non¬ 
toxic properties for at least several weeks. 

Of the diatoms, Skeletonema costatum showed 
abundant growth ; the number of cells introduced 
* increased from 43 millions to about 3,120 millions, 
that is, seventy-three times, in the course of twenty- 
one days. In another experiment the number of 
RMzosolenia alata f. gracillima increased fivefold in 
eight days while other diatoms remained in good 
condition during the same time although without 
increase in number. Several autotroph flagellates, 
2—6 in length, showed an enormous increase during 
the first experiment. Convection currents deposited 
many diatoms on the cooling coils and these, together 
with the flagellates, formed a green coating around the 
pipes. It is hoped in future to eliminate this com¬ 
plication. 

In later experiments the plankton samples intro¬ 
duced consisted mainly of copepods which thrived 
well in the shaft, a considerable number remaining 
alive as long as three weeks. They showed a remark¬ 
ably uniform phototactic response involving rapid 
migrations towards or away from sources of light of 
different intensity. 

Experiments are now being undertaken with pure 
cultures of diatoms in order to investigate the inter¬ 
action between the plant cells and the surrounding 
medium under carefully controlled conditions. Later, 
attempts will be made to grow fish larvre in the 
shaft and to study their growth and their distribution 
under varying light, temperature and salinity 
conditions. 

H. Pettersson. 

F. Gboss. 

F. Koczr. 

Oceanografiska Institutet, 

Goteborg. 

1 Natcbb, 187, 68 (1986). 

/ - 

^4 Demes: a Suggested New Terminology 

In the course of work on the experimental de¬ 
limitation of botanical groups, the need has arisen 
for a term which can be applied to any specified 
assemblage of taxonomically closely related indi¬ 
viduals. Such phrases as ‘local intrabreeding popula¬ 
tions’ or ‘populations occupying a specific ecological 
habitat’ are cumbersome, and it is felt that a more 
conoise terminology would be useful and, further, 
would focus attention on certain concepts undoubtedly 
of great importance in the study of intra-group 
variation. We propose the term de?ne* (from the 
Greek S-Jjpos) for this purpose, with appropriate pre¬ 
fixes to denote particular kinds of demes, Por 
example, in a taxonomio group consisting of a number 
of potentially interfertile individuals a31 the indi¬ 
viduals do not have an equal chance of interbreeding 
in nature. The tendency is for individuals in close 
proximity to interbreed more frequently with each 
other than with individuals at a distance, and thus 
small, more or less isolated intrabreeding colonies 
are set up. The distinctive features so co mm only 


exhibited by local communities, for example, of sea 
plantain, provide evidence of this. These 'breeding 
communities’ are likely to become increasingly 
important in the intensive study of evolutionary 
problems and we propose to name them gamodemes. 

It is clear that there are various degrees of isolation 
between such gamodemes, and when more experi¬ 
mental work has been done on this point it should 
be possible to devise a method of expressing degree 
of isolation quantitatively. At present, however, the 
concepts must remain somewhat vague, as is indicated 
in the definition given below. 

Similarly we propose the terms topodeme and cco- 
deme to denote demes occupying specified geographical 
areas and specified ecological habitats respectively. 
These demes, however, must not be confused with 
the categories of experimental taxonomy. For 
example, the term ecodeme is not a substitute for the 
experimental taxonomic term ecotype. Ecotypes can 
be established only after an examination of numerous 
habitat populations, whereas the term ecodeme has 
reference to any habitat population irrespective of 
whether its ecotypic significance is or is not known. 
Whether the deme concept may entail a system 
of nomenclature for naming individual demes is 
a matter for future experience; but we would 
emphasize that any such system should be kept 
quite separate, both in form and in function, from 
systems of taxonomic nomenclature. 

It should also be emphasized that these concepts 
do not necessarily imply the possession of any 
morphological characters in common between the 
individuals comprising a gamo-, topo- or ecodeme, 
other than those characters possessed in virtue of 
membership of the taxonomic group under con¬ 
sideration. For example, the populations of Helian- 
tkemum polifolium in Somerset and Devon would 
belong to separate gamodemes in virtue of the 
impossibility of their interbreeding in nature, even 
if no morphological differences could be discovered 
between them. The same considerations apply to 
topodemes and ecodemes. For example, two popula¬ 
tions of a species from sand-dunes in Devon and in 
Scotland would belong to the same ‘sand-dune 
ecodeme*, even if the morphological differences 
between them were considerable. 

At the same time, there will frequently, of course, 
be some degree of correlation between demes and 
intra-specific categories based on morphological 
criteria. It is hoped that one of the advantages 
resulting from this new terminology will be to bring 
out the degree of correlation in particular cases. 

The definitions of the new terms are as follows ; 

Derm : any assemblage of taxonomically closely- 
related individuals. 

Qamodeme : a deme forcing a more or less isolated 
local intrabreeding community. 

Topodeme: a deme occupying any specified geo¬ 
graphical area. 

Ecodeme ; a deme occupying any specified ecological 

habitat - J. S. L. Gilmotto. 

Royal Botanic Gardens, 

3Sj3W» j; Qbegob. 

Scottish Plant Breeding Station, 

Edinburgh, 12. 

July 18. 

♦ Thia word has already been used by Geddes (“RncyL Brit,*’, 18, 
p. 843 ; 1888) and by Perrier (“Lea colonies animalw et la formation 
des organlsmes”, p. 721; 1898). to denote an aggregate of single ceils, 
bnt so fer as we can discover this use Is now quite obsolete, and it 
appears permissible to revive it in another sense. 
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Effect of the Fungicide 'Gran os an' on Atypical 
Growth and Chromosome Doubling in Plants 

Ik studying the effect of several insecticides and 
fungicides upon the procedure of meiotic processes 
I found that they induce a series of abnormalities, 
which further lead to production of hereditary varia¬ 
tions, thus speeding up the process of the “degenera¬ 
tion of the pure lines' in various degrees 1 * 3 . 

I studied recently the effect of the fungicide 
m i rranosan' 12 parts of OH 3 CK s HgCl -r 9S parts of 
talc) upon mitosis. Treating germinating grains of 
Secalf cerealt , Tritimm vulgar t, T. persicum , T. durum, 
T. polonicunu and T. o>gilopcidcs with 0-5-0* I per 
cent Granosan (that is, 0*01-0*002 per cent ethyl 
mercury chloride) for 3-6 days {some experiments 
were continued for three weeks) swellings of the root 
tips and of the whole seedlings occurred. Studying 
these seedlings eytologically, I found that the agent 
has induced abnormal mitosis similar to those induced 
by colchicine and acenaphthene, namely, failure of 
(rather abnormal) achromatic figures, chromosome 
multiplications, multinucleations, and formation of 
large amoeboid nuclei. 


Occasionally chromosome doubling and large 
nuclei in the root tips of similarly treated seedlings 
of Pisum sativum occurred ; but amoeboid nuclei and 
multinucleations were not so frequently observed. 
Consequently, Granosan is a more effective agent in 
treating leg umin ous plants than acenaphthene. 
Germinating seeds treated by Granosan for induction 
of polyploidy are not attacked by fungi, while 
those treated by colchicine are usually severely 
attacked. 

The induction of atypical growth and chromosome 
doubling in Gramineae by Granosan, and in a degree 
of colchicine and acenaphthene, shows that these 
biologically active properties of the compounds have* 
nothing to do with the cyclic or heterocyclic structures 
of the molecules of the active compounds. 

Dontcho Kostopf. 

Institute of Genetics, 

Academy of Sciences of U.S.vS.R., 

Moscow. 

1 Kostotf, D , “The Degeneration of the Pure Lines”, Sofia (1930). 

* Kobtufi, D., Buil Soc. Bat . Bulgane, 4, 87-92 (1931). 


Points from Foregoing Letters 


H. Carmichael and C.-N. Chou have measured 
cosmic ray ionization bursts underground and have 
calculated the rate of production of such bursts 
by mesons; they obtain fair agreement. Their 
measurements of bursts at sea-level, however, provide 
evidence of wide cosmic ray showers which originate 
in the atmosphere but evidently do not come from 
mesons. These wide air showers may be of two kinds. 

In order to explain the anomalous dense spacing 
of nuclear resonance levels in the region of the rare 
earths, L Gurevich suggests that nuclear matter 
undergoes a phase-transition at a certain temperature 
in a ahnitar way as liquid helium and conductivity 
electrons in metals. 

E. J. W. Yerwey finds that the transition point 
in magnetite at about 120° K. is of electronic nature, 
and is probably connected with an order-disorder 
transition in the distribution of 8 electrons about 
16 equivalent metal ions in tlie unit crystal cell. When 
a sample of pure, sintered magnetite is cooled a 
sudden increase of the electrical resistance by a factor 
of the order KK> occurs at the transition temperature; 
this ph e nom enon can be suppressed, however, by an 
excess of oxygen in the lattice. 

In his investigations of the change in the co¬ 
efficient of expansion « of CS s at low temperatures 
(-f* 20 c to — 112°), J. Moxur finds that the minimum 
of a is reached at a temperature of — 80® C. 

R. O. Carter and J. I». Hal? find the molecular 
weight of calf thymus nudeohistone to be approxi¬ 
mately 2,100,000 and the molecule to be highly 
elongated. The protein is electrophoretically homo¬ 
geneous but the effective charge of the molecule 
calculated from titration data is not in agreement 
with the charge calculated from mobility data alone. 

Contrary to our present, views, Kurt G. Stem and 
Joseph L. Melnick have found that a heart muscle 
preparation containing succinic dehydrogenase, cyto¬ 
chromes a, b and c, and cytochrome oxidase is unable 
to catalyse the oxidation of succinate by 


oxygen. When an activating principle of protein 
nature is added to the system, the aerobic activity 
towards succinate is restored. 

M. Frankel and E. Katchalski state that certain 
amino acid esters (glycine ethyl ester, alanine ethyl 
ester) can under 'suitable conditions be condensed 
to hitherto unknown polypeptide esters of consider¬ 
able chain length. 

L. Zechmeister and O. Frehden find that tlie 
accumulation and isolation of two interesting com¬ 
pounds can be carried out by submitting a petroleum 
extract of lignite to the chromatographic analysis : 
one, showing high reducing power and belonging to 
the ascorbic acid-reducing acid-reductone group, and 
another, which seems to belong to the triterpenes. 

J. B. Gatenby and Olive E. Aykroyd have shown 
that curetting* from early interrupted pregnancy- 
cases may be recognized by the presence of largi 
secretion granules in the uterine gland cells. f 

G. M. Findlay and F. 0. MacCailum state thai^ 
spontaneous yellow fever has occurred, at an interval 
of 71 days, in two rhesus monkeys, Macaco, mulatto,> 
kept under laboratory conditions in separate animal 
houses. Mosquitoes were not present, but certain 
arthropods, which must be considered as possible 
vectors, were found. 

An instance is recorded by R. M. Neill of a female 
salmon (S. solar) returning to sea, after spawning 
migration with matured ova undischarged and after 
a year's normal growth in the sea, re ascending into 
fresh water; when the ovary showed in addition to 
undischarged ova in an advanced stage of resorpton* 
a new crop of young developing ova normal to fish 
ascending in spring. 

H. Pettersson, F. Gross and F. Koezy describe a 
vertical plankton shaft which affords facilities for 
culture experiments on a large scale. Satisfactory 
results were obtained with both phyto- and zoo¬ 
plankton. 
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RESEARCH ITEMS 


Skin of Rebirth 

Db. Mattrice Cantney lias collected a number of 
examples of the magical significance of shins 

among modem primitive peoples and compares it 
with belief current in ancient Egypt (Man, July 
1939). Among the Bantus, children before reaching 
the age of circumcision had to go through a ceremony, 
the name of which means “to be bom again'*. The 
child was invested in part of the skin and skin of the 
big stomach of a male sheep which had been killed 
by the father. It then had to go and lie on a bed by 
its mother and cry like a new-born infant. In funeral 
ceremonies of the elders, burial was not complete 
without a skin of a sheep or a bullock if the family 
could afford it. The corpse was laid out in the pre¬ 
natal position and the skin, hair upward, laid upon 
it. Among the Ha-speaking peoples a corpse was 
first put in three dry skins. A great slaughter of 
beasts took place at a funeral. Five large oxen were 
called the wrapping-up cattle, because their skins 
were laid in the bottom of the grave, and wrapped 
around the corpse arranged in the prenatal position. 
Among the Lango it is noted that the corpse was 
carried to the grave in the sleeping hide of the 
deceased, and it was buried with him. Over the 
grave a sheep was killed for the funeral meal. The 
skin of this was worn afterwards on the head of the 
nearest relative. This evidence suggests the survival 
of an idea prevalent in ancient Egypt. In the legend 
of the Wandering of Isis in the Delta the goddess 
said to Horns inter alia that he was “the son of him 
that is in Mesqet** this being the name of the bull’s 
skin, in which the deceased was placed to secure for 
him the new life. In the Egyptian religion the most 
important of the rites of initiation was one called the 
mystery of animal rebirth; and in it as depicted in 
the Theban tombs a priest is shown in a sleigh 
crouching under a skin in the position of a foetus. 
When he comes forth from the skin, he is supposed 
to be reborn. Skins have the same significance in 
belief in India. 

*The Last of the Dinosaurs 

** The Smithsonian Institution reports that in Upper 
Cretaceous rocks in central Utah explorations by 
palaeontologists from the Institution have revealed 
considerable fossil skeletal remains of titanosaurs. 
The discovery is interesting because, although the 
presence of these gigantic plant-eating dinosaurs had 
been known from a wide area, including India, Indo- 
China, Madagascar, France and South America, only 
two bones found in Hew Mexico in 1921 had indicated 
their habitation of North America, until the Utah 
finds of the past two summers. Moreover, they and 
the homed dinosaurs and ‘duck-bills* also represented 
in the same beds were amongst the latest to survive 
■pf the giant reptiles, and although no break has been 
"found in geological conditions between these Upper 
Cretaceous beds and the succeeding Palaeocene 
sufficient to suggest a cause for their sudden dis¬ 
appearance, there is a possibility that the formation 
constitutes a bridge between the closing of the great 
reptilian age and the dawn of the m amm ali a n epoch. 
It may therefore yet yield a clue to two of the most 
momentous steps in the evolution of animal life. 


Cytology and Taxonomy of Calochortus 

The genus Calochortus is a difficult one for 
systematises. By combined eytological and morpho¬ 
logical study. J. M. Beal ( Bot . Gaz 100. 523-547 : 
1939) has defined the limits of some sections of the 
genus. Of 26 species, those with n = 10 and capsules 
winged on the angles are placed in Etica loch or t us, 
while the remainder with a basic chromosome number 
other than 10 are placed in Mariposa, except one, 
C. plumtnercBy n — 9, which is placed in Cyelobothra. 
Seven is considered to be the basic number of Mariposa 
and possibly of the genus. Evidence is given suggest¬ 
ing ways in which other chromosome number* have 
been derived from seven. 

Food Value of Broccoli 

E. Vanstone and C. E. H. Knapman (J. Pom.., 17, 
S3 ; 1939) have determined the amounts of nitrogen, 
phosphorus, potash and lime removed from the soil 
by Roscoff broccoli grown in different localities on 
commercial farms and on experimental plots at Seale 
Hayne. They found that the composition of the 
plant was approximately constant regardless of loca¬ 
tion and manuring. The average amounts of minerals 
removed from the soil per acre were : potash 240 lb., 
nitrogen 204 lb., lime lll> lb., and phosphoric acid 
70 lb. Good quality curds differed from those of 
inferior quality ("soft curds') by having a higher 
percentage of potash and lower nitrogen. Plants 
sown in April and transplanted in June, grew most 
rapidly during September, October and November 
and matured the following April. Minerals were 
absorbed continuously throughout the growing period. 
The composition of the dry matter of the curd was 
compared with that of dried milk and found to be 
higher in protein (40 per cent), higher in ash (12 per 
cent) and equal in carbohydrate (36 per cent). The 
curd is evidently a highly nutritious food, rich in 
protein and mineral matter but deficient in fat. The 
leaves of the broccoli plant account for half the total 
dry weight, and though these are not used for human 
consumption they represent a valuable food for cattle, 
especially for dairy stock. They compare favourably 
in protein, oil and carbohydrate content with palm 
kernel cake and young grass, and are superior to 
these in that they contain less fibre and more mineral 
matter. 

Nodule Organisms of the Leguminosae 

The discovery, towards the end of last century, of 
the peculiar symbiotic nitrogen metabolism of 
leguminous plants was quickly followed by the know¬ 
ledge that each plant species required a particular 
strain of the appropriate organism. Pseudomonas 
radicicola. This led in practice to the tabulation 
of plant-bacteria groups, but certain difficulties arose, 
and necessitated a re-survey of the whole question. 
J. K. Wilson undertook this task upon an adequate 
scale, and his results have recently been published 
(Cornell Univ.Agr. Exp. Sta.M&n* 221, Ithaca, U.S.A., 
March 1939). More than 12,000 tests were made 
with about 200 plant speciee from 70 genera, and 32 
strains of the organism, all made under sterile 
conditions. This imposing volume of experimental 
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result leads to the conclusion that plant-bacteria 
groups are likely to be somewhat tentative. They 
should still be useful in practice, but several plants 
which had not previously been assigned to a group 
could be placed In the present investigation, in as 
many as twelve of them. Other plants, moreover, 
will symbiose with almost any of the strai n s. Phaseolus 
coccincu a and other species have symbiosed simul¬ 
taneously with four or five strains of the orga ni sm. 
Morphological studies have also been prosecuted, and 
it is further suggested that organisms with restricted 
range of symbiosis are predominantly monotrichic, 
whereas those with extended symbiosis include also 
forms with several flagella. 


Structure of Proteins 


The picture of the structure of proteins proposed 
by Emil Fischer regards them as polypeptide chains, 
and this has been extended by the assumption of 
hydrogen bonds and other weak interatomic forces 
acting between chains and their parts. The so-called 
cyclol hypothesis postulates hexagonal rings resulting 
from the transfer of hydrogen atoms from secondary 
amino to carbonyl groups with the formation of 
single C—X bonds. In a comprehensive paper, 
L. Pauling and C. Niemann (J. Amer . Chem. Soc. y 
61, 1860 j 1939} review several lines of experimental 
evidence bearing on this question. X-ray work is 
not regarded as providing satisfactory evidence for 
the cyclol theory, and several investigations have 
provided strong (hut not rigorous) evidence for poly¬ 
peptide chains in fibrous proteins. The great com¬ 
plexity of proteins, however, makes it unlikely that 
a complete structure determination by X-ray methods 
is possible. Heats of combustion and bond energies 
show that the cyclol structure cannot be of primary 
Importance for proteins ; a cyclol structure would be 
considerably less stable than a polypeptide one. Inter¬ 
atomic distances in the cyclol structure have im¬ 
probable values, and the presence of large numbers 
of hydroxyl groups postulated in it seems to be 
negatived by experiments on the acylation and 
alkylation of proteins. No simple substances with 
the cyclol structure have been synthesized so far. 
Among the arguments used in favour of the cyclol 
hypothesis, that of the total number of amino acid 
raeodoee per molecule, and a further modification 
involving imino acids, are said to lack force. Recent 
evidence shows that proteins in films have the poly¬ 
peptide structure. The authors give a concise 
summary of their own views on the protein problem. 
T^jey believe that the chains or rings contain many 
amino acid residues, usually several hundred. A 


native protein molecule possesses a definite con- 
GgmsHa n involving the coiling of the polypeptide 
abate cat chains in a definite way, brought about 
Wtefolfr by hydrogen bonds. A wide range of con- 
temte » regarded as probable. The number 
tedrindosI amino acid residue and the 
fapl teteabar of all amino add residues in the 
tewfctefc teW bo as powers of the integers 

teW* mfc vte, avid them is perhaps some signifi- 
Jgteja tjbA wimfyat 388 of residues in the simple 
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of mercury dime thyl, were allowed to react with 
deuterium, ethane, normal and iso-butane, and 
neopentane, and the amounts of methane and ethane 
formed were determined. The plot of the logarithm 
of the rate of formation of methane against 1/tem¬ 
perature (abs.) is a straight line for all the reactions. 
To obtain a satisfactory mechanism for the reaction 
between mercury dimethyl and hydrogen or deuterium 
proved troublesome because of the number and 
variety of facts which the mechanism was required 
to satisfy, but it has been successfully accomplished. 
The most important of these facts are that both in 
the absence and in the presence of hydrogen or 
deuterium the formation of ethane remains un-~ 
changed ,* formation of methane increases witn 
temperature and so does the rate of decomposition 
of the mercury dimethyl; formation of ethane shows 
first-order dependence on light intensity, whilst 
formation of methane shows an order between one- 
balf and the first power, tending to the first power 
with increased temperature; packing the vessel, at 
200°, cuts down the amount of methane formed but 
does not affect the am ount of ethane ; and the rate 
of decomposition of mercury dimethyl is independent 
of its concentration. For the interactions with the 
hydrocarbons the suggested mech anism is (i) CH 3 -f 
RH = CH 4 -J- R ; (li) R + CH S = RCH 3 ; (iii) CH a + 
CH 3 « C a H 6 . From the rate of formation of methane 
the following activation energies for the reactions of 
methyl radicals with hydrocarbons, assuming zero 
activation for ethane formation, have been deduced : 
ethane and neopentane, 8-3 ; n-butane, 5*5 ; wo- 
butane, 4*2 kg.-cal. The differences in activation 
energies are attributed to differences in bond energies, 
particularly because of the closely analogous differences 
observed by Kistiakowsky in the heats of hydrogena¬ 
tion of substituted ethylenes. 

Motion Pictures of Small Chromospheric Floccuii 

Some interesting facts on chromospheric phenomena 
are given by Robert R. McMath in a recent paper 
with the above title (Mon. Not. Boy. Astro. Soc. } 
99, 7 ; May 1939). In August 1938, Mr. H.E. Sawyer 
was taking motion pictures of a dark hydrogen 
flocculus at the McMath-Hulbert Observatory, and 
displaced the second slit one half angstrom towards 
the violet with the object of registering a portion of 
the flocculus which showed velocity in the line of 
sight when examined in the spectrohelioscope. 
Sufficient exposures were made to provide a run on 
the screen when the spectroheliograms were shown 
by means of a motion picture projector. The motions 
of the small, dark fiocouli were clearly seen, and it 
was obvious that a motion picture of the fine chromo¬ 
spheric detail had been secured. When the experi¬ 
ment was repeated with the second slit displaced one 
half angstrom towards the red, the pictures showed 
the same phenomena, but not so definitely. The 
author describes the surface of the sun seen in these 
pictures as like “an ocean viewed directly from above, 
and covered completely with short and choppy 
billows in a constant progression of irregular growth 
and recession”. Accurate determination of the mean 
life-period of the floccuii involves careful identification 
of the markings measured on successive motion 
picture frames. For this purpose a high speed in 
t aking individual frames is necessary, perhaps as high 
as eight per second, and it is hoped that sufficient 
material will be at hand this summer to undertake 
such research. 
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THE LEONARDO DA VINCI EXHIBITION AT MILAN 


T HE Exhibition of Leonardo da Vinci (1452-1519) 
which has been staged in the Palazzo dell* Arte 
in Milan is a truly comprehensive and magnificent 
testimony to the many-sided activities of the great 
master. Endeavour has been made not only to 
collect exhaustive examples of his multifarious 
interests, but also to illustrate his personal environ- 
jnent and record, and thus ensure a finer appreciation 
~of the man himself. There are galleries devoted to 
documents connected with his life-history, to his 
library, and to portraiture of him both in painting 
and sculpture. To provide background, other rooms 
show the work of his masters, his contemporaries at 
Florence and at Milan, and the pupils of his school. 

In the Hall of Honour there are numerous drawings 
and designs of da Vinci, and in other galleries ex¬ 
amples of his sculpture and some copies of his paint¬ 
ings. This splendid symposium, generously subscribed 
from publio and private collections in many countries, 
manifest his superb mastery in drawing and design. 

None the less staggering are his manifold achieve¬ 
ments in the field of science. Anatomy and botany 
each occupy a gallery ; these two subjects of natural 
science are known to have stirred Leonardo deeply, 
and the far-seeing results of his investigations are 
well portrayed. 

In the realm of physics and mathematics he was 
ahead of his age. In several rooms there can be 
seen models and charts and diagrams of his work 
on astronomy, optics, mathematics, or again on 
t geology and geophysics. His sendee under various 
masters necessitated his turning his mind to archi¬ 
tecture and town-planning : a series of fine models 
and drawings bear testimony to his power of blending 
a balanced and artistic outline with the practical 
needs of utility. 

It is perhaps natural that much space in the 
e xhi bition has been devoted to a record of his 
engineering qualities. Two hundred models, some 


full size and some on a reduced scale, have been 
faithfully reconstructed from da Vinci's own elaborate 
notes, drawings and dimensions in the “Codice 
Atlantico’* and other documents, and bear ample 
witness to his amazing versatility. 

The flight of birds aroused his keenest interest and 
study, and he was convinced that man could achieve 
flight with mechanical aid : the models and records 
of his designs in this direction are indications of his 
insight into the future. Similarly his realization of 
natural forces prompted his investigations of the action 
of the waves and the winds: his designs for ships, with 
single or double hulls, and for paddle steamers, were 
the outcome of this research and betray a mind more 
fertile and far-seeing than any of his contemporaries. 

Innumerable models and drawings give evidence 
of da Vinci's ingenuity and power of invention in 
mechanical devices of almost every kind. Pumps 
and all manner of hydraulics are notable examples, 
and one is tempted to run the gamut of all his varied 
achievements in mechanical engineering: it must 
suffice, however, to mention only a few examples, 
such as a printing-press, differential gear, cranes, 
water wheels, fire-escape ladder, belt-driven machines, 
in order to disclose his grasp of mechanical forces 
and the multifarious uses to which they could be 
put. 

The wars of the period inevitably drew a man of 
his ability into their net, and his genious as a military 
engineer made his services invaluable to liis chiefs. 
His study of ballistics stood him in great stead, and 
models of his multiple gun, bridges and fortifications 
are records of the adaptability of liis great know¬ 
ledge. It only remains to say that space has not been 
stinted at the Exhibition : the lay-out is good and 
modern. Skilful use has been made of murals and 
drawings and appropriate wall or ceiling decoration : 
the result is not only attractive but intensely interest¬ 
ing. The Exhibition remains open until October 1. 


" UNIVERSITY STATISTICS IN GREAT BRITAIN, 1937-38* 


T HE returns recently published by the University 
Grants Committee show that the toted number 
of full-time university students in Great Britain con¬ 
tinues to diminis h. A gradual decline has been 
continuous since 1934 and would have been more 
noticeable after 1935 but for a simultaneous increase 
in the number of students from overseas. The actual 
figures are as follows : 



Prom overseas 

Other foil-time 
students 

1933-34 

4,670 

46,067 

1934—35 

4,633 

45,985 

1936-39 

4,718 

45,811 

44,700 

1936-37 

4,989 

1987-38 

5,096 

44,093 


The decline'has been most marked in Wales, where 
the number fell by 15 per cent between 1935 and 


* Retains from Universities and University Colleges in receipt of 
Treasury Grant, Academic Year 1987-38. Pp. 28. (London; HAL 
Stationery Office, 1939.) If. net. 


1938, after a rise of 18 per cent in the preceding four 
years. The falling off in the Scottish universities, to 
which attention was directed in the Grants Com¬ 
mittee’s last quinquennial report (for 1929-35), has 
continued but was very slight last year when, more¬ 
over, admissions showed a sharp rise of 248. Ad¬ 
missions in Great Britain as a whole showed a rise 
of 295 following decreases of 423, 296, 374 and 189 
in the four preceding years. 

Distribution of the whole body of full-time students 
over the different subject groups during recent years 
is shown in the accompanying diagram. It exhibits a 
remarkable upward trend under the head of medicine 
(including dentistry). During the years in question 
the proportion of women students of medicine and 
dentistry increased from 12 to 14. Research and other 
advanced studies continue to occupy an increasing 
number of full-time students. The years 1929-35 
showed an increase of no less than 35 per cent in 
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their number, although in the preceding quin- 
quennium there had been practically no increase. 
Since 1935 there has been a further rise of 5 per 
cent and they now constitute more than 6 per cent 
of the total of all full-time students. 

Conditions of residence of full-time students are 
indicated by the following figures: residing in 
colleges and hostels, men 8,124, women 4,314; in 
lodgings, men 14,190, women 2,163 ; at home, men 
15,576. women 4,822. The subject was discussed at 
considerable length in the quinquennial report 
1929-35 and the Commissioners extolled the value 
of properly equipped and managed halls of residence. 
Recently their opinions have been echoed in the 
Xational Union of Teachers’ report on the training 
of teachers, which points out that for prospective 
teachers who live at home while taking the four 


there has been any marked advance in this respec 
since 1935 : 

Students in colleges and hostels. 


England (excluding Ox¬ 
ford and Cambridge) 
Wales 
Scotland 

Total 

Beading 

Bristol 

Durham 

Leeds 

Manchester 

Sheffield 

Birmingham 

London 

Liverpool 

St. Andrews 

Edinburgh 

Glasgow 

Aberdeen 


Increase or Percentage ratio to 
decrease since all full-time students 


1935 

1935 

1938 

+112 

18-9 

19 8 

-26 

15*3 

17*2 

+ 61 

8'2 

0 1 

+147 

16-8 

10-9 

+21 

68-3 

70-4 

-17 

37-2 

35-9 

-18 

31-0 

32*2 

-12 

23-4 

21-1 

-60 

20-7 

20-9 

+82 

9-5 

20-2 

+1 

12-6 

13 7 

+54 

12-0 

12-4 

—3 

10-1 

10-4 

+04 

24-0 

31-2 

-31 

13*9 

13-7 

+21 

3 5 

4-3 



1«0-1 1931-2 1032-3 1033-4 1034-3 1935-6 1936-7 1937-8 

Groups of five vertical lines represent number of students in one 
academic year in agriculture, technology, pure science, medicine 
and arte respectively, reading from left to right. 

NmCBSa OF STUDENTS ARRANGED BY SUBJECTS. 


The most interesting feature of 
the returns is their inclusion for 
the first time of information as to 
the educational origins of newly 
admitted students. This significant 
innovation takes the form of a 
tabular statement of full-time gradu¬ 
ating and diploma students enter¬ 
ing for the first time in 1937-38, 
(i) whose homes were in the United 
Kingdom, and (ii) how many of 
these began their education in a 
public elementary school. From 
Oxford and Cambridge and the In¬ 
stitute of Education, London, this 
information was not forthcoming but 
will be given in future returns. The 
following table summarizes the figures 
for all the other institutions : 

Percentage 

ratio 



(D 

(ii) 

(il) to (i) 

University of London 

2,905 

822 

28-3 

England 

6,071 

2,761 

45-5 

Wales 

674 

000 

89-0 

Scotland 

r 2,221 

1,371 

01*7 

Great Britain (Total) 

8,906 

4,732 

52-8 


Women included in the figures under 
(ii) were: 252, 697, 166, 406 and 

1,269 respectively. ^ 

Although the figures are far in 
deed from indicating approximation 
to equality of educational oppor¬ 
tunity, they show that there has 
been much progress since the Cross 
Enquiry Commission of fifty years 
ago was told by a witness under 
examination as to the prospects of 


years approved course, university life becomes little 
more than a prolongation of school-days, while lacking 
each dements of community life as school provided, 
and where the journey between home and university is 
a matter of hours, as is often the case, these precious 
years tend to be squandered in an incessant rush of 
trains, lectures and preparation of work. The report 
goes so far ae to recommend that aU students attend¬ 
ing this oourse should live either in a residential 
college or a college hostel, and that residence fees 
should be brought within the means of the poorest 
student. The following table shows that Sheffield 
and St. Andrews ore the only universities in which 


a public elementary school pupil ever 
reaching a university: that it would be next to 
expecting him to take wings. 

By way of supplement to this information, the 
Grants Committee publishes a table showing the 
proportion of ‘assisted* to other full-time students, 
this expression implying assistance from outside 
sources (that is, other than personal and private), 
namely, scholarships, exhibitions and other awards 
and allowances providing wholly or in part for the 
payment of fees. The percentages are : Oxford and 
Cambridge, 44-7; London, 26*4; England, 38*5; 
Wales, 58*8; Scotland, 45*7; total, 41*9. The per¬ 
centage of assisted women students was 46; of men 40. 
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PROGRESS IN BUILDING RESEARCH 


P ROGRESS towards the solution of many buildmg 
problems is recorded in the annual report for 
1938 of the Building Research Board recently issued 
by the Department of Scientific and Industrial 
Research (London: H.M. Stationery Office. 3s. 6d. net), 
''ne of those pressing most urgently for investigation 
^vhat of sound transmission in buildings, and in this 
^sjphere of activity the report claims that the position 
of these inquiries has been very much advanced 
during the past year. It has been made clear that 
in buildings with a normal continuous rigid con¬ 
struction it is virtually impossible to obtain a higher 
degree of sound insulation between two neighbouring 
rooms greater than that obtainable with 9-inch brick 
walls on a concrete floor resting on sound insulators. 
Reviewing, therefore, the results of experiments in 
the small steel frame building at the Research 
Station, in which various types of construction can 
be tested, it is claimed that practical suggestions for 
construction to cut down sound transmission can 
now be advanced. 

Special interest is attached to the work done in 
the preparation of artificial pozzolanas. The value 
of the European natural pozzolanas has long been 
known, the name being derived from the volcanic 
dust from the region of Pozzuole which the Romans 
used in their mortars. These natural earths or 
volcanic tuffs have the ability to combine with lime 
and thereby to produce a hydraulic set which gave 
co the ancients a cementing material suitable for 
sea-walls, aqueducts and the like. A more important 
development is their use with Portland cement 
which, when used in soils containing sulphate salts, 
suffers serious deterioration from chemical attack. 
The work of the Research Station has provided the 
method whereby artificial pozzolanas have been 
produced from certain clays and from refuse from 
the Scottish shale oil industry. Used with cement 
mortar these materials greatly increase its resistance 
to sulphate attack, but somewhat dimmish its early 
strength. Both natural and artificial pozzolanas 
l/'we been included in tests on the corrosion of steel 
(^Enforcement in concrete piles exposed to sea-water. 


which are being carried out in conjunction vith the 
Sea Action Committee of the Institution of Civil 
Engineers. The report notes that the manufacture 
of these materials is now beginning to be undertaken 
by the cement makers. 

Tho spray method of cleaning buildings lias been 
applied with success and its efficacy in particular 
circumstances has been the subject of experimental 
investigations. Most noteworthy among the latter 
is the cleaning of the Admiralty Screen in Whitehall, 
a Portland stone structure about 130 years old and 
the work of John Adams. Being almost completely 
soot-blackened it offered a severe test of the efficacy 
of the treatment. 

A new branch of the work deals with ventilation 
problems, which are especially worthy of studv in 
the interests of health and comfort. It is a subject 
which has received little attention and not much is 
known as to the distribution of air in buildings pro¬ 
vided with the different mechanical ventilation or 
air-conditioning methods of to-day. The relative 
degree of purity of air supplied by upward or by 
downward ventilation is of considerable importance. 
The work in hand is primarily directed to the develop¬ 
ment of methods of testing the efficiency of different 
types of air filter, for with an inefficient filter there 
may, when air is re-circulated, be an accumulation 
of impurities in the buildmg affected. The extension 
of the work in this section is commended to the 
interest and backing of the organizations concerned. 
With the help of the British Electrical and Allied 
Industries’ Research Association experiments were 
made possible on the ventilation in a room when 
warmed by different methods. 

Among the new apparatus described in the report 
is a rain gauge, used for experiments on damp 
penetration, which records the amount of rain 
received from different points of the compass. There 
are also described a machine for comparing the 
slipperiness of different types of floor and an ap¬ 
paratus for measuring the efficiencies of various 
treatments for minimizing the condensation of 
water on walls. 


RADIO-TELEGRAPHY AND RADIO-TELEPHONY 


I N* the Proceedings of the Wireless Section of the 
Institution of Electrical Engineers of June there 
is a review of the progress made in radio-telegraphy 
and telephony during the last few years by C. E. 
Rickard of Marconi’s Wireless Co., Ltd. As this 
period has been notable for steady advance rather 
than outstanding invention, he was faced with two 
main problems (1) where to start and where to finish 
in relating this progress, and (2) what relative im¬ 
portance to attach to the numerous branches and 
ramifications which together make up the science, 
art and practice which provide the subject-matter 
of such a review. Progress in the science of radio 
covers advances of knowledge in theory and technique. 


but progress in the art, although dependent on 
progress in the science, also depends largely upon 
the commercial application of such improvements as 
may have been made in the past. In addition, the 
commercial aspect of progress in the art of radio, 
although mainly controlled by economies, is also 
governed by the application of international regula¬ 
tions in the practice of radio communication. Seeing 
that a new international agreement has recently 
been reached at Cairo, the occasion to discuss the 
effects of the 1938 convention is opportune. 

The recent plenary International Conference to 
review the Telecommunications Convention, and 
General Regulations made at Madrid in 1932 was 
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held at Cairo in the spring of 1938. The Conference 
commenced on February 1 and was opened by H.M. 
King Farouk at the Heliopolis Palace Hotel. The 
work of the Conference entailed much study of the 
business aspects of telecommunication, including 
telegraph and telephone tariffs, communication pro¬ 
cedure, traffic routing, and many other factors in 
the art and practice of telecommunication in all its 
branches. It also included a very important item, 
the revision of the Madrid General Radio Communi¬ 
cations in the light of present-day needs, resulting 
from progress made during the past five years. This 
progress had led to increasing congestion in the 
ether, owing to the tremendous expansion of radio 
services during this period. Of particular importance 
was (a) the growth of aerial transport, of which radio- 
communication in all its forms is a most important 
ancillary service ; (6) the ever-insistent demands of 
broadcasting, which have gathered added strength 
from the increasing weight of public opinion and 
political activity ; <c> the further development of 
the marine services in all branches, but especially in 
the short-wave trawler telephony and radiogonio- 
raetric services. 

The actual modifications made at Cairo, although 
large, were much smaller than expected. These were 
mainly due to the modifications made in the alloca¬ 
tion of frequencies to the various services, and to 
the tightening up of the regulations in respect to 
the frequency tolerances, attributable to the various 
typee of transmitter corresponding to the different 
services they perform. 

The first real allocation of frequencies was made 
at Washington in 1927 and was largely the result 
of experience gained during the Great War and 
subsequent years. It was a tentative effort to dis¬ 
tribute the available frequencies among the claim¬ 
ants whose services at that time had begun com¬ 
paratively recently, namely, radiogoniometry, broad¬ 
casting, radiotelephony for small ships, short-wave 


point-to-point services and. amateur activities. The 
frequency allocations thus adopted were largely 
influenced by the positions in the radio frequency 
spectrum required by these new services. At Madrid 
the frequency allocations were slightly modified to 
meet growing needs, but the frequencies still remained 
allocated in comparatively wide hands which were 
shared among various classes of services. This led 
to crow ding in the case of mobile bands the fre¬ 
quencies of which were shared by marine and aircraft 
services, notwithstanding the fact that the types of 
apparatus practicable for these very different vesse 1 * 
vary largely in size and weight and consequently 
in their technical characteristics. At Cairo further 
efforts were made to facilitate the solution of the 
problem of the expansion of the aeronautical services 
by specifying exclusive bands of frequencies to the 
various aircraft routes at present in contemplation. 

The addition of the Queen Mary to the mercantile 
marine has been a milestone from the radio engineer’s 
point of view. This ship is designed to meet the 
special requirements of vessels of her class for which 
it will serve as a model. Developments of the direction¬ 
finding services have been continuously taking place, 
especially in Adcock direction-finders. The study oi 
traffic requirements and the development of engineer¬ 
ing and organization methods hand-in-hand have 
enabled excellent services from an economical point 
of view between many points on the earth’s surface 
to be found. Printing telegraph methods employed 
in submarine cable telegraphy are now also employed 
for radio purposes. The approach of the next sunspot 
maximum has enabled the P.O. engineers to provide 
additional plant and aerials so as to meet the antici¬ 
pated adverse conditions such as frequency ‘wobbling’. 
In ionospheric investigations, important theoretical 
and experimental discoveries have been made. Mr. 
Rickard concludes by discussing vacuum tubes and 
high-frequency cables which can now be constructed 
so as to be semi-flexible. 


TYOKO AND HIS SEISMOSCOPE 


A IMAMURA has recently translated relevant 
«• passages concerning the life of Tyoko and 
fa» seiemoeoope from the Chinese history “Gokanzyo” 
and diac u Bees this very interesting topic 1 . 

was bom in aj>. 78 in Si-o, Nan-yang 
Province, China, during the later period of the 
Poet-Han dynasty, and held during his life several 
important governmental posts including that of the 
dn«ctor of the Bureau of Almanac and History 
during AJJ. 115-121, and ajd. 125-133. He was an 
excellent astronomer and a great literary man, and 
one of hia duties besides constructing almanacs and 
writing history was to record the great events which 
hoppled in the country. About that time, parts of 
Chips were se i smic ally active, which may acoount for 
has interest in seismology. He is said to have invented, 
m addition to ins aeiemoecope, an instrument re¬ 
sembling in seme respects the modem theodolite, a 
(dock, * tricycle, and a so-called self-flying bird. 

In the original Chin ese history the seism oecope is 
not figured bat only described. J. MUn* in his 
‘■Earthquakes and Other Earth Movements” recon¬ 
structed a figtare and gave a description. Imamura 


corrects some parts of Milne’s figure and description? 
and also comments on interpretations by Mr. Wan£ J 
Chen-to and Mr. T. Hagiwara, and on a seismoscope 
constructed by himself. 

Tyfiko’s seismoscope consisted of a pendulum 
device which caused a oopper ball to fall out of one 
of eight dragon’s heads into the mouth of a waiting 
toad, according to the direction of the epicentre of 
the shock. Imamura states that the central pillar 
was in all probability an inverted pendulum, that 
no record of the earthquake was made by the instru¬ 
ment, that only one ball dropped at each earthquake, 
and fell into the mouth of a toad, not a frog. In the 
original description the dimension of the diameter of 
the supporting barrel was given as 8 units. Imamurg. 
states that the unit mentioned was likely to have been 
one third of a foot whereas Milne took it to be a foot. 

Ty5k5*s seismoscope, invented in a.d. 132, prob¬ 
ably being the first seismologies! instrument, will rank 
equal with his theodolite in scientific achievement, 
and points him out as having been a man of genius. 
He died in a.d. 139 at the age of sixty-two years. 

* Jap. J . Jjtro. and Geopkyi., 16, Noa. 2-8 (1939). 
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ELECTRICAL PROGRESS IN 
' POLAND 

I N the Electrical Times of August 3, A. G. Moss 
describes the rapid and confident way in which 
Poland is developing hydro-electric power schemes 
within her boundaries on a long-term basis, and hav¬ 
ing obviously tne utmost confidence in the future. In 
Great Britain, on the other hand, the tendency at 
present seems,, to be to limit financial forecasts to 
^e next few uncertain months due to possibilities 
of war. 

In a recent tour through Poland, Mr. Moss saw 
the many plans which are being carried out for 
harnessing the various sources of industrial power 
in the country for the benefit of the national economic 
system. Although primarily an agricultural country, 
Poland was the last of the great European powers 
to utilize their native fuel and water-power; but 
now, for about the last twenty years, rapid progress 
has been made and this notwithstanding the crippling 
financial burden which the Polish army and arms 
production has, of necessity, laid on the country 
during this period. 

Poland’s power resources consist of great coalfields 
in the Silesia, Krakow and Dabrowa regions in the 
south-west. In addition there is hydro-electric 
power distributed along the rivers of the Carpathian 
foothills, and, a little farther north, vast fields of 
natural gas which are easily tapped for direct supply 
for domestic and industrial use. The presence of 
these three sources of power might have led, as in 
other countries, to harmful commercial competition 
between those specially interested in them. In 
^ Poland it was considered that electrical power was 
much the most desirable. 

The Polish Government is therefore considering 
electrification on a national basis within the next 
few years. This presents difficulties when we 
remember that nearly 70 per cent of the population 
is agricultural and lives at a low peasant standard. 
Nevertheless, in spite of these serious difficulties, it 
is going ahead very energetically with this end in 
view. 

In some parts of south Poland, natural gas is 
tapped straight from fields into the home at a very 
/ w cost to the consumer. In some cases, street 
V-?m pa are left on all day as it is cheaper to let them 
bum than to pay a man to put them out. Considered 
from the national point of view, the Government has 
decided that electricity is the most economical 
method to use. In an official document published in 
Warsaw a few weeks ago it is stated “The Polish 
Republic and the Polish Government fully realize 
that backwardness in electrification must be made 
good in the very near future in order to enable due 
progress to be made by the whole economic life of 
the country 55 . 

The average increase in the electrical output 
over the last six years amounts to nearly forty 
* ppr cent. In Belgium the corresponding percentage 
is 33, and in France 22. It has to be remembered 
* that Poland only recovered its present indepen¬ 
dence in 1919, and spent the next two years de¬ 
fending it. This increased demand for electricity 
has already necessitated large-scale extensions to the 
Polish high-tension zone grid systems and also the 
construction of a considerable number of new electric 
power stations. 


SCIENCE NEWS A CENTURY AGO 

Daguerre’s Discovery Described 

On August 19, 1539, Arago at a meeting of the 
Paris Academy of Sciences “in the presence of a 
crowded audience, which had besieged the doors of 
the Institute three hour** before the commencement 
of the sitting, divulged the secret of M. Daguerre's 
invention, which has now, as you are all aware, 
become public property. Three drawings having been 
exhibited by way of Specimens, M. Arago began by 
capitulating the discoveries—or rather hints towards 
discoveries, of former chemists ; he afterwards dwelt 
upon the progressive experiments of M. Niepce since 
carried out by M. Daguerre. . . /* After dealing 
with Daguerre’s process Arago proceeded ‘‘to specu¬ 
late upon the improvements which this beautiful 
application of optics was capable. , . . The ques¬ 
tion arose, too, whether it will be possible to take 
portraits by this method. M. Arago was disposed 
to answer in the affirmative. 

“In physics, M. Arago indicated some of the more 
i mm ediate applications of Daguerreotype. . . . He 
instanced some of the complex phenomena exhibited 
by the solar spectrum. We know, for example, that 
the different coloured rays are separated by black 
transversal lines, indicating the absence of these rays 
at certain parts; and the question arises whether 
there are also similar interruptions in the continuity 
of the chemical rays ? M. Arago proposes as a simple 
solution of this question, to expose one of M. 
Daguerre’s prepared plates to the action of a spec¬ 
trum ; an experiment which will prove whether the 
action of these rays is continuous or interrupted by 
blank spaces” (Athenceum, Aug. 24, 1839). 

Completion of Pulkowa Observatory 

The earliest observatory in Russia was built at 
St. Petersburg in 1725, under the auspices of Peter 
the Great, and the French astronomer J. N. Delisle 
(1088-1768) was made director. This observatory 
was burnt down in 1747, but though reconstructed 
it remained of minor importance. In 1827 the 
Academy of Sciences put forward the idea of a new 
central observatory and three years later the Emperor 
Nicholas declared through his minister, “that the 
honour of the country appeared to him to demand 
the establishment, near the capital, of a new astro¬ 
nomical observatory, conformable to the actual state 
of the science, and capable of contributing to its 
ulterior advancement.” A site was chosen at Pulkowa, 
about twelve miles south-west of St. Petersburg, and 
Fredrick Georg Wilhelm Struve (1798-1864), the 
director of the Dorpat Observatory, was appointed 
to superintend the erection of the observatory. “The 
design of the establishment was upon a scale of un¬ 
precedented magnificence. The foundation stone of 
the building was laid on the 21st of June 1835, 
and it was finally completed on the 19th of August 
1839” (Grant). The instruments installed included 
a vertical circle and a transit instrument by Ertel, 
of Munich, a meridian circle and a prime vertical 
telescope by the Repsolds, of Hamburg, and an 
equatorial telescope by Merz and Mahler, of Munich. 
Struve began his observations in September, having 
among his earliest assistants his son Otto and C. A. F. 
Peters (1806-80). From its formation the Observatory 
took a lead in the exact measurements relating to 
the motion of the earth and the positions of the 
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principal stars, and it was once called “the astron¬ 
omical capital of the world’*. The elder Struve re¬ 
tiring in 1861, he was succeeded in the directorship 
by his son Otto Wilhelm von Struve (1819-1906) 
and among his successors have been Theodor 
Alexandrovitch Bredichin (1831-1904) and Johan 
Oscar Backhand (1846-1916). 

The British Association at Birmingham 

Owing to the Chartist riots in Birmingham in 
July 1839, doubts were expressed as to the advisability 
of holding the meeting of the British Association, 
but the meeting took place and was successful. On 
August 24 the correspondent of the Athenceum wrote : 
“ifany circumstances combined to throw a gloom 
over the opening of the Birmingham session of the 
British Association, The recent disturbances had 
rendered it doubtful whether the meeting might not 
be adjourned to another time and place ; foreigners 
were alarmed by the exaggerated accounts of the 
riots; and the members of the Local Committee, 
having their attention engaged by the exciting events 
around them, could not bestow much of their time 
in preparations for the reception of the Association. 
Indeed, under the circumstances, it was surprising 
that their arrangements were so perfect as we found 
them, Many members, however, were disappointed 
at the very limited number of manufactories opened 
to general inspection; and it was thought to be most 
strange, and a subject of general remark, that no 
one of the great engineering establishments, for 
which Birmingham is bo renowned, were found in the 
list. The Local Committee, however, and all who 
aided them, deserve great credit for their exertions 
in collecting together the ‘Illustrations of Manu¬ 
factures, Inventions and Models’.” 


APPOINTMENTS VACANT 

Apfucatioys are Invited for the following appointments, on or 
before the dates mentioned: 

_ Lbctteh* xs Mechanical Engineering at the Hull Municipal 
Technical College—The Director of Education, Guildhall, Hull 
(August 22). 

Dhhossjirator ix Bqtaxy—T he Secretary, King's College, Strand, 
W.CJ* (August 2ttj. 

Assihusts II h tbs Meteorological Office—The Cnder- 

(SiBJtfet.), Air Ministry, Adsatml House, Kluge- 
way, W.C.2 (August 2t>). 

5k Mathematics in the Government Technical 
Secretary (I.P.R CA), Board of Education, 
Atoxai&di* Howe, Kingsway, W.C.2 (August 28). 

. Orwant,±Jraios Scramno Officer, and 

fur Scientific Research—The Ministry of 
Sufpty, Adflphi, W.C.2 (quoting Appts. No. 03/S.E.S) (Augmt SI). 

A aogTAKT PaoriasoB or Sociology in the Fuad el Anal Univer¬ 
sity— The Dea n of th e Faculty of Arts, Gia, Egypt {September 1). 
„ Aflgm JiT iamE m Organic CHmnmy—The Registrar, 
Uarrtrtty CoHege of the South-West, Exeter (September 9). 

is PHYSIOLOGY—The Registrar, Municipal College, 
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The Board of Greenkeeping Research. Report for 1938 and n, 
General Account of the Work in Progress. Pp. 78, (Blngley : St. Ives 
Research Station.) 2 8. [lhj 

Historic Tinned Foods. (Publication No. 8ft.) Second editionS 
Pp. 70, (Greenford: International Tin Research and Development 
Council.) [118 
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TJ.S. Department of the Interior: Office of Education. Bulletin, 
1937, No. 2: Statistical Summary of Education, 1933-36. Prepared 
by Emery M. Foster. Pp. 39. (Washington, D.C.: Government 
Printing Office.) 10 cents. [48 

Proceedings of the California Academy of Sciences, Fourth Series. 
Vol. 22, No. 8: The Templeton Crocker Expedition of the California 
Academy of Sciences, 1932. No. 37: The Oyperaceae. By H. K. 
Svenson. Pp. 187-194. Yol. 22, No. 9: The Templeton Crocker Expedition 
of the California Academy of Sciences, 1932. No. 38 : Fungi from/*'****■' 
Galapagos and other Pacific Coastal Islands. By Lee Bonor. Pp. 
195-206. YoL 22, No. 10 : The Templeton Crocker Expedition of the 
California Academy of Sciences, 1932. No. 39 : Two New Flagellants* - * 
from Termites in the Genera Coronympha Kirby and MetacoronynvVha 
Kirby, New Genus. By Harold Kirby, Jr. Pp. 207-220-hplates 36-39. 
Yol. 23, No. 24: Marine Pleistocene Mollusks from the Galapagos 
Islands. By Leo George Hertlein. Pp. 807-380+plate 82. (San 
Francisco, Calif.: California Academy of Sciences.) [48 

Smithsonian Miscellaneous Collections. Vol. 98, No. 18 : Notes on 
Hiller’s Photographs of the Paiute and Ute Indians taken on the 
Powell Expedition of 1878. By Julian H. Steward. (Publication 
3543.) Pp. 234-31 plates. (Washington, D.C.: Smithsonian Institu¬ 
tion.) [48 

Papers of the Michigan Academy of Science, Arts and Letters. 
Edited by Eugene S. McCartney and Robert Burnett Hall. Vol. 24 
(1938). Part 1 : Botany and Forestry. Pp. ix4vii4208435 plates : 
Part 2: Zoology. Pp. vil+221+0 plates: Part 3: Geography. Pp. 
1x4134+24 plates: Part 4; General. Pp. vii+152+5 plates+lv, 
(Ann Arbor, Mich,: University of Michigan Press; London: Oxford 
University Press.) 219. net. [88 

Sveriges Geologlska Undersbknlng. Ser. Ca, No. 29: A General 
Earth Magnetic Investigation of Sweden, carried out during the 
Period 1928-1934 by the Geological Survey of Sweden. Part 2: 
Inclination. By Kurt Molin. Pp. 119+4 plates. (Stookliolm : P. A. 
Norstedt and Sbner.) 10.00 kr. [88 

Union of South Africa. Report of the South African Museum for 
the Year ended 31st December 1938. Pp. 20+2 plates. (Pretoria : 
Government Printer.) [8g 

Univeraity of Hlinois: Engineering Experiment Station. Bulletin 
No. 311: The Surface Tension of Molten Glass. By Prof. Cullen W. 
Parmelee. Kenneth C. Lyon and Cameron G. Harman. Pp. 47 55 " 

cents. Circular No. 87 : Papers presented at the Second Conference 
on Air Condirioning held at the University of Illinois, March 8 and 9, 
J939. Pp. 151 60 cents. Circular No. 38: Papers presented at 

the Twenty-sixth Annual Conference on Highway Engineering, heli^ 
at the University of Illinois, March 1-3, 1939. Pp. 110. 50 centos 
(Urbana, HL: University of Illinois Engineering Experiment 
Station.) [8y 

Southern Rhodesia. Memoirs of the Department of Agriculture, 

5?* Li. S 5 ld fe 8 hi thePhyslology and Behaviour of Qlomna morsitans. 
aASZr ^.lv+203+.U. (Salisbury: Govern-' 

Ceylon. Sessional Paper XT, 1939: Report and Accounts of the 

S^n% ft f° h o? che r forlte - :p P- 22 * (Colombo; Government 
Record Office.) 25 cents. [ 3 q 

S?^ 8 !? Physics, l: The Atmospheric 
Electric Field and the Electric Conductivity of the Air at Bangalore 
on specifiedday 3 during the International Polar Year August 1932 
to August 1933. By Prof. A. Venkat Rao Talang and A. Ananthapad- 
manabha Rao. Pp. ii+84, (Bangalore : University of Mysore.) [88 
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THE BASIS OF LEADERSHIP 


N O more fundamental question is raised in 
Sir Arthur Salter’s stimulating book 
“Security : can we retrieve it V 1 than that of 
the selection and training of leaders in oux demo¬ 
cratic systems. Many of the dangers to which we 
are exposed at the present time, he maintains, are 
the result of defective leadership and not of 
inherent defects in our democratic institutions. 
We cannot assume too readily with Prof. White- 
head that the problem is not that of producing 
great men but of creating great societies, for 
the great society will put up the men for the 
occasion. 

The present testing time for democracy is forcing 
us to realize that the two problems are linked 
inseparably. The question of educating for 
democracy involves the problems of selection and 
training for the ever more arduous duties and 
responsibilities which the growing complexity of the 
modem State is forcing upon the administrator and 
statesman. If we have to consider education for 
citizenship in the sense that the efficient functioning 
of a democratic system depends upon an intelligent 
and educated electorate capable of taking inde¬ 
pendent and unprejudiced views, we have equally 
to consider it in the sense of providing train i ng 
which will fit men and women for the many posts 
in local and central government which under a 
democracy demand wise judgment, respect for 
human personality, impartiality and a sense of 
^ justice and human values. 

The future of democracy may well depend on 
whether it can put up leaders of the requisite 
calibre alike in municipal or national affairs, free 
from party prejudices and capable of taking 
long views and resolute action. We are being 
driven to consider again the Platonic view of 


education—whether, in fact, our system of 
education should not include some special pro¬ 
vision and training for those destined to carry the 
responsibilities of leadership and administration. 
The question of a ruling class has once again to be 
faced fairly and dispassionately. 

This is the central problem which Mr. J. M. 
Murry has raised in a stimulating little book 
recently published*, and he insists on the necessity 
of a moral basis for leadership. It is indeed to the 
separation of religion from the social tradition of 
Christianity and the acceptance of the complete 
secularization of society that he attributes a large 
measure of responsibility for the dangers and 
difficulties which confront us to-day. There is a 
striking parallel between the absorption of the 
Puritan in private religious observances and its 
consequences, and the absorption of scientific 
workers in their own special branch of knowledge 
and their neglect of, or indifference to, the social 
consequences of their work. Both alike impoverish 
and cramp mans capacities and experience. Mr. 
Murry makes a passionate attack on the depart¬ 
mentalization of life from the religious side, an 
attack which should assist as much in bringing 
science and religion and ethics into that harmony 
so essential for man to regain his control over events 
as do the increasing efforts of leading men of science 
themselves to raise their fellows to a sense of their 
social and moral responsibilities, of which Sir 
William Bragg's Pilgrim Trust Lecture before the 
United States National Academy of Sciences pro¬ 
vides a recent admirable illustration, 

Mr. Murry argues that, broadly speaking, 
there are two educational systems in Great 

♦The Price of Leadership. By John Middleton Murry. Pp. 190. 
(London: Student Christian Movement Press, 1939.) 5*. net. 
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Britain. The first includes the education of the 
elementary school, that of the secondary school 
and finally university education, mainly scientific 
or technical. The second system, which begins with 
the preparatory school, and is followed by the public 
school and then by the university, leads to positions 
which can only be adequately described as those of 
the r uling class. Roughly it is true that the r ulin g 
class in the main receives a type of education 
entirely different from that of the rest of the people, 
and whereas the first system is almost exclusively 
an intellectual system, in the second intellectual 
values are definitely subordinated to training in 
character. 

Mr. Murry considers that however lop-sided 
the public school system of values may be, it is 
much more re alis tic and effective than the system 
of values which prevails through elementary and 
secondary education, and that the insistence on 
its codes and traditions as more important than 
mere intellectual distinction makes for a real social 
coherence. He is accordingly concerned that we 
should attempt to preserve its virtues and to incor¬ 
porate the public schools into the State system in a 
way that would render them no longer the preserve 
of the rich. He would achieve this either hy bodily 
incmporating them into the State educational 
system and hy drafting off to them boys who 
showed proof of a generalized rather than a 
specialized intelligence, or by founding at least 
two dozen State public schools which should take 
over the boy as completely as ho is taken over by 
the existing public schools but should set them¬ 
selves much more determinedly to discover the 
boy’s real aptitudes. 

The foadamental premiss in Mr. Murry’s 
argument is that we should recognize both the 
«ristenc8 and necessity in a democracy of a ruling 
cbtee, and concern ourselves with the education 
by which a ruling class is formed. The necessity 
for a elaae of men educated and trained for 
admimstiation is widely recognized in industry 
to-day, where the future of large-scale industrial 
eembines and of tbe public utility corporation may 
well depend upon its solution, and less widely in 
modem society generally. The idea is inherent in 
the many discussions which have taken place in 
the twenty years regarding the place of the 
aowwtifioor technical expert in administration, and 
in audit reports as that of the Departmental Com¬ 
mittee on the Qualifications, Recruitment, Training 
and Promotion of Local Grmsrnment Officers. 

Horn the tew, even those who are most alive 


to the social implications of the industrial combine 
of the public utility company are frequently blind 1 
to what is involved in the provision of leadership, 
and the reception given to the report on recruit¬ 
ment of local government officers indicates how 
far we yet are from appreciation of what is involved 
even in training for local administration. 

This position is doubly dangerous. It under¬ 
mines the efficiency of democracy by^making it 
more diffi cult to secure and operate the""regron<±l - 
planning of services such as health, transport, % 
water supply, etc., which are becoming more 
essential in the general interest and may be vital 
as defensive measures in war time. Moreover, it 
binders the linkin g of social privilege and social 
responsibility which has been so marked a charac¬ 
teristic of the development of the democratic 
system in Great Britain, and is more than ever 
essential if respect for human personality is to be 
preserved in the face of totalitarianism. 

Mr. Murry indeed writes scathingly of many 
who profess to be leaders of democracy, and he 
demands dear and fundamental thinking on the 
two-party system and democracy as a whole to¬ 
day. What he is concerned to find is a system of 
education which will provide, not merely technic¬ 
ally competent leaders, but also leaders who will 
safeguard for us the great values we have inherited. 
It is this view of life as a whole, in which moral 
and ethical no less than social, scientific, technical 
and artistic elements are respected and blended 
that leads him to place his main emphasis on the 
recognition by Christianity of its social relations 
and implications. 

Already in other countries a new ruling class is 
coming into being, and the need in Great Britain is 
immediate. The character of the State is deter v 
mined by the conception of its social responsibilities 
held by the ruling class. It can select, and under 
totalitarian impulses it does seleot, the elements 
of man's lower nature for embodiment in the 
character and purpose of the whole social order. 
Under Christian impulses it can equally reconstruct 
the State to serve the highest ideals of which 
humanity is capable. The choice made by the 
ruling class is determined by the training given to 
the minds of its members in the schools. 

Mr. Murry asserts that the acceptance in Great" 
Britain of State action solely as a channel of 
personal advantage without any philosophical or 
religious conception of the State as representative 
of the higher selves of man to whom duties are 
primarily owed, has left the moral initiative in 
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Europe to the new totalitarian nations. The con¬ 
ception of the State as the instrument by which a 
democratic society is educated to the knowledge 
of its own nature and purpose is, however, a 
Christian conception, and Mr. Murry clinches his 
argument by contending that the religious basis 
of social life at which he aims can be realized in 
the schools, and was realized by Dr. Arnold and 
others. Moreover, when the new industrialists 
entered the ruling class, they found that indi¬ 
vidualistic morality was insufficient, and horn 
their ranks came the leaders of a new movement 
towards a social religion able to meet Marxian 
materialists on their own ground. 

For Mr. Murry democracy cannot exist without 
Christianity. Unless democracy is constantly 
revivified by the regeneration of its individual 
members by Christian education, it must de¬ 
generate into totalitarianism. Either the individual 
must leam to conquer his lower self and attain 
his true personality as a citizen of a Christian 
society, or the democratic State, abandoned to be 
the instrument of the lower selves of its members, 
will enforce upon him a uniformity which is 
destructive of his whole personality. ‘A modern 
industrial and democratic society by reason of its 
economic complexity, cannot suffer itself to 
become anarchical. If it is not permitted to 
develop creatively into a Christian society it must 
become a totalitarian tyranny.” Like Sir Cyril 
Norwood in his suggestive address last year on 
the relevance of Christianity in the modem world 
at the conference for young public schoolmasters, 
he claims that national education should be 
frankly based on Christianity conceived broadly 


in terms of the spiritual values of truth, beauty, 
and goodness—values which are increased by 
being shared. 

With very much in Mr. Murry's argument 
scientific workers will find themselves in real 
sympathy. They are profoundly concerned with 
all that makes for the maintenance of freedom of 
thought, of speech and of investigation and the 
preservation of spiritual values. Re^p^ct for 
human personality should be as cardinal a principle 
with them as loyalty to the truth and disinterested 
bearch for the facts. In their growing concern for 
the social consequences of their work they are con¬ 
scious that, as Sir William Bragg pointed out, in 
his Pilgrim Trust Lecture, the spirit in which 
knowledge is sought and the manner in which it 
is used may be more important than knowledge 
itself. They themselves have to supply the natural 
knowledge for a solution of the problems of society, 
and help in its application. Their effectiveness 
depends equally, however, on their moral influence, 
on the devotion, wisdom and good will which they 
bring to their task. They may well be grateful to 
Mr. Murry for the clarity with which he displays 
the moral issues, for the force of his challenge to 
discard cant about democracy and to think out 
all that is involved in the training and selection of 
leaders for democracy not merely as we know it 
to-day, but as it might be in an ideal society. Nor 
should they forget that such fundamental thinking 
will point the way for them to make their own 
contribution to leadership and to secure the more 
effective utilization in the service of the com¬ 
munity of the knowledge already available and 
increasingly being placed at its disposal. 


STATE-CRAFT AND MEDICINE 


The Building of a Nation's Health 
By Sir George Newman. Pp. xiv+ 479 + 8 plates. 
(London: Macmillan and Co., Ltd., 1939.) 213- 
net. 

S IR GEORGE NEWMAN, until recently Chief 
Medical Officer of the Ministry of Health 
and of the Board of Education, in a preface to 
his latest work, entitled “The Building of a Nations 
Health* states that he intends it to be a “summary 
record of how statecraft and medical knowledge 
took council together at the opening of a new 
epoch of preventive medicine”. From one point 
of view this admirably describes the task which 


the author has so excellently performed. The 
responsibility for building and maintaining health 
in Great Britain may be said to be shared between 
the medical profession, the State, and the indi¬ 
vidual citizen. The part of the last named, though 
it is of essential importance and though it may 
even be obscured by some activities of the other 
two agencies, is not dealt with in Sir George 
Newman’s book. This is legitimate, for the 
responsibility of the individual for his own health, 
and therefore to some extent for the common 
health, is somewhat apart from that of those 
other agencies, and may well be approached from 
a different angle and separately described or 
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enforced. The responsibility of the State and of 
the medical profession cannot, however, be so 
dissevered ; and, indeed, one of the main features 
of Sir George’s book is the clearness with which it 
brings out, and the force with ^hich it emphasizes 
the unity of the field of medicine, and the need 
for the intimate co-operation of various bodies of 
persons within the wider field of health This 
leads one even to hope that the phrase “preventive 
medicine 39 , however convenient when carefully 
used, may be abandoned wherever possible, and 
the phrase “the preventive aspects of medicine 9 3 
used in its stead. For "‘preventive medicine 99 
cannot be separated either from ’’curative medi¬ 
cine’ 3 on one hand or from “constructive medicine' 3 
on the other. It is false to regard the State 
as being concerned with prevention and the 
medical profession with cure, or one class of 
medical practitioner as dealing with the 
former and another class with the latter. These 
are merely aspects, and not very clearly defined 
ones at that, of something which is essentially a 
unit. 

It is but little more than a century since the 
State began to realize its responsibility for the 
public health and actively to exercise its functions 
in relation thereto. During that century, and 
especially during the last thirty-five years or so, 
it has taken a constantly widening and more 
serious view of these responsibilities and functions. 
It was at first concerned, and is still perhaps 
primarily concerned, with environmental factors 
and the control of epidemic disease; but it is 
now enl argin g its conception even of these so that 
the nutrition of the people and the opportunities 
for physical exercise and training are now regarded 
ae its business. Further it has interested itself in 
the better education, regulation, and organization 
of the medical profession, and of ancillary health 
workers, bo that their services may be more easily 
available for the public and more effective when 
used. It has brought medical advice and treatment 
within the means not only of the very poor but 
aho of every worker, and has provided medical 
attention for other classes of the population and for 
certain abnormal conditions or diseases of more than 
ordinary eomim.nal importance. It is the whole 
of this field which Sir George Newman surveys in 
has book. No other person could have done it so 
appropriate^ so txmprehensively, or so well. It 
is not only that he has held positions in the 
public semes which have afforded him unrivalled 
opportunities for knowing or observing almost 
every movement in this extensive sphere, but that 
he himself, in those positions, has been a motive, 
a controlling, or a directive force during twenty- 
five years or more of official fife. Moreover the 
interested public has long recognized, through his 


series of annual reports as Chief Medical Officer to 
the two Government Departments most concerned 
with health matters in England and Wales and 
through his other writings, that he has a faculty 
of marshalling and setting out his material, and 
of attractive statement of facts and expression of 
ideas and opinions which add to the value of what 
he has to say and commend it to his readers. All 
these qualities are evident in his latest book, which, 
though it is to be hoped that it is not his last, may 
be regarded as his most important contribution to 
an understanding and appreciation of the national 
movement tov ards health with which he has been 
associated. 

Very properly, and with evident deliberation, 
Sir George Newman places the medical profession 
in the forefront of the picture. He traces its 
governance and regulation through the Medical 
Acts and the General Medical Council, expounds 
recent movements and the new spirit in medical 
education, and discusses the status, duties, and 
privileges of medical officers and private practi¬ 
tioners in relation to communal requirements and 
public authorities. “Nothing is more remarkable, 33 
he says, “in the history of the public medical 
service in Britain, than the great and continuing 
contribution made by the medical practitioner. 33 
The delay by the State in making use of these 
contributions cannot fail to be noted. There is a 
lag between the acquirement of knowledge by 
research and the application of this knowledge in 
actual medical practice. There is a further lag 
between this application and the action of the 
State towards making it more easily and widely 
available. This is natural enough, and may even 
be advantageous, provided the lag is not too great, 
and that it is not due to professional negligence, 
obstruction, or claims to the sole occupancy of 
fields which are not wholly medical. 

Next in importance to medical work and in¬ 
fluence in the building of the nation’s health has 
been that of voluntary societies and movements. 
This is shown in almost all the chapters in which 
the various public health services are surveyed. 
Thirdly comes the influence of certain great per¬ 
sonalities, both medical and lay, to whose initiative 
and activities the author pays tribute. It is well 
that the public should he reminded of these men 
and informed, even though very succinctly, of 
their life and work. There are portraits of some : 
Sir John Simon, Medioal Officer of Health, City 
of London, 1848-55 ; Sir Donald Maealister; Sir 
William Osier; Sir Robert Philip; and Sir 
Robert Morant. Sir George Newman 9 s book is 
alike an interesting history, a guide to the prin¬ 
ciples which should influence future developments, 
and a work of reference. The volume should be 
welcomed as one of much importance and value. 
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THE THEORY OF NUMBERS 


An Introduction to the Theory of Numbers 
By Prof. G. M. Hardy and Prof. E. M. Wright. 
Pp. xvi-f404. (Oxford : Clarendon Press ; Lon¬ 
don : Oxford University Press, 1938.) 25s. net. 

HE theory of numbers has an appeal to 
general interest, not shared by other branches 
of mathematics, in that most of the great unsolved 
problems of the subject are formulated in terms 
intelligible to everybody. There must be many 
people of limited mathematical attainments who 
have felt attracted to the subject, but whose 
interest has died away for the want of just such a 
book as this to stimulate it. 

The point of view from which the book is written 
can best be described in the authors’ own words. 

‘Tt is not in any sense (as an expert can see by 
reading the table of contents) a systematic treatise 
on the theory of numbers. It does not even 
contain a folly reasoned account of any one side 
of that many sided theory, but is an introduction, 
or a series of introductions, to almost all of these 
sides in turn. We say something about each of a 
number of subjects which are not usually com¬ 
bined in a single volume, and about some which 
are not always regarded as forming part of the 
theory of numbers at all. . . . We have often 
allowed our personal interests to decide our pro¬ 
gramme, and have selected subjects less because 
of their importance (though most of them are 
important enough) than because we found them 
congenial and because other writers have left us 
something to say.” 

There can be no doubt that the authors have 
carried out their programme with marked success. 
In spite of their modest disclaimer, the hook is 
really as systematic as any elementary account of 
*so extensive a subject can be, or ought to be. It 
presupposes, for the most part, no more know¬ 
ledge of mathematics than is possessed by a first- 
year university student, and yet it introduces the 
reader to almost all branches of the theory of 
numbers, including some which have only been 
developed in recent times. Naturally, in some 
branches, the deeper results have to be stated 
without proof; hut the book does contain proofs 
of practically all theorems that are genuinely 
elementary (using the word in its non-technical 
* sense). Mathematicians of all kinds will find the 
hook pleasant and stimulating reading, and even 
experts on the theory of numbers will find that 
the authors have something new to say on many 
of the topics they have selected. 

The selection of topics, and the general approach 
to the subject, have a slight analytical bias, as 


will be seen from the list of contents. The reader 
is introduced at the outset to the 0. o and 
notation of modem analy&is. and later to the 
notions of 'almost all integers*, ‘sets of measure 
zero’, and ‘uniform distribution’. 

Each chapter is a model of clear exposition, 
and the notes at the ends of the chapters, with 
their references and suggestion^ for further reading, 
are invaluable. The only points in the book nhich 
the reviewer feels any inclination to criticize aie 
(1) the section on integral quaternions, where the 
exposition of Dickson has been preferred to the 
more elegant theory of Hurwitz ; (2) the definition 
of a convex area, which is obscured by the mention 
of a convex curve (a convex area or body is a 
much simpler thing than a curve, let alone a 
simple, closed, continuous curve) ; (3) the absence 
of an explicit theorem on the existence of primitive 
roots (mod p). 

The printing is excellent, and has not that 
squashed appearance which is such a common 
fault of present-day English mathematical printing. 

In the following summary of the contents, 
chapters which deal with the same side of the 
subject are grouped together. 

Chapters i, ii, xxii (first half): the series 
of primes. A fairly complete account of what 
is known and what is conjectured about the 
distribution of the primes, with proofs where these 
are of an elementary character. 

Chapters v, vi, vii, viii: congruences. The 
classical elements of the theory of numbers. 

Chapters iv, ix, x, xi, xxiii : Diophantine approxi¬ 
mation. Accounts are given of decimals and con¬ 
tinued fractions, proofs of the transcendence of e 
and k, and three proofs of Kronecker’s theorem. 

Chapters xii. xiii, xiv, xv : quadratic fields. A 
few particular fields are treated, and the field 
A*( V — 3) is used to prove the insolubility of the 
equation -f y % = z* (xyz =f= 0). 

Chapters xvi, xvii, xviii, xxii (second half): 
arithmetical functions. The formal properties of 
various arithmetical functions are considered, 
together with the associated Dirichlet series, also 
the order of magnitude, average order of magnitude, 
and normal order of magnitude of some of them. 

Chapters xix, xx, xxi: additive theory. One 
chapter is devoted to partitions, one to repre¬ 
sentations by two or four squares, and one to 
Waring’s problem. The chapter on partitions is 
one of the most attractive in the book. 

Chapters ill, xxiv: geometry of numbers. 
Minkowski’s theorems on lattices and linear 
forms. H. Dayeotobt. 
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STATISTICAL MECHANICS: ANCIENT AND MODERN 


The Principles of Statistical Mechanics 

By Prof. Richard C. Tolman. (International 
Series of Monographs on Physics.) Pp. xix-{- 662. 
(Oxford: Clarendon Press; London: Oxford 
University Press, 1938.) 40s. net. 

N OT so long ago, statistical mechanics was 
almost synonymous with the somewhat 
arid topic of the dynamical theory of gases, but 
the development of the quantum theory has vastly 
increased the number of subjects which can be 
treated by statistical methods. Nowadays statis¬ 
tical mechanics deals with the properties of matter 
in its widest sense, and there has been a steady 
stream of books concerned with the applications. 
But although the great development of the subject 
has been mainly due to the success of the quantum 
theory in dealing with the interactions of atoms 
and to the introduction of the Fermi-Dirac 
and Einstein-Bose distribution functions, yet the 
repercussions upon the foundations of statistical 
mechanics have been not less important. So far 
this part of the theory has been almost completely 
neglected; Prof. Tolman’s important book is 
meant to fill this gap, and it leaves off where most 
books begin. The word “principles” in the title 
of the book does not mean that the book is an 
introduction to the subject—far from it—but that 
It is concerned with the logical development of the 
fundamental principles. 

The student of the foundations of statistical 
mechanics has always been in a rather difficult 
position. The subject is by no means an easy one, 
and the presentations given in the classic treatises 
differ so widely that it requires profound thinking 
to be able to see that they refer to the same 
subject. Further, there is no systematic account 
of the foundations of quanta! statistical mechanics 
(the topic is dismissed in a few pages in the 
modem treatises on the applications), and the 
usually gives up the task of reconciling 
the various accounts and contents himself with 
learning to use the distribution laws and to 
calculate partition functions. 

Of the various possible ways of developing the 
subject. Prof. Tolman adopts that favoured by 
Gibbs, and discusses the properties of ensembles 
of systems. This has the advantage that the 
treatment of quanta! statistical mechanics is 
analogous to that of classical statistical mechanics; 
indeed in the book the classical theory is given in 
Chapters i-vi and the quanta! ti*eatment jn 
Chapters vii-xii, wrTesporiding chapters having 


almost identical titles. Now, although Gibbs's 
method is most satisfying to pure mathematicians 
in that all the necessary assumptions can be very 
easily introduced and the whole theory developed 
in a very logical maimer, yet it has always seemed 
to many physicists to lack that physical plausibility 
which gives a feeling of life to a subject. Gibbs 
himself gives to the not too inquiring reader the 
feeling that statistical mechanics is not concerned 
with real things. For example, the only justifica¬ 
tion which Gibbs gives when introducing the 
canonical distribution (“Elementary Principles 
in Statistical Mechanics”, p. 33) is that this 
distribution “seems to represent the most simple 
case conceivable, since it has the property that 
when the system consists of parts with separate 
energies, the laws of the distribution in phase of 
the separate parts are of the same nature—a 
property which enormously simplifies the dis¬ 
cussion, and is the foundation of extremely 
important relations to thermodynamics”. He 
does indeed show later on, almost at the end 
of the book, that the familiar thermodynamic 
equations can be derived from his statistical 
mechanics, but to many physicists this is very 
like putting the cart before the horse; they feel 
that a better procedure is to put thermodynamics 
right in the forefront of the theory and to deduce 
the statistical temperature and entropy in as direct 
a manner as possible. This method of exposition, 
however, often loses much of its force because the 
empirical temperature is taken as an intuitive idea 
instead of being defined thermodynamically as a 
function of the state of a body which is the B&me 
for all bodies in thermal equilibrium with one 
another. In the reviewer’s opinion, the ideal 
exposition would be one in which this latter 
more physical approach is introduced at the 
be ginning , while Gibbs’s method is used for the 
subsequent developments. 

Those of the ‘physical’ school of thought will 
feel regret that Prof. Tolman has chosen to follow 
Gibbs, but it will be regret tempered by pleasure 
in that Prof. Tolman’s exposition goes a long way 
towards removing many of the objections to the 
method. As one example of this we may quote 
the full discussion of the relation between the 
canonical and the micro-canonical ensembles and 
of the jus ti fic at ion for using the canonical ensemble. 
The plan of the book is as follows. Part 1 deals 
with the classical theory, and, after chapters on 
the Hamiltonian theory of general dynamics and 
on statistical ensembles, the Maxwell distribution 
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law is derived and Boltzmann’s H-theorem is 
r proved. The discussion of the latter topic is much 
more detailed and precise than is usually given. 

Part 2, on the quanta! statistical mechanics, is the 
most important part of the book. It is, however, 
marred, in the reviewer’s opinion, by the inclusion 
of an exposition of quantum mechanics occupying 
about 150 pages. Most of this is quite irrelevant, 
breaks the continuity of the book and expands it 
into a volume which is too bulky. There would 
perhaps have been a good deal to say for the 
• inclusion of some general theory starting from a 
fairly advanced point, since some of the results 
required are not readily available in a convenient 
form, but discussions of such topics as one¬ 
dimensional collisions and the hydrogen atom are 
quite out of place. The writer of a book such as 
this must assume that his readers are well versed 
in the elements of quantum mechanics and, in all 


probability, in the more advanced theory also. If 
they are not, they will find the going rather heavy. 
As in Part 1, the main objects are the derivation 
of the distribution functions and the proof of the 
Z7-theorem. Part 3 deals with the relation of 
statistical mechanics and thermodynamics. 

The book has been most carefully and, for the 
most part, well written, but the reviewer found 
himself sometimes fogged by the wealth of explana¬ 
tion. In dealing with a difficult subject, it is by 
no means easy to know how much explanation to 
give, since over-exposition is almost as bad a* 
under-exposition, but the book would probably 
be improved by being shortened. It is, however, a 
valuable addition to the literature, and will be 
indispensable to those who wish to understand the 
principles of statistical mechanics, especially of 
quantal statistical mechanics. 

A. TL W. 


GROWING-POINTS OF ORGANIC CHEMISTRY 


The Chemistry of the Carbon Compounds 
By Victor von Bichter. Edited by the late Prof. 
Bichard Anschutz. Vol. 2 : The Alicyclic Com¬ 
pounds and Natural Products. Translated from 
the twelfth German edition (compiled by Prof. A. 
Butenandt, Dr. M. Lipp, Dr. K. Niederlander, 
Prof. E. Reindei and Dr. E. Rochussen) and 
revised by T. W. J. Taylor and Dr. A. E. Millidge. 
Third edition. Pp. 3fiii+656. (Amsterdam: N.V. 
Uitgevers-Maatsehappij ‘‘Elsevier”, 1939.) n.p. 

I N his introduction, Mr. Taylor explains that this 
book is a translation and revision of the first 
part of volume 2 of the twelfth edition of Richter- 
Anschutz’s ‘ ‘Chemie der Kohlenstoffverbindungen”, 
4)he German original of which appeared in 1935. 
The closely related fields of work here selected for 
treatment are of the first importance in modem 
organic chemistry. Section A, comprising about 
350 pages, deals with alicyclic compounds, and 
discusses in the first instance such fundamental 
matters as the formation and stability of ring 
structures, ring transitions, and general methods 
of prepa rin g alicyclic compounds. The detailed 
consideration of monocyclic compounds is then 
taken up, ranging systematically from the cydo~ 
^propane group to compounds contai ni ng 34 carbon 
atoms in the ring. The succeeding description of 
polynuclear alicyclic compounds embraces rings 
directly united and those separated by a chain, 
spirane structures, condensed cyclic systems, and 
bridged rings. Terpenes and resins are then 
treated under the headings of olefimo terpenes, 


monocyclic terpenes, bicyclic terpenes, and sesqui¬ 
terpenes and polyterpenes. 

Section B, comprising the rest of the book, is 
devoted to the successive consideration of various 
classes of important naturally occurring com¬ 
pounds, including glycosides, t annin s, lichen acids, 
the active principles of the peppers, natural 
colouring matters, nitrogen-free poisons, sterols, 
bile acids and scymnol, vitamins, and hormones. 

In the preparation of this valuable edition the 
original authors revised their contributions to the 
German edition, and the English transktion was 
subjected to a final revision by Mr. Taylor and 
Dr. Millidge, with assistance from Prof. A. R. Todd, 
Dr. S. G. P. Plant, and others. The result is a 
reliable and surprisingly detailed and up-to-date 
account of a vast and ever-growing region of 
organic chemistry. So far as the reviewer has put 
the text to the proof, the important advances of 
the last few years in these many fruitful fields of 
endeavour find here an admirable presentation. 
As a compact and yet comprehensive work of 
reference the volume will be of outstanding value 
to specialists and research workers in the many 
subjects of which it treats. The continued 
references to the Z&ntralblatt which formed a 
somewhat irritating feature of earlier editions of 
Richter-Anschutz have been happily replaced by 
direct references to the original papers, including 
the names of the authors. The text and formulae 
are well printed, and there is a good subject index 
of fifty pages. JoHlr Read - 
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THE MORPHOLOGY OF THE FLOWER 


Floral Morphology 

A New Outlook with. Special Reference to the 
Interpretation of the Gynaeceum. By E. R. 
Saunders. VoL 2. Pp. siv-j-133-609 -fvii. (Cam¬ 
bridge : W. Heffer and Sons, Ltd., 1939.) 10$. 6dL 
net. 

HPHE first volume of Miss Saunders’s review 
and summary of her studies on floral 
morphology was published in 1937 and was re¬ 
viewed in Nature of July 24, 1937, p. 132. The 
second volume is much larger in size and higher 
in price. ItB pagination continues from that of 
volume one. 

In the first volume the author outlined the 
essential structure of the flower and explained the 
theory of carpel polymorphism. This, with various 
consequences of its acceptance, was exemplified by 
details of a limited number of families (thirty-nine) 
and selected genera within the families. The general 
aim was “to serve as a guide to the study of types 
in the laboratory”. 

The second volume brings the number of 
families described up to 190, that is, the vast 
majority of families of Angiosperms are con¬ 
sidered In greater or less detail. The families 
were, in the first volume, arranged in a 
sequence adapted to a scheme of laboratory 
weak; in the second volume the arrangement 
is more taxonomic. The taxonomist would 
have preferred that the sequence throughout 
had been according to one of the widely 
recognised taxonomic classifications. The in- 
ehnaon of what appears to be a very adequate 
index largely recompenses for the peculiarities of 
arrangement. 

Mi* Saunders has, since 1923, published a large 
number of papers dealing with floral morphology 
and especially with that of the gynoecium. She 
has emphasized the relation of the vascular ground- 
plan to the floral ground-plan. The fundamental 
prumpiaa of her interpretations are briefly re¬ 
capitulated in a two-page introduction to the 
present volume. 

Typically and most amply a single vascular 
bundle^ turns out from the central cylinder of 
lie «xw, traverses the cortex, and. is continued 
into the corresponding floral member as the 
midrib. Lateral branching may or may not 
follow or precede assertion. Thus there depart 
from the central axial cylinder bundles correspond¬ 
ing in number and in radial disposition with the 
number and arrangement of the floral members 
Owing to space conditions of the short receptacle, 


fusion, breaking~up 5 degeneration, or loss of vas¬ 
cular strands may occur and result in complica¬ 
tions, yet “the formation of whorls of midrib 
bundles and their correspondence with the whorls 
of floral members is a fundamental feature of 
floral construction and the fact that these midrib 
bundles originate on definite radii provides a 
means of determining the number of members in 
a whorl”. 

A study of the vascular system of flowers, 
together with a consideration of various morpho¬ 
logical features, many of which have long been 
known and have puzzled morphologists, led Miss 
Saunders to accept and expound the theory 
of carpel polymorphism. In an appendix (pp. 
i-vii), under the title “A Century’s Challenge 
to Orthodoxy in Ten Chapters”, she shows 
that various botanists had long ago proposed, 
at least for special or limited groups, interpreta¬ 
tions of flower structure definitely or by implica¬ 
tion in agreement with the theory of carpel 
polymorphism. 

A very great deal of the present volume is quite 
‘orthodox’—is indeed descriptive in the ordinary 
taxonomic sense. The theory of carpel poly¬ 
morphism is, at present, heterodox, but has now 
been so lucidly stated with a wealth of examples 
that floral morphologists who remain orthodox, or 
who favour some other heterodoxy, must feel they 
have to meet a challenge worthy of their best 
efforts. 

The need for a reconsideration of morphological 
concepts and terminology, especially of the flower, 
is now widely recognized, partly owing to Miss 
Saunders’s own published researches. If agree¬ 
ment could be reached among morphologists and 
anatomists on the interpretation of the major facts" 
there is no doubt that lie conservative taxonomist 
would, in time, revise his descriptive methods. At 
present he is somewhat confused by a multiplicity 
of views. He is told, by different authors, that 
carpels are leaves, that they are branches, that 
they are organs sui generis, that they are all of 
one kind, that they are of several kinds, or even 
that they do not exist. For the present, the 
taxonomist would be wise to use, so far as is 
reasonably possible, only neutral terms and 
phrases, that is, descriptive terms and phrases the* 
use of which does not imply acceptance of any 
‘explanatory 7 theory. 

It is somewhat disappointing that in this volume 
Saunders has not published an account of 
the relationships between the theory of carpel 



NATURE 


351 


No 3643, August 26, 1939 

polymorphism and floral evolution. It would be 
interesting if she could connect up divergence of 
carpel form with possible phylogenetic lines and 
developmental tendencies. Does carpel poly¬ 
morphism help in interpreting ‘convergence 5 , ‘par¬ 
allelism 5 , ‘reticulation 5 and other supposed modi¬ 
fications of what is often considered the ideal type 
of phylogenetic tree ? Does the theory support 
the view of a monophyletic origin of the Angio- 


sperms ? Does it give new or detailed suggestions 
as to the nature of ‘primitive 5 carpels ? Again, 
it is probable that in the course of her work Miss 
Saunders found cause to criticize not only the 
morphology but also the taxonomy of the 
taxonomist. He would welcome her criticisms. 
There really seems to be a need for a third volume 
of floral morphology. 

W. B. Ttjrbiix. 


INTRODUCING HUMAN ANATOMY 


The Tissues of the Body 

An Introduction to the Study of Anatomy. By 
Prof. W. E. Le Gros Clark. Pp. xi+372. (Oxford: 
Clarendon Press; London: Oxford University 
Press, 1939.) 15s. net. 

F late years there has been a rather depressing 
spate of books that purport to be intro¬ 
ductions to the study of anatomy. For the most 
part these works tend to recapitulate the type of 
book that was formerly addressed to nurses or 
students of massage but which is now dished up 
for the benefit of the medical student. As such 
they are symptomatic of what in the United 
States has been termed “the eclipse of Anatomy 95 
and are the outcome of the present tendency to 
abbreviate the medical student's course in the 
study of human anatomy. They can only be 
classed as the products of expediency in a period 
during which the teaching of anatomy to medical 
students is definitely undergoing eclipse. If the 
student is to have his study of anatomy curtailed 
in an overcrowded curriculum it is but natural 
that the text-books read by a former generation 
'may prove to be beyond his capacity and his 
needs. 

It is merely a question of relative values. 
There are those who still fancy that the 
time devoted to anatomy by the student of 
some forty years ago was not altogether 
wasted in the education of a practitioner of 
medicine. 

There are those who think that some three 
hundred hours are sufficient for learning as much 
of the intricate structure of the human body as is 
^necessary for one who is afterwards to treat the 
derangements of this complicated structure. May¬ 
be there were those of an older generation who 
attached too much importance to the minutiae of 
structure and a swing back of the pendulum is but 
natural. In any event, we have to realize that the 
present tendency is to reduce the time devoted 


to the study of anatomy and so to render, for the 
medical student, the older masterpieces of de¬ 
scriptive anatomy redundant in his library. It is 
this state of affairs that has produced a host of 
minor books to meet the lessened need of know¬ 
ledge demanded from the medical student: and 
these hooks are mostly the products of authors to 
whom the production of a more complete and 
authoritative work would prove a matter of some 
embarrassment. 

It is therefore an occasion of some satisfaction 
to meet with a book, written designedly as an 
introduction to the study of human anatomy, 
that does not presuppose a lowering of the standard 
of the student’s knowledge and one that is written 
without an eye to minimum requirements in the 
medical curriculum and in the examination room. 
Moreover this book is not the product of one to 
whom the production of a mere introductory 
handbook could be pictured as the maximum 
scientific enterprise. Prof. Le Gros Clark has, in 
this volume, adopted an almost Hunterian outlook, 
and in reading his book one is tempted to think 
that it is only a matter of time before another 
British anatomist pays open homage to an older 
tradition in British anatomy and so helps in a 
renaissance—long overdue—that would end the 
period of “the eclipse of Anatomy 55 . 

The “Tissues of the Body 55 is not a work on 
histology, for Le Gros Clark, like Bichat, treats of 
tissues as the basis of animal organization : more¬ 
over he treats of them, so far as present knowledge 
permits, as living and functional elements. It 
may be permitted for a reviewer to regard this 
book as one of the most welcome contributions 
that has been made to the science of anatomy for 
many years and to express the hope that it will 
replace, on the shelves of the medical student’s 
library, several minor works that at present 
appeal to him under the guise of being introduc¬ 
tions to this subject. 



F. Wood Jokes. 
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ARCTIC PLANTS IN THE BRITISH ISLES 


By Dr, Nicholas Polunin, Herbarium, University of Oxford 



[AT. Polumn, 

Typical arctic terrain in summer : an inland valley in Spitsbergen. 
Perennial patches of snow are frequent almost to sea-level, a 

TONGUE OF GLACIER BEING VISIBLE IN THE DISTANCE ON THE RIGHT. THE 

ground is stony and ‘barren* except in especially favourable situa¬ 
tions, WHERE TRACTS OF MARSH OR HEATH MAY DEVELOP, AS IN THE FORE¬ 
GROUND AND AROUND THE GRAZING REINDEER IN THE CENTRE 


TT is well known that, after the final retreat of 
•** the Pleistocene ice in western Europe, the 
flora of the British Mes was for a time much more 
like that of the arctic regions of 
the present day than is now the 
case. The same must be true of 
the vegetation and its component 
plant communities. Following the 
subsequent amelioration of clim¬ 
ate, there came waves of relatively 
mesothennie dominants before 
which the smaller and less aggres¬ 
sive mierothermic species re¬ 
treated. The picture is dear and 
our knowledge of the story seems 
sufficiently complete. But we still 
do not know what proportion of 
the present British flora persisted 
through the Pleistocene maxi¬ 
mum ; nor have we investigated 
the mechanisms which enabled 
certain plants of ‘arctic’ affinity 
to survive in Britain to the 
present day. My object here is to 
deal with aspects of this latter 
problem—in a manner which I 


would scarcely dare attempt if I 
had not spent much of the last 
decade in various arctic and sub¬ 
arctic lands—first by deciding 
which plants are to be considered as } 
truly arctic and then by analysing 
the resultant list of species. 

It has always seemed to me 
that the so-called arctic element 
in the British flora is grossly 
exaggerated, since it is allowed to 
include many species which, even 
if they persist far north of the 
Arctic Circle, do so only in regions 
which are unusually favourable in 
climate and often actually forested 
—hence not really arctic at all. A 
fairer criterion would be to take 
such a line as the southern limit of 
the ‘outer arctio zone’, within 
which the mean temperature of 
the warmest month does not 
normally exceed 5° C.; and since 
this line in general lies around the 
75th parallel of latitude I have 
taken this parallel as the least unsatisfactory prin¬ 
ciple of delimitation in the present instance. The 
result is that my arctic species are in most eases the 



[N Polunm . 

An ARCTIC SEA coast : Devon Island in northernmost America. In the 

FOREGROUND A GLACIER IS DISCHARGING INTO THE SEA. BEHIND ARE POORLY 
VEGETATED COASTAL PL AIN S AND HTLT j B WITH PERENNIAL PATCHES OF SNOW. 
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[3T Polunht. 

A manuring effect : dense mossy sward including Sax [fra ja caeapitosa 
(on left) and S. Hirculus (on right) developed around the nests of 

WILDFOWL EVEN IN EXPOSED AND OTHERWISE BARREN PLACES, AND INDICATING 
THAT A LACE OF NUTRIENT SALTS IS ONE OF THE CHIEF FACTORS INHIBITING 
PLANT GROWTH IV THE ARCTIC. THE SCALE IS SHOWN BY MATCHBOX. 


‘hi gh -arctic* ones of other authors 
—whose attempted subdivision of 
the element according to the sup¬ 
posed history and place of origin 
of the individual species ought 
probably to be shelved pending 
further research. 

Altogether, sixty-two species or 
geographical varieties of vascular 
plants in the native British flora 
are now known to persist north of 
the 75th parallel of latitude and 
hence to be truly arctic. This is an 
addition of five (which just qualify) 
to the number of my preliminary 
analysis 1 ; it does not include such 
aggregates as Cardamine prcdensis , 

A renaria ciliata, Saxifraga 8tellaris y 
Chrysosplenium alternifob'um , Ma¬ 
tricaria inodora, and Carex salina , 
which are represented in the north 
only by a variety that is sub- 
specifically distinct from any form 
occurring in Britain, and which 
may accordingly be expected to have different 
ecological relationships in the two regions. The 
lower cryptogams present rather different prob¬ 
lems and, being moreover much less known as 
regards distribution, seem best ignored for the 
present reckoning. 

These sixty-two truly arctic vascular plants 
occurring in the British flora are all perennials. 
Many of them reproduce chiefly by vegetative 
means—a tendency which becomes more and more 


apparent the farther north we go. Classification of 
the sixty-two according to their most characteristic 
habitat in Britain, which is almost always com¬ 
parable if not identical with that occupied in the 
Fax North, gives the following categories and 
figures.* 

1. Plants of Open Soil or Pock Crevices —com¬ 
petition generally negligible whether conditions are 
predominantly dry or damp, (a) Of general arctic 
distribution including high lati¬ 
tudes (c. SO~N.). This category 
comprises twenty-five species, of 
which three are frequently to be 
found also in closed communities. 

( b ) Of fairly wide arctic distribu¬ 
tion (for example. North Green¬ 
land and Ellesmere, or Spitsbergen 
and Xovaya Zemlya). These are 
represented by eleven species, of 
which two are frequently to be 
found also in closed communities. 

(c) Extending far north only in 
Spitsbergen—tempered by Gulf 
Stream. Represented by four 
species, making a total of forty 
characteristic of open soil or rock 
crevices. 

2. Plants of Seashore and Lake 
Margins —community open, com¬ 
petition again at a minimum. In 
these habitats are found seven 
species or varieties which are 
common to the British Isles and 



[N, Polunin . 

Sar arctic ‘compass plant' : Silent acauli* en northern Spitsbergen 
taiwering so regularly on the south-facing bide of its domed tussocks 

CHAT rr ENABLES A CAREFUL TRAVELLER TO KEEP A VERY GOOD t LJNR\ THE 
BOUNDARIES OF THE NON-FLO WEEING PARTS OF THE TUSSOCKS HAVE BERN 
CNKBD OVER. NOTE THB LACK OF PIANT-OOVBBJEWG ON MOST OF THE GROUND. 
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the Arctic, making a total of forty-seven char¬ 
acteristic of open, habitats. 

3. Plants Characteristic of Other Habitats but 
frequently found in open areas in both north and 
south. Of these there are eight species, making a 
total of fifty-five which are to be found in open 
areas. 

4. Marsh or ‘Heath' Plants . Of these there are 
seven species. 

The more important conclusions to be drawn 
from these statistics are as follows: an over¬ 
whelming majority of the sixty-two native British 
vascular plants which reach high latitudes grow 
chiefly in the absence of competition—both 
towards their northern limit where the vegetation 
is generally open and towards their southern limit 
where under natural conditions it is almost always 
closed. No fewer than forty-seven (75*8 per cent) 
are plants predominantly of open soil (or rock 
crevices, which are ecologically similar in that 
competition is generally lacking), another eight 
being frequently found in such situations both in 
the north and in the south (total 88-7 per cent). 

Of the seven remaining plants (which are rarely 
if ever to be found in open areas in the British 
Isles) I have seen one {Eriophorum angustifolium) 
colonizing damp open soil in the Far North both 
in Spitsbergen and Ellesmere, and to the south 
in Iceland, Labrador and southern Greenland; 
the larger phase of temperate regions may well be 
taxonomic&Uy as well as ecologically distinct. 
Exactly the same remarks apply in the case of 
Ctdamagwstis neglecta when Devon Island is 


substituted for the more northern Ellesmere 
(where this species is not known to occur). Like 
Calamagrostis neglecta , two more of the five 
remaining ‘marsh or heath* plants, namely, Bubus 
Chamcemorus and Tofieldia palustris , reach north 
of 75° only as depauperated relics eking out a 
precarious existence in one or two localities in 
West Spitsbergen where the climate is much 
tempered by the Gulf Stream, while the remaining 
three also are characteristically more southern 
plants which merely straggle northwards in a few 
favourable healthy areas. 

It may accordingly be said that truly arctic 
vascular plants are usually perennial dwarfs which 
can propagate vegetatively or flower and ripen 
seed in the short cool summer obtaining north of 
75°, and can endure cold and rapid changes in 
water-relationships, hut are unable to withstand 
competition. They flourish in the Far North where 
the communities are generally open ; to the south 
they rather naturally persist chiefly where con¬ 
ditions prevent the growth of ranker dominants, 
and where the growing season is not too long and 
warm for their normal metabolism. Thus in the 
British Isles the majority are rare alpines of rock 
crevices or other ‘open* habitats. It is without 
doubt only the persistence of such habitats in 
Britain which has allowed the survival (or perhaps 
in some cases recent introduction) of so consider¬ 
able an arctic element in the British flora. 

1 Proe. Linn. Soc Session 151, 131 (1030). 

1 Xames and other details of the individual species and varieties con¬ 
cerned nill be publis he d in the Journal of Botany, 77 (September, 


WILLIAM SMITH (1769-1839), THE FATHER OF 
ENGLISH GEOLOGY 


Qls August 28, 1839, 'Strata 1 Smith, as he was 
Y familiarly known, died at the house of a 
friend in Northampton. He was on his way to a 
meeting of the British Association in Birmingham, 
to which he had been specially invited, but was 
taken iH before he could continue his journey. 
33ms passed away, at the age of seventy years, 
one of the greatest figures in British geology. 

Smith’s contributions to science are too well 
known to need more than brief mention here. 
After establishing that the different rock strata 
encountered in the course of his work as a land 
aorreyur always occurred superposed in a par¬ 
ticular order, he also dmoovered that individual 
strata could be recognized by the fo mh they con¬ 
tained* Hh tested these fundamental observations 
in various parts of England and everywhere found 


support for his theory. His conclusions, and the 
extensive observations on which they were based, 
laid the foundations on which the whole structure 
of British stratigraphy is built. Further, as- has 
been pointed out by Bather, the recognition of a 
regular succession of strata introduced the idea 
of relative tune, and without this premiss, no proof 
of evolution is possible. Thus, it can fairly be 
claimed that Smith had an indirect though very 
important influence on the birth and development^ 
of the theory of evolution. 

At an early date Smith formed the habit of 
recording his stratigraphical observations accur¬ 
ately on topographical maps. He evolved the idea 
of showing, by different colours, not only the areal 
distribution of the various strata, but also their 
structural relationship, that is, the vertical order 
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in which they occur. Some of his early maps were 
exhibited to various societies, but the first to be 
published was his famous "Delineation of the Strata 
of England and Wales, with part of Scotland” 
(1815). This is a large-scale detailed map embody¬ 
ing the results of Smith's labours over a period 
of some twenty years, and is the first published 
geological map of England and Wales, Smith was 
thus one of the pioneers, if not the actual founder, 
of geological cartography in Britain. 

In order to understand how Smith came to 
make his discoveries, and to appreciate their 
influence on contemporary thought, some know¬ 
ledge of his early life is necessary. He came of 
farming stock, and, in 1787, at the age of eighteen 
years, he became assistant to a surveyor at Stow- 
on-the-Wold, in Gloucestershire. Four years later, 
in 1791, he was entrusted with the survey of an 
estate in Somerset. Smith records that this was 
the year in which his first observations on strati¬ 
graphy were made, as a result of having been 
particularly impressed by the regular stratification 
of the lias in the latter county. He continued 
to work in Somerset for some years, and during 
this period took the opportunity of acquainting 
himself with the principles of canal construction, 
a branch of engineering then much to the fore. 

Afterwards he obtained an appointment as 
engineer to the projected Somerset Coal Canal, 
and Phillips, his nephew and biographer, says <k it 
was the necessity of a close and accurate know¬ 
ledge of the different sorts of rock, sand, and clay, 
which were to be cut through on the line of the 
canal, which led him to examine minutely and 
scrupulously into the distribution of the ‘extran¬ 
eous fossils’ which he had been in the habit of 
collecting”. Work on the canal commenced in 
1794, and by 1799, at the latest, Smith was con¬ 
vinced that different strata in the neighbourhood 
<of Bath could be identified by their fossils. 

At this time geology had only just begun to 
establish itself as a separate science, and Smith’s 
discovery was entirely novel, at all events in Great 
Britain. Yet he was able to support his conclusions 
with such strong evidence that he had no difficulty 
in converting to his views two enthusiastic and 
well-informed local geologists, the Rev. Benjamin 
Richardson and the Rev. Joseph Townsend. These 
gentlemen at once realized the importance of his 
discovery, and induced him to draw up a table of 
< the strata around Bath, from the Coal Measures 
to the Chalk. This historically important docu¬ 
ment was copied and widely circulated both in 
Great Britain and abroad, but, unfortunately, it 
was not immediately published. As there was no 
formal publication of Smith’s discoveries until a 
number of years later, bis claim to be regarded as 
their author passed unrecognized except by his 


intimate friends, and it w as. long before he received 
the honour^ that were his due 

Meantime. Cuvier and Brogniart had begun to 
study the Tertian* deposits of the Paris Basin, 
and they arrived at the same conclusions as tho-e 
which Smith had deduced from an examination 
of the English Jurassic rocks. Their results were 
published in lbOb. and it is interesting that the 
same principles should have been discovered in¬ 
dependently at approximately the same time in 
England and France. There is. no doubt of Smith's 
priority, and it is clear that he achieved hi* result-, 
uninfluenced by the ideas of other worker-.. 
Whether the circulation of his view-, had had any 
influence on the Continent i» not known. 

Although Smith's claim to fame reM:s on his 
pioneer discoveries in geology, it should not be 
overlooked that he achieved distinction in his 
profession as surveyor and engineer. For many 
years his services were much in demand in an 
advisory capacity for problems of land drainage, 
schemes for protection from the inroads of the sea, 
water supply, and canal engineering. In fact, his 
first publication (1806) was an account of the 
draining of Brisley Bog, for which achievement 
he had received a medal from the Society of Arts. 
His application of geological principles to these 
problems undoubtedly contributed largely to his 
professional success. He was always alive to the 
economic possibilities of his knowledge of geology 
and his discoveries had an important hearing on, 
for example, the development of the British coal 
fields. 

Rather surprisingly. Smith never became a 
member of the Geological Society of London, 
although he was resident in London for some years 
after its formation in 1807 ; and this Society was 
somewhat slow in affording him adequate recog¬ 
nition. In later life, however, it made him the 
first recipient of the Wollaston Medal. The 
announcement of this honour was made in Smith's 
presence at the first meeting of the British Associ¬ 
ation, held in York in 1831. He received the 
medal in 1832 from the hands of Sedgwick, who, 
in a laudatory address, referred to him as the 
‘‘Father of English Geology'’. In 1835 Trinity 
College, Dublin, conferred on Smith an honorary 
LL.D. 

It is satisfactory to be able to record that suit¬ 
able honours were accorded to Smith during his 
lifetime. Later a monument to his memory was 
erected at Churchill, Oxfordshire, his birthplace ; 
and memorial tablets have been placed on a house 
occupied by him at Midford, near Bath, and in 
Bath itself, on the former residence of the Rev. 
Joseph Townsend, in which he dictated his famous 
table of the strata near Bath. 


V. A, E. 
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PHOTOGRAPHY IN SCIENTIFIC RESEARCH 


A conference was held in Manchester during 
July 3-4, tinder the auspices of the Man¬ 
chester and District Branch of the Institute of 
Physics, and under the chairmanship of Dr. F. C. 
Toy, and was devoted solely to photography, with 
the principal object of giving an opportunity for dis¬ 
cussion of the many photographic problems met 
with in scientific research, where photography 
plays so large a part. A large amount of time was 
necessarily given to reviews on the various aspects 
of photography and its applications, but in the 
first session fundamental problems of latent image 
formation were discussed and some original work 
was reported ; this will occupy most of the space 
available for the present report. 

Prof. N- F. Mott opened the session by a 
*‘Description of the Photographic Processes in 
Terms of Atomic Physics 5 ', Dr. J. L. M. Brentano, 
Dr. W. F. Berg and others contributing to the 
discussion. Dr. S. O. Bawling gave a paper on 
“Some Theories of the Action of Developers 55 . 
Much of the matter dealt with has already been 
reported in Isattre 1 and elsewhere. The latent 
image which can so far be revealed only by the 
process of development was assumed to be a small 
speck of silver. Modem atomic theory enables a 
more detailed model of the flocking together of 
the isolated silver atoms formed by light to be 
given*. The silver halides axe photo-eonductots, 
that is, mobile electrons are formed if light is 
absorbed. The silver halides axe also electrolytic 
conductors: some silver ions (in ‘interstitial 5 
jxawttone) will move through the crystal if an 
electric field is applied. Thus, if there is a place 
in the crystal where electrons can be collected 
and held %rapped\ a field will be set up and the 
ions will move up and neutralize the electrons, 
thus forming metallic silver. A piece of silver in 
contact with silver halide constitutes such an 
eiectooti trap. In this way, once a small speck of 
salver is funned it will continue to grow if light is 
absorbed by the crystal. During that process the 
halogen atoms must escape, otherwise a regression 
wold oocar. It is important that in the model 
suggested the halogen will escape through the 
crystal surface and wifi not be liberated at the 
interface of silver and sflyex balid§. The depth 
of the electron traps can be determined optically 
by the Hersehd effect: red light wifi release 
dbofeorm from the trape and thus bleach the latent 
image. Thermal energy would, not be enough to 
rdeaae electrons, and thus a afivec speck in oontyct 
with silver halide is stable. 


The migration of atoms through solid bodies by ^ 
a process in which electrons and ions move separ¬ 
ately, is a fairly general phenomenon. It occurs, 
for example, in the atmospheric oxidation of metals, 
as is shown by the dependence of the rate of that 
process upon the oxygen pressure 8 . A similar 
mechanism is responsible for the thermal dis¬ 
integration of certain azide compounds at 100° C. 4 . 

To understand the formation of the photo¬ 
graphic latent image itself it is necessary to assume 
the existence of an electron trap before exposure. 
This probably consists of impurities like silver 
sulphide, the so-called sensitivity specks 5 . A very 
small silver speck is considered to be not as stable 
as a larger one ; electrons and ions may ‘evaporate 5 
from, and thus break up, a small speck 6 . This 
process was regarded as responsible for the 
‘reciprocity failure 5 at low intensities ; at constant 
exposure (intensity x time) the density depends 
on the intensity level, because at low intensities 
a speck may partly evaporate, and thus be too 
small to make the grain developable, whereas at 
higher intensity the speck reaches a stable size 
more quickly without losing matter by evapora¬ 
tion. 

Some of the experiments reported by Dr. 
Brentano appeared to require at least some quali¬ 
fication of this picture. These experiments were 
made on diluted emulsions, thus avoiding the 
complications due to the multi-layer nature of 
commercial materials. The shape of the foot of 
experimental characteristic curves required the 
assumption that a grain must absorb 10 or more 
quanta to be made developable. This is of impor¬ 
tance for the consideration of low intensity re- K 
ciprocity failure and suggested experiments in 
which a certain exposure was given in a few 
instalments, with varying intervals of time in 
between. Below and near the threshold, ex¬ 
posures were additive, even when separated by 
intervals up to 300 hours. Thus, a markedly stable 
result is obtained already at the very first stages 
of an exposure. At higher densities, an inter¬ 
ruption of an exposure causes a regression, which 
is greatest where the characteristic curve is 
steepest. For small exposures an interruption after 
i, i or | of the exposure has been given causes the * 
same amount of regression. Several breaks even 
when dose together cause a larger regression than 
a single break. These findings might be accounted 
for in two wayp. One is to assume that the last 
electron or ion joining a growing speck is for some . 
time in a less consolidated state. The other is to 
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modify the assumption of the small specks break¬ 
ing up and getting lost by a hypothesis introducing 
a certain delay in the early stages of latent image 
formation. 

Two groups of experiments were made with the 
intention of showing whether such a delay could 
be due to a process of temporary trapping of 
electrons outside the latent image. Experiments 
in which exposures to light of different wave¬ 
length, balanced to produce the same density for 
the same time of exposure, were added, showed a 
4mall hut distinct difference in density if the order 
of the exposures was reversed ; this was inter¬ 
preted as demonstrating a small amount of 
trapping* 4 . An X-ray examination of the state 
of crystalline perfection of a number of emulsions 
showed that in general the more sensitive emulsion 
grains are subdivided into smaller crystallites as 
indicated by the broadening of the X-ray lines. 
Another possible interpretation is the existence of 
a bigger strain in the more sensitive grains. As a 
particular instance it was mentioned that sensitizing 
by mercury vapour produced such a broadening. 
This may be cause or part-effect of the increase 
in sensitivity. 

Reciprocity failure has been shown to he, at 
least to some extent, a development effect, the 
rate of development depending on the intensity 
of the exposure 8 . This effect has not been explained 
, satisfactorily, requiring a deeper insight into the 
mechanism of development. 

The process of development may be explained 
by a mechanism similar to that of latent image 
formation, the developer being regarded as a 
medium that will hand over electrons to the latent 
image. Thus, a field will be set up, and interstitial 
silver ions will move through the silver halide. Tor 
this process to work, the developer must come into 
intimate contact with the silver speck. The 
difference in adsorption between various agents, 
which might otherwise be suitable as developers, 
may he regarded as responsible for the differences 
in their behaviour. Another point of view considers 
the reduction of the silver to occur in the solution, 
which soon becomes supersaturated and deposits 
silver on to the latent image. Since the solubility 
of silver halides in ordinary developers is low, this 
is probably not the most common process. Accord¬ 
ing to still another view, the silver speck is only 
incidental to latent image formation, which is 
considered as being the removal of some of the 
surface charge of the grains. This charge ordinarily 
inhibits contact between the developer and the grain, 
but when it is removed, contact becomes possible. 

The Gurney-Mott theory 1 has given rise to a 
series of papers undertaken to test that theory. 
Application of low temperature seemed the obvious 
means of doing this, since ionic movement is then 


slow ed down or arre>ted. The experiments lead 
to the following viewV. At low temperatures free 
electrons are formed and then trapped, partly in 
the sensitivity specks, partly in other less stable 
trapping centres in the grain. The depth of the 
traps could be investigated by releasing the 
trapped electrons by red and infra-red light. Ionic 
movements occur on w arming up only and depend 
solely on the total number of electrons trapped, 
which in turn depend^ only on the total number 
of quanta absorbed. Thus, no reciprocity failure 
should occur at these temperatures, as has actually 
been shown 1911 . These experiments, while com¬ 
patible with the Gurney-Mott theory, cannot be 
regarded as proving it, since several additional 
hypotheses were required for their explanation. 
The value of the theory as a working hypothesis 
that hed given new stimulus to research into 
photographic problems was strewed, 

Mr. E. R. Davies's paper on “Some Important 
Properties of Photographic Materials" in which 
the basis for many applications of photographic 
methods in scientific research were given, and the 
advantages and dangers of these methods pointed 
out, was given in his absence bv Dr. Berg 1 *. 
Mr. C. W. Bradley, Dr. J. G. Wikoa, Dr. C. A. 
Adams, Dr. 0. A. Brack and Prof. W. H. Lang 
then gave examples of the application of photo¬ 
graphic methods to specific problems. The three 
principal advantages of the photographic method 
lie in the high amplification factor of about I0 10 : 
a few quanta striking a grain make the whole 
grain developable ; in the possibility of integrating 
weak light over long periods—in astronomy the 
photographic method enables stars to he detected 
that are ten times weaker than the weakest detect¬ 
able by the eye ; and finally, in the possibility 
of recording radiation outside the visual range. 
Some of these advantages have to be paid for; 
the granular structure leads to loss of resolution 
due to the graininess and the scattering of light 
causing ‘image spread’. This, however, may some¬ 
times be useful: stellar magnitudes can be deter¬ 
mined by the spread of the pin-point images. 
Many difficulties arise from penetration and ex¬ 
haustion effects during development, making 
photographic photometry a difficult problem. 

This is further complicated by reciprocity failure, 
intermittency, and wave-length effects, so that 
photometry should be based solely on the matching 
of densities produced by exposures of the same 
duration and the same degree of intermittency, 
to light of the same quality and on the same piece 
of photographic material. Furthermore, the 
density should be constant over not too small an 
area. As a beautiful example of this, was mentioned 
the method of street lighting photography de¬ 
veloped in the G.E.C. laboratories 1 *, 
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During an evening session, to which a much, 
wider audience had been invited, Dr. D. A. Spencer 
gave an account of present-day colour photo¬ 
graphy, illustrated by a cartoon film. This lecture 
was very much appreciated, and the large attend¬ 
ance showed the widespread interest created. The 
whole of the conference was very well attended, 
and the discussion was often very lively, 
demonstrating the need of informal meetings of 
this type, in which the aim is partly to bring 
forward new pieces of research, hut partly also to 
relate already published information of the type 
not easily accessible to the physicist in industry. 
The hospitality and general arrangements pro¬ 


vided by the Physics Department of the University 
of Manchester were very much appreciated by all 
participants. . W. F. Berg. 

1 Naujcbe, 140, 997 (1937). 

• Gurney and Mott, Proc. Roy. Soc A, 164, 161 (1938). 

•Wagner, Z. phys. Ghent., B, 21, 26 (1933). 

• Papers by Gamer, Wlscbin and Mott, Proc. Roy. Soc. In the Press. 

• Sheppard, Phot. J 68, 380 (1925). 

• Evans and Webb, J. Opt. Soc. Amer., 28, 431 (1938). 

“Webb, Phot. J., 76, 78 (1936). 

• Strode, Stricter utgitt av det Norsk Vldenakaps-Akademl i Oslo, 

(I) Mat.-Naturv. Xlasse, No. 10 (1938). 

•Berg, Trans. Farad. Soc., 35, 445 (1939). 

8S ibid., footnote, p. 458. 

10 Berg and Mendelsohn, Proc. Roy. Soc., A, 165, 168 (1938). 

« Evans and Hlrschlaff, J. Opt. Soc. Amer., 29, 164 (1939). *— 

“ Much of the matter of this lecture may be found In Ross, “The 
Physics of the Developed Photographic Image*’ (New York, 1924). 
« Hopkinson, Phot. J , 76, 323 (1936). 


OBITUARIES 


Prof. J. Mellanby 

HE death of Prof. John Mellanby on July 15 
at the age of sixty years takes from us not only 
a great physiologist but also a notably geni a l and 
kindly personality. He will long be remembered by 
his colleagues and his students for his penetrating 
wisdom as well as for his ever-ready willingness to 
help. 

Mellanby went up to Emmanuel College, Cambridge, 
in 1896 and took Part II of the Science Tripos in 
1900, having been an early student under Gowland 
Hopkins, who bad just begun to teach biochemistry 
at Cambridge at that time. Prom Cambridge he 
went to the research laboratory newly founded by 
Burroughs and Wellcome at Brockwell Hall, and 
worked there chiefly on the properties of serum 
proteins and their relation to antitoxins. He left 
there to complete his clinical course at Manchester 
and took his MJ). at Cambridge in 1907 and returned 
to the Cambridge laboratory as George Henry Lewes 
student. He was still engaged on protein solutions, 
and in particular on the phenomenon of clotting in 
Hood and milk. 

In 1909 Mellanby left Cambridge to take charge of 
the Physiological Department of St. Thomas’s Hospital 
and began to use the measurement of the clotting- 
time of milk as a sensitive method for determining 
the quantity of active trypsin in pancreatic juice, 
and thus to work out the details of the formation of 
trypsin from trypsrnogen. From the properties of the 
juice he went on to elucidate the T n^hftnifam of its 
secretion, and. it is perhaps his work on this and on 
the purification of secretin which, together with his 
eerher investigation of clotting, form his best-known 
contributions to knowledge. 

Mell&aby became a fellow of the Royal Society 
in 1929 and 8t the time of his death was a member 
of its Council and of the Medical Research Council. 
But his purely physiological weak wan only one part 
of his activity. What was always in his mmH was 
the eonourageonent of reaearch fimp the clinical sidn. 


and he was at all times anxious to help, both by 
advice and in practice, in any problem that might 
be brought to him. He felt that problems in medicine 
were problems in physiology and that both were 
only to be solved by experiment. Such problems 
arose in the most varied fields and were responsible, 
for example, for his work with Anwyl-Davies on the 
anti-coagulant action of arsenobenzol and the making 
of colloidal gold solution, and with C. R. Box on 
glycosuria. 

In 1937 Mellanby became professor of physiology 
at Oxford and continued there the work on visceral 
movement to the study of which he had been led 
by his work on the effects of secretin. He finished 
an investigation of the changes in size of the spleen 
shortly before his death. In Oxford, as in London, 
he was in close touch with his clinical colleagues 
and his influence on the future of the Nuffield 
Foundation would have been of immense value. As 
a researcher he was outstandingly original and 
versatile, and it is safe to say that time will enhance 
his reputation in the fields which he made his own. 

* V. J. WOOUUHJY. ► 

Dr, M. A* Usov 

The death occurred on July 28 of one of the most 
eminent Soviet geologists, Mikhail Antonovich Usov, 
member of the Academy of Sciences of the U.S.S.R., 
and director of the All-Union Institute of Co¬ 
ordinated Geological Research. 

Usov’s work was mainly concerned with questions 
of tectonics and petrology. He elaborated a new 
method for the study of the tectonics of coal deposits, 
making use of the vast materials available from 
underground workings, to which geologists had until 
then paid little attention. An analysis of the breaks 
he had observed induced him to make an exhaustive 
classification of the forms of volcanic dislocations. 
This resulted in the appearance of several works on 
the tectonics both of individual mines and of the 
entire Kuznetsk Basin, In these works he revealed 
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the movement of the Cambrian formations from the 
•direction of the Salair mountain range and the 
movement of the Devonian formations to the River 
Tom. These works have become standard guides for 
mi ning geologists working in the Kuznetsk Ba*in. 
Later, Usov extended his investigations to other 
parts of the West Siberian Territory. He made a 
thorough study of the phases and cycles of the 
tectogenesis of the territory from ancient times to 
the present day, laid down the principles for dis¬ 
tinguishing them and surveyed the tectonic history 
of the region. 


In two of U<ov\ published work; on petrology, 
‘•Phases of Effusive-," and *'Face^ and Pha^e* of 
Intrusives'“ U«ov synthesized the research of the 
most eminent petrographers, ako giving the result* 
of hi- own research, giving ffeologkts working in the 
field a method for studying the*e rocks on the spot. 

Usov created a biff school of geologist* at the 
Kirov Industrial Institute of Tomsk. He was very 
interested in the popularization of science, and wrote 
a number of popular works on ce jit iffy. He was 
elected a member of the Academy of Scien^-* of the 
U.^.S.R. on January 30, 1039. 


NEWS AND VIEWS 


National Trust, 1938-39 

It is significant of the increased interest of the 
public in Great Britain’s treasures of natural beauty 
and historic interest—an interest that has grown in 
proportion as the dangers from building-development 
have increased—that in the last ten years the pro¬ 
perties held by the National Trust or protected under 
covenant have more than doubled; they now total 
over 80,000 acres. The gross cost of upkeep, improve¬ 
ments and agents’ salaries, according to the Annual 
Report for 1938-39, exceeds £29,000, while the income 
From letting, etc., of the properties amounts to 
£24,050, the difference being met by subscription. 
The new properties acquired in the period June 
1938 to June 1939 number 37 and cover 2,965 acres. 
Among the more interesting or important acquisitions 
are 81 acres on Dunstable Downs, 224 acres at Hind- 
head, Surrey, and more than 900 acres of Dovedale 
and the Manifold Talley. In addition. 25 properties, 
covering 7,142 acres, were protected by covenant 
within the period. Extensive areas are now owned 
or protected in districts which have been mentioned 
as prospective national parks. In the Lake District, 
for example, the Trust now owns 12,000, and pro¬ 
tects a further 19,150 acres, while on Exmoor it 
owns more than 9,000, and protects a further 
900 acres. Of Dovedale and the Manifold Valley 
it owns or protects more than 4,600 acres. At present 
Cornwall has more coast owned or protected by 
the Trust than any comity; but a considerable 
stretch of coast in Pembrokeshire will be affected 
by the recent appeal. The activities of the Trust 
have been greatly increased by the facilities for co¬ 
operation with local authorities under the National 
Trust Act of 1937, which is now working. Local 
^authorities have already contributed large- sums 
towards preservation schemes in their respective 
areas. One of the more important undertakings of 
the Trust, at least from the point of view of the 
archaeologist, is the custody of Stonehenge. Here 
additional fencing has been carried out and the cafe 
demolished ; but work on the aerodrome is proceed¬ 
ing only very slowly. 


Leadership in Democracy 

The seventh Walker Trust Lecture on Leadership 
entitled ''Leadership in Democracy" delivered before 
the University of St. Andrews by Lord Lloyd on 
November 14 has been issued in pamphlet form 
(Oxford University Press. 2 a.). Lord Lloyd insists 
that leadership is not the sort of becoming and 
remaining a leader, but the art of leading. It is 
the opposite of dictatorship, inspiring free men with 
the feeling of moral obligation to follow. It requires 
will directed to a high purpose, clearly realized and 
defined, and courageously pursued. The need for 
leadership in a democracy, moreover, is even more 
urgent than in other forms of government because 
democracy as we know it in Great Britain is a new 
and untried system of government with no legal re¬ 
strictions of rights on majority opinion. Lord Lloyd 
attributes the difficulties and dangers confronting 
us to-day largely to the absence of leaders who are 
able to inspire and guide the wills of men to the 
accomplishment of a high and disinterested purpose. 
Failure to make up our minds to positive action and 
to educate and enlighten public opinion has involved 
incalculable risks. The peril of democracy is its own 
failure to find the leadership necessary to make its 
high and necessary ideals triumphant in a world 
where men are neither naturally wise nor naturally 
virtuous. 

The worst sign of our loss of leadership is the 
tendency to regard democracy as synonymous with 
this or that piece of political machinery, regardless 
of whether the machinery is serving or is capable 
of serving the aims and ideals for which it was set up. 
Lord Lloyd urges that in a democracy a leader can 
only lead if he has the courage to be loyal to faith 
and conscience and to base all his principles upon 
them. The first task is to set before the people clearly 
the ends which they should seek and to show how 
these ends are shaped and determined by the require¬ 
ments of Christian morality. Peace at home and 
abroad can only be based on justice, and if we are 
to play our part in the preservation of liberty here 
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and Its restoration abroad it can only be by pro¬ 
moting a clear understanding of the ends to be 
pursued and of the kind of society necessary for 
human well-being. Justice and freedom must first 
be established before peace can he secured. A peaceful 
civilization can only be built on a foundation of free 
men; men subject to misgovemment are no more 
free men than men subject to a tyranny. We are in 
danger of losing our great heritage of freedom by 
surrendering to political expediency, and lack of 
•courage and candour have brought us to the edge of 
catastrophe. 

Damage by Rabbits 

The economic loss to fanners and others through 
damage caused by rabbits reaches a large annual 
sum, and it has long been a grievance that much of 
the damage was done by rabbits bred on adjoining 
property, over which the sufferer had no control. 
The “Prevention of Damage by Rabbits Act”, passed 
through Parliament in July, helps to right this state 
of affairs. It empowers county councils to serve a 
notice requiring an occupier of land either to destroy 
his rabbits or to fence them in, and the penalty for 
non-compliance with such a notice is £25 together 
with £5 per diem for a continuing offence. County 
councils are also empowered to provide men and 
equipment for assisting occupiers to keep down their 
rabbits, and cyanide fumigation and similar methods 
of rabbit-control are legalized. The Act also imposes 
a heavy penalty (£20 for a first offence) for using or 
permitting the use of spring traps for rabbits else¬ 
where than in rabbit holes, that is to say, “'under 
the roof” of a rabbit hole. The Bill was promoted 
at the instigation of the Universities Federation for 
Animal Welfare, and the secretary of the Federation 
is prepared to send “Instructions for Dealing with 
Rabbits” to any person interested who may apply 
to him at Gordon House. 2d Gordon Square, London, 
W.C.l. 

Ancient Greek Measures and Athletic Records 
A OTV3BKD estimate of Greek units of linear 
measurement would appear to emerge from a study 
of tbs records of feats accomplished in the long jump 
by athletes of ancient Greece in the great festival 
games. M. Evangeloe KjJfarentzoe, Inspector- General 
of Physical Education at Athens, in a co mmuni cation 
preamted at the conference in connexion with the 
Lingiad Gymnastic Festival (The Times , July 31) 
arrives at the conclusion that the length of the 
remarkable jumps attributed to certain famous per¬ 
former* mumt be computed in terms of a Toot’ which 
was not uniform m all parte of the Greek world. 
He baonvi his argument on the evidence of a com¬ 
parison of the reputed a» of the stadium with the 
measurenientjer of the various stadia as shown in the 
retinfta of modem eccoav&tior®, While it is true that 
the stadium a* Olympia measured 600 'feet 1 , it is 
an error, M, B^aKaroataoe izamtams, to hold that all 
stadia were of this length. Thus the stadium at 
Delphi was 1,000 <feetV The actual length of the 
Delphi stadium was 177*56 metres which, divided 


by 1,000, gives a ‘foot’ of 17-76 centimetres. Phaullus, 
the winner at the Pythian games, as he is named by, 
contemporary writers, is universally accredited with 
a 'record 1 jump of 65 'feet 5 and he is said to have 
been the first to clear the ditch of soft earth of 30 ft. 
breadth. Calculated on the revised estimate of the 
Delphic foot, this jump measures 9-77 metres, or 
almost exactly 32 feet according to British measure¬ 
ment ; while the jump of Chionis, winner at the 
Olympic games in 664 b.c., is computed at 7 *06 metres, 
or 23 ft. 1 in., on the basis of a ‘foot 5 of which a 
nominal 600 went to a stadium length, which has 
been shown to be 192*25 metres. *■ 

Further Discoveries in Mycenean Greece 

Excavators on Mycenean sites in Greece during 
the past season have indeed been fortunate. No fewer 
than three discoveries of major importance have 
been made—the inscribed tablets from the “Palace 
of Nestor”, the first from a Mycenean site, which, 
though later, may throw light on Cretan script, the 
Mycenean Royal tomb at Athens, and now a Mycenean 
royal burial, probably of a queen, which has been 
found by the Swedish Archaeological Expedition 
under Prof. Axel W. Persson of the University of 
Uppsala at Dendra in the Peloponnese (Illustrated 
London News , August 19). The expedition, which 
had set out with the intention of excavating at 
Mylassa in south-west Asia Minor, but was prevented 
by the political situation, attacked as its second 
string, the site of Midea, near Nauplia, with which 
the director was already acquainted, and where he 
had opened a royal tomb in 1926, finding the gold 
‘octopus’ cup. Midea, according to Thucydides, was 
a vassal state of the Mycenean rulers. 

The expedition first located the royal palace, and 
then opened five tombs, one of which, relatively small, 
contained a beautiful collection of late Mycenean 
pottery. Three of the tombs were of exceptional size 
and all had much to offer of interest to archaeologists. 
Three had been more or less stripped by grave robbers; 
but one of them from an unplundered pit yielded a 
fine collection of bronzes, knives, swords and cups, 
while in another were the first known wooden coffin 
and bronze helmet of Mycenean date. The fourth 
grave, however, in which the entrance, approached 
by a dromos of considerable dimensions, had not 
been touched since it was sealed, contained a wealth 
of gold and silver objects of great artistic merit, with 
which no finds in Mycenean Greece since the days of 
Schliemann will bear comparison. In the smaller of 
two pits, which contained the badly preserved remains 
of a skeleton, were golden necklaces, a large gold cup 
weighing 100 gr., a signet ring of gold, and a number 
of gold rosettes, rings and pendants. More than two 
hundred gold orn ame nts belonged to five necklaces*- 
of different types, and there were more than 1,000 
pearls of glass paste, and about one hundred of Baltic 
amber, the first to be known as of Mycenean date. 
The second pit contained burial gifts, including terra¬ 
cotta and silver vases, and the first known Mycenean 
spoon. The pottery suggests a preliminary dating 
of 1400 b.c. 
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Cornish Promontory Forts 

r Interest in the promontory forts of Cornwall has 
been much stimulated by the results of Dr. Mortimer 
Wheeler’s excavations in Brittany. One of them, 
the large and evidently important fort of Trevelgue 
Head and Forth Island, Newquay, has been under 
excavation since July 3. Its investigation is being 
carried on under the direction of Mr. C. K. Croft 
Andrew on behalf of the Cornwall Excavations Com¬ 
mittee. Excavation is still in progress, though much 
hampered through lack of funds ; but the finds 
reported to date (The Times , Aug. 15), ranging 
from Neolithic to Early Iron Age, fully bear out 
anticipation of the importance of the site, based 
partly on its superficial resemblance to Hengistbury 
Head, Hampshire, partly on the imposing character 
of its septuple line of defences. The main defences 
are now assigned to the third century b.c.. when 
there supervened an occupation rich in artistic and 
metallurgical attainments. The pottery is akin 
to that of Glastonbury Lake Village, displaying 
curvilinear and lenticular decoration, as well as 
naturalistic leaf and vegetable forms. It would 
appear that in order that the outermost defences 
should include a native iron mine, they were 
given an eccentric form. At the back of the 
sixth, the innermost, rampart was banked the refuse 
of a considerable Iron Age town. This consisted 
of houses, or large huts, arranged terrace-wise on 
the slope rising from the back of the sixth bank to 
the apex of the island. The best example of a house 
cleared as yet was occupied from about 200 b.c. to 
a.d. 100. It is nearly circular and 48 ft. across, the 
upper sector being sunk two feet deep in the soft 
slate rock. It shows some fine examples of dry-walling. 
The wall was probably never more than 4 ft. or 5 ft. 
high, but it was 6 ft. thick. The roof ran up from 
eaves which were supported on a ring of external 
posts, while the span, being too great for early 
carpenters, was supported by rings of inner posts. 

Radio for Short Distances 

The use of ultra-short waves in radio transmission 
^for keeping police cars in touch with headquarters 
has proved itself of great value. A.R.P. necessities 
are increasing the demand for this system of com¬ 
munication. There are also a number of uses to which 
it can be usefully employed in connexion with 
switching on and off street lamps, water heaters 
during peak loads, calling air raid wardens and fire¬ 
men and there would still be space in the high- 
frequency band for further applications, which are 
sure to be suggested within the next few years. Had 
the cost of these installations not been so high the 
progress made would probably have been more 
rapid. Sudden changes in the temperature will also 
r encourage the installation of load-controlling equip¬ 
ment. One of its most useful applications is in con¬ 
nexion with fire-fighting. Experience gained in a 
recent local blackout shows that ordinary telephone 
communications can break down under the stress of 
a sudden emergency* The Electrician of August 18 
says the Post Office has allotted a limited range of 
frequencies in the ultra-short wave band for police 


and fLre-bricrade piirpo-e-. and that experimental 
work is beintr earned out by the Po^t Office in associ¬ 
ation with the Home Office to ascertain the possi¬ 
bility of developing local sy^tem^ of this type. In 
dealing with emergen*-ies. -.peed of communication 
is of the highest importance and wherever it is 
feasible to provide an effective means by which 
police, fire-brigade anti ambulance headquarter^ can 
keep constantly in touch with their mobile unit-, 
this should be done. 

Broadcasting over the Power Mains 

Demonstrations have recently been made of the 
broadcasting of messages over the electric light and 
power mains. In 1927 the method was conceived by 
Captain P. P. Eckert ley, who, at that time, thought 
that the B.B.C. should deal with this special trans¬ 
mission. There is no technical defect in the method. 
For example, a message can be sent from any sub¬ 
station to all the consumers with which it is connected. 
The messages traverse one of the underground mains 
and get back to earth by a leakage circuit which 
contains the signalling device. This system has the 
advantage that it can be applied very readily. It 
needs no overhead wiring and so is less vulnerable 
to attack during a war. It could reach the nine 
million people in Great Britain who are supplied by 
a company with electric lighting in their homes. If 
domestic telephones were used, only two million 
homes would be available. The following objection 
to the method has been urged by some engineers. It 
is said that in time of war or civil commotion, enemy 
agents could easily inject messages into a power 
mains system and that it would be difficult to locate 
where they were working until the mischief had been 
done. Similarly, they might be able to jam any 
official message to the public. Seeing that power 
networks are sectional ised it is improbable that 
pirate messages would reach more than two or three 
hundred people at most. If a telephone service were 
used the number of listeners affected would be about 
the same as with the power mains system. In either 
case it would not be difficult to devise a method of 
locating and cutting off the offender. Electric supply 
engineers are quite enthusiastic about the broad¬ 
casting method. Captain Eckersley and Mr. W. B. 
Woodhouse are urging that a conference of all bodies 
interested should be called in order to decide, without 
farther delay, what is best to be done. 

Vocational Training for Firemen 
A bulletin, “Vocational Training for Firemen” 
(Vocational Division Bulletin, No. 199, Trade tod 
Industrial Series, No* 57. GJP.O., Washington, D.C. 
10 cents) issued by the Office of Education, D.S. 
Department of the Interior, gives a general account 
of the present status of firemen training in the 
United States, particularly with reference to pro¬ 
grammes developed in co-operation with public 
vocational education. The estimated loss by fire in 
the United States in 1937 was 285 million dollars, 
and the growing demands upon the fire service have 
increased the importance of training all members of 
fire departments sufficiently to enable them to utilise 
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the results of technical progress and to apply scientific 
knowledge in fire-fighting and prevention. Since 
1930, the International Association of Fire Chiefs has 
been responsible for a programme of training and 
development, and in 1937 fireman tra inin g schools 
were organized in connexion with State programmes 
of vocational education in twenty-two States, in 
which 5,441 firemen were enrolled. The trai n ing 
programmes include a system of zone or regional 
schools for training within a wide area; extension 
classes, chiefly in connexion with a State college or 
university; short courses or institutes providing 
three to five days of instruction annually; and 
local training programmes in the larger cities. 
Vocational training agencies appear to he of assistance 
chiefly in the training of instructors or conference 
leaders ; the organization of instructors’ conferences ; 
the supervision of training programmes, particularly 
in the zone schools ; the provision of instruction in 
practical and technical subjects through extension 
classes or short courses and the supply of literature 
for instruction and teaching. The bulletin also 
discusses the methods of assisting a local fire depart¬ 
ment m organizing a training programme and the 
possibilities of co-operation with other agencies. 
Details of the organization and administration of the 
Massachusetts zone schools are appended and also 
of the California programme. 

Hygiene and Public Health in India 
Thx annual report of the All-India Institute of 
Hygiene and Public Health, Calcutta, recently 
issued, summarizes the teaching and research work 
for the year 1937. Statistical investigations on 
cholera have been pursued; for example, forecasts of 
epidemics, and research on variations in the chemical 
structure and antigenic properties of the cholera 
vibrio. An inquiry into the nature of an obscure 
disease, epidemic dropsy, has incriminated mustard 
oil {much used in cooking) as the causative agent, 
though what constituent of it is responsible still 
remains to be discovered. An account of the work 
of the Maternity and Child Welfare Centre is 
included. 

Tuberculosis in Cyprus 

Th* National Association for the Prevention of 
Tu.berculo«a has published an interim report on the 
and means of control of tuberculosis in 
Cyprus f Tuberculosis in Cyprus”, by N. D„ Bardswell. 
H. B. Adtard and Son, Ltd., SI Hart Street, W.C.l. 
3s* fid,). Tuberculosis was said to be rife in the 
ttri a rel and to be increasing rapidly; the assistance 
of the National Association was requested, and Dr. 
Bardsirafi was appointed to conduct an inquiry in 
the island. A total of 350-300 notifications of pul- 
aweary tuberculosis a year is recorded in a popula¬ 
tion of some 360,000. If a correct record, this would 
grve a notzfioatkm rat© for pulmonary tuberculosis of 
less than Id) per 1,000 bring- -not a high rate, for the 
present rate (1935) for Ragland and Wales h 0-97, 
and for London 1**7, pqr 1,000 living. There ia 
reason to think, howler* that thaao^ficaiwmreturm 
are inaccurate, and do net represent more than 


onequarter to one-half of the new cases occurring 
annually, owing to failures to notify all cases and to ' 
inaccuracies in diagnosis. Dr. Bardswell has surveyed 
the whole island, and the results of tuberculin testing 
in some districts are given. The report contains a 
maKft of details, and is well illustrated with maps, 
plans, charts and photographs. It is difficult, how¬ 
ever, to gather the actual facts and conclusions from 
this report of 228 pages, for it contains no table of 
contents, no index, and no general summary ; these 
omissions should be made good in any further report. 

Scientific Uses of Cinematography 

The British Film Institute, 4 Great Russell Street, 
London, W.C.l, one of the objects of which is to 
collect and disseminate information concerning the 
use of films for educational purposes, is engaged in 
compiling a bibliography on the scientific uses of 
cinematography. Very few books have been written 
on the subject and the list will consist almost entirely 
of references to reports of scientific associations and 
to articles which have appeared in scientific and film 
journals. The Institute would be glad to receive 
any information bearing on the undertaking. 

Water Speed Record 

Sra Malcolm Campbell set up a new record for 
speed on water on August 19 with his motor-boat 
Bluebird II on Coniston Water. The speeds reached 
over a statute mile in opposite directions were 
142-86 and 140*62 miles an hour respectively, the 
average being returned as 141*74 miles an hour. 
Sir Malcolm’s boat, in the design of which some 
novel features were embodied, was driven by a 
twelve-year-old engine intended for practice runs. 

Recent Sunspot Activity 

The appearance this week of a large group of sun¬ 
spots serves as a reminder that the sun is still very 
active though past the peak of the present 11-year 
sunspot cycle. This sunspot group, in latitude 13° N., 
crossed the central meridian on August 21*9 and will 
pa® off the western edge of the disk on August 28. * 
The aggregate area of the component spots on 
August 18 was 1,300 millionths of the sun’s visible 
hemisphere. Since the last note on sunspots (Nature, 
July 15, p. 109) a number of fair-sized spots have 
appeared of area greater than 500 millionths but less 
than 1,000 millionths. The respective times of 
central meridian passage (communicated by Green¬ 
wich) are as follows: July 17*l d , 17*7 d , 20-l d , 23*4 d , 
August 4*$ d 7*3 d and ll*l d U.T. 

The Night Sky in September 

The aut umn al equinox on September 23 brings 2 
equality of day and night the world over; thereafter 
(until December 22) the nights increase their duration 
in the northern hemisphere. The moon is new on 
September 13 and full (the Harvest Moon) on Sep¬ 
tember 28. Jupiter is in conjunction with the moon 
on September 3 and 28 : Saturn on September 3 and 
(<7 anHrmed on p ¥ 376) 
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Anthropology 

Singing for Power 

The Song Magic of the Papago Indians of Southern 
Arizona. By Ruth Murray Underhill. Pp. vii —159. 
(Berkeley, Cal. : University of California Press ; Lon¬ 
don : Cambridge University Press, 1938.) 9s. net. 

ISS UNDER HILL here collects some of the 
songs which are a characteristic feature in 
the life of the Papago Indians of southern Arizona. 
The collection is part of a more elaborate study of 
Papago ceremonial, for which the material was 
collected in two expeditions undertaken under the 
segis of the Humanistic Council of Columbia Univer¬ 
sity, and occupying fourteen months in 1931 and 
1933. 

The songs are an essential part of the ceremonial 
ritual winch is concerned with every department of 
daily tribal life, of rain-making, and in the prepara¬ 
tion and first drinking of cactus spirit, ‘singing up’ 
the com, war and scalping ceremonial, puberty and 
the like. It is interesting to note that the man who 
has taken a scalp, thereby acquiring magical power, 
is a danger to others. He has to learn a code of 
behaviour, whereby he may avoid harmful direction 
of his powers against fellow members of his 
group. 

In addition to a translation, each group of songs 
has explanatory notes making clear its position and 
function in life and belief. 

The Native Tribes of Central Australia 
By Prof. Sir Baldwin Spencer and F. J. Gillen. New 
edition. Pp. xxiv-f 671 9 plates. (London: Mac¬ 

millan and Co., Ltd., 1938.) 25$. net. 

REPRINT of “The Native Tribes of Centra! 
Australia” by the late Sir Baldwin Spencer 
and F. J . Gillen is more than welcome. The original 
edition appeared in 1899 and-has long been out of 
print. It is now reproduced without change, but 
vith an introduction by Sir James Frazer, to whose 
inspiration, counsel and friendship Spencer’s work as 
an anthropologist was so deeply indebted. 

“The Native Tribes of Central Australia” may 
without exaggeration be described as the most 
important ethnographical treatise on a primitive 
people ever written. Dealing mainly with the 
Arunta, it included material relating to other tribes 


of Central Australia, which Spencer did not incor¬ 
porate in lu^> later book-. 

Among the author's discoverie-, the reconi of the 
classificatory •system of relationship current among 
the Arunta, which effectually prevented inter¬ 
marriage witliin the “forbidden degrees', fully con¬ 
firmed the earlier work of Fison and Hnwitt in other 
parts of Australia ; but the outstanding achievement 
of the investigators lay in eliciting that the Arunta 
were ignorant of the facts of paternity and of the 
nature of the process of procreation, and in estab¬ 
lishing that the totemie ritual a magical 

ceremonial for the increase of the totem—plant or 
animal. Hereby Spencer and Gillen openel up new 
vistas ill the exploration of the primitive mind in its 
social and religious orientation, and initiated a new 
conception of the totemie problem, which for so long 
had exercised the ingenuity of the anthropologist in 
speculation. 

“The Native Tribes of Central Australia” indeed 
proved to be in a very real sense an epoch-making 
book. 

Biology 

Salmacis (The Indian Sea-Urch in ) 

(Indian Zoological Memoirs on Indian Animal Types, 
edited by Dr. K. N. Bahl, 7). By Prof. R. Gopala 
Aiyar. Pp, ix ~r GO -r 1 plate. (Lucknow : Lucknow 
Publishing House, 1938.) 2 rupees. 

HIS memoir gives an account of a common 
Indian sea-urchin which is a fairly typical 
example of the class Echinoidea. The introductory 
chapter deals “with systematica and so with the 
position of the genus Salmacis among the Eehino- 
derms. The definitions of the various orders of the 
Echinoidea are given, and with each order a list of 
the commoner Indian forms. The example belongs 
to the family Temnopleuridse, and a key is provided 
for the separation of the genera of this family. The 
next nine chapters provide a systematic account of 
Salmacis under a succession of headings; external 
characters, skeleton, alimentary canal, coelom, 
connective tissues, respiratory and excretory 
organs, nervous system, receptor organs and re¬ 
productive system. The next three chapters treat 
of the development of the Echinoidea (some 
of it based on the classical account by Prof. 
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E. TV. % MacBride in the “Cambridge Natural 
History’ 5 ), the bionomics and directions for practical 
work. 

Thus it will be seen that the book provides a com¬ 
plete manual for the use of the student of zoology. 
Its exact utility must be tested by experience, but it 
certainly appears to be full of promise. It is now 
twelve years since the appearance of the first of the 
Indian Zoological Memoirs, and this is the seventh to 
appear. All of them have exhibited a high degree of 
technical excellence. The present memoir does not 
fell below this high level, and the only criticism from 
this aspect is that, in the example submitted for 
review, the photograph of breeding Salmacis is 
not well reproduced; it is not up to the standard 
of the remainder of the illustrations. Zoologists 
in India owe a debt of gratitude to Prof. 
Bahl, to whose enthusiasm this series of memoirs 
is due. 

Further thanks and congratulations are due to 
Prof. R* Gopala Aiyar for the excellent and workman¬ 
like account of tills Indian sea-urchin. 


The Birds of Tropical West Africa 
With Special Reference to those of the Gambia, 
Sierra Leone, the Gold Coast and Nigeria. By Dr. 
David Armitage Bannerman. (Published under the 
authority of the Secretary of State for the Colonies.) 
Vol. 5- Pp. xliri-*-485+10 plates. (London: Crown 
Agents for the Colonies, 1939.) 22a. 6d. 

F ACTS mentioned in the preface to Dr. Banner - 
man 's fifth volume bear witness to the success 
which the work has already attained. It is indeed 
remarkable evidence of widespread interest in 
ornithology that so ambitious a publication, dealing 
with the avifauna of a tropical area, should have 
sold beyond anticipation—to such an extent that the 
first volume is almost out of print. The stimulus 
given to the study of birds in West Africa, and in 
the African continent generally, must have been 
great; this is confirmed by the increasing amount 
of new material which has been reaching the author 
and has made it necessary to provide for a seventh 
volume not originally planned. 

The present volume covers seven passerine families, 
of which the warblers account for 121 forms. The 
admirable coloured plates portray sixty-seven species, 
in addition to the many illustrations which accompany 
the text. 


Elemend di genetics 

Par Giuseppe Montoknti Pp. vii-f-452. (Bologna ; 
L- Oappelh, 1939.) 50 lire. 

H ERE is an excellent text-book recording the 
facta relating to every side of genetics; its 
text is xenwurfeably dear, soieaatafic terms always ex¬ 
plained, and its matter fc adequately illustrated. A 
histor ical ooMcksraikm of the position in the nine¬ 
teenth century leader to the foil account of MendePs 
researches. Then follows the amplification of these, 
with many new branches, associated with the early 


years of the present century. The later-discovered 
chromosome phenomena lead to a clear account of the 
localization of the genes and the experimental pro¬ 
duction of mutations. Embryologieal and physio¬ 
logical sides are sufficiently treated, as are sex, 
secondary sexual characters and other associated 
sides. A good bibliography, helpfully divided into 
sections, an d adequate indexes of authors and of 
subjects complete a well-compiled work. Finally, the 
price of about 11 shillings as compared with about 25 
shillings for a similar text-book in English suggests 
a wide find desirable circulation among those able 
to read Italian. ► 

The British Caddis Flies (Trichoptera) 

A Collector’s Handbook. By Martin E. Mosely. Pp. 
xiii-f 320-f 4 plates. (London : George Routledge and 
Sons, Ltd., 1939.) 21 s. net. 

T HE need for a handbook on the indigenous 
Trichoptera or Caddis flies has been long 
experienced by English entomologists. The present 
work, to a large extent, supplies this desideratum. 
Its author is well qualified for the task, having been 
in charge of the collections of these insects in the 
British Museum for a period of ten years. All the 
184 species known from Britain are described, and 
the letterpress is accompanied by some 633 very 
clear figures of the venation and genitalia. The 
descriptions are short and terse and are based on 
structural features, but little emphasis is laid 
upon wing-markings. 

It is unfortunate that so little is said about the 
general structure and biology of these insects or about 
their remarkable larvaa and pupae, the hook being 
adapted essentially for the identification of the adult 
insects. Notwithstanding this criticism, a reliable 
and well-produced volume of this kind can scarcely 
fail to impart stimulus to the further study of the 
interesting creatures with which it deals, and English 
entomologists are under a debt to Mr. Mosely for 
having written it. The increasing number of workers 
in the field of fresh-water biology will also find that 
this hook supplies a long-felt need. 


Earth's Green Mantle 

Plant Science for the General Reader. By Prof. 
Sydney Manghara. Pp. 322-f41 plates. (London: 
English Universities Press, Ltd., 1939.) 105. 6d. net. 

I T is no doubt a useful and laudable object to explain 
to the general reader the place in Nature and 
the importance to man of the plant world. Sir Arthur 
Hill states in his foreword, “Prof. Mangham has 
shed such a diffused and widespread light over the 
Green Mantle of the Earth that the minds of his 
readers, by a process of mental photosynthesis, should 
be able to acquire and assimilate vast stores of 
curious and unexpected information hitherto not 
full* appreciated.” The variety of topics dealt with 
by the author is, however, so great that one wonders 
whether the reader will be able to digest this very 
ample meal. 
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Prof. Maugham attempts a tour de force by 
endeavouring to deal with every aspect which plant 
life opens out. Not only, for example, does he give 
an account of the plants of past ages but he ako 
describes in some detail the rock systems and geo¬ 
logical revolutions. It seems doubtful, too, whether 
the general reader will be able to appreciate fully a 
history of botany from Aristotle to the present day 
and a fairly detailed account of the structure of 
plants, recent and fossil. 

The book is very fully illustrated, but one feels 
that in this respect also the author has been too 
'Ambitious. Many of the ecological photographs 
—excellent in themselves—have lost a good deal of 
clearness by reduction in size. By a more careful 
selection of the illustrations as well as by some 
cutting down of the subject-matter the author’s 
praiseworthy attempt to enlighten the general public 
on the interest and importance of the plant life would 
probably be more successful. 

Concise Flora of Britain for the use of Schools 
With Explanatory Illustrations and Keys to Identifica¬ 
tion. By F. K. Makins. Pp. xxviii-j-212. (Oxford: 
Clarendon Press ; London : Oxford University Press, 
1939.) 4s. 6d. 

I N the preface to this book the author states that 
its object is to meet the demand for a modern 
Flora of Britain suitable for use in schools and by 
beginners generally, and in describing how to use the 
Flora he claims that its chief use is to enable the 
^ student to identify plants for himself. Short de¬ 
scriptions of more than 1,100 species are given, in¬ 
cluding, therefore, the great majority of aggregate 
species of flowering plants and ferns found in Britain. 
Most of the rarities are excluded. The author has 
wisely refrained from including illustrations which 
would give a clue to the identity of any plant, and the 
main series of drawings is intended to illustrate the 
technical terms given in the glossary. The attention 
of the young student will very naturally be directed 
to these drawings, and it is a pity that there is no 
> indication of what they represent except by reference 
to-the glossary. 

l The synopsis of families follows fairly closely the 
arrangement adopted in Bentham and Hooker’s 
“British Flora”, but for the actual identification of 
families and anomalous genera an artificial key is 
provided which is so constructed that the beginner 
should have little difficulty in referring any plant 
to its proper family. Keys to the genera of the larger 
fa milie s and to the species of the larger genera are 
given throughout the book. 

The author is to be congratulated on producing 
in very compact form a book which is sure of a wel¬ 
come in schools where botany is taught and where 
students require an easy guide to the identification 
of the wild plants they are likely to find. The use of 
the Flora* however, should be supervised by the 
teacher so that the artificial aids to identification 
may not lead to a wrong impression of plant affinities. 

J. R. M. 


Chemistry 

B.D.H. Reagents for Delicate Analysis including Spot- 
Tests 

Seventh and enlarjel edition. Pp. viii-*-12*). t Lon¬ 
don : The British Drug House*, Ltd., 1939.) 2s. frf. 
net. 

T HE fact that a new edition of the popular and 
useful publication of the British Drug Houses ha^» 
been called for annually is sufficient proof of the 
established position which this book has attainei. 
The seventh edition has be^n carefully compiled to 
eliminate four reagents which have not stood up to 
the test of time, and to include four new reagent-, 
for the determination respectively of palladium, 
magnesium, manganese and aluminium. The scope 
of the book, which now runs to 120 pages, has been 
augmented by expansion of the monographs of some 
of the more important reagents. 

The reagents are carefully described, but it is 
suggested that if it were possible to represent the 
formula of each reagent graphically as in the case of 
acridine hydrochloride the value of the book would 
be enhanced, particularly to those whose interest 
now lies mainly in inorganic chemistry. Included 
in the book are separate leaflets, one describing the 
B.D.H. spot test outfit and the other the B.D.H. 
price list of the organic reagents described in the book. 

This B.D.H. publication has proved of great value 
as a laboratory guide not only to analytical chemists 
but also to all research workers whose activities lead 
them to conduct delicate analysis. By supplying 
frequent editions of their book, the British Drug 
Houses keep abreast of the most recent advances in 
the field of analysis, render their publication the 
standard work on this topic, and summarize for the 
practical chemist much valuable but often scattered 
information. It is sufficient to say that the B.D.H. 
book should be available in every chemical laboratory. 

Theoretical Qualitative Analysis 
By Prof. J. H. Reedy. (International Chemical 
Series.) Pp. ix+431. (New York and London: 
McGraw-Hill Book Co., Inc., 193S.) 18a. 

RACTICAL manuals on qualitative analysis are 
many, and usually consist of tables of practical 
directions with little or no explanation of the reactions 
underlying the processes used. Reedy’s “Theoretical 
Qualitative Analysis” is one of the few books which 
seeks to give the student commencing a course of 
analysis a thorough understanding not only of such 
reactions but also of the general theories which form 
the basis of analytical chemistry, and indeed of 
inorganic chemistry as a whole. 

General theoretical considerations form the first 
half of the book and include important chapters on 
the ionization theory, in which both complete and 
incomplete dissociation theories are discussed in an 
unbiased manner. For the most part, however, the 
author has based his applications on incomplete ionic 
dissociation, and in this connexion it is noteworthy 
that ionic equations are freely used in place of the 
older molecular equations. 
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Theories explained in the earlier part of the book 
are used, in the second half in giving a full and clear 
description of reactions forming the classic group 
system of analysis for cations and anions. Division 
into chapters follows the group system, and each 
chapter contains a wealth of classified information, 
on the elements, cations, anions and compounds dealt 
with. Used in conjunction with a practical manual, 
this treatise should train the student to be a more 
intelligent and therefore a more efficient analyst. 

The Structure and Composition of Foods 
By Dr. Andrew L. Win ton and Dr. Elate Barber 
Winton. Vol. 4 : Sugar, Sirup, Honey, Tea, Coffee, 
Cocoa, Spices, Extracts, Yeast, Baking Powder. Pp. 
xxxiii -r 580. (New York: John Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1939.) 
45a. net. 

HIS volume completes the authors’ extensive 
labours, of which the first, second and third 
fruits were noticed in Nature in March 1933, March 
1936, and February 1933. The contents are indicated 
by the title : the method of treatment is congruous 
with that adopted in the earlier parts. Addenda 
(pp. xix — xxiii) bring up to date some of the chemical 
information contained in volumes 1 and 2. To search 
for printer's errors and other slips would be un¬ 
gracious and an admission that adequately to appraise 
a work of this scope and magnitude is beyond the 
powers of one reviewer at any rate. He has, however, 
noted that the author* do not appear to have recorded 
the presence of vitamin D, presumably calciferol, in 
or on the shell of the cocoa-bean, which has con¬ 
sequently been advocated as a cattle food to increase 
the antiraclutic activity of cows 5 milk. 

The four volumes as they stand now constitute a 
complete standard work of reference on the subject. 
Every laboratory concerned with the examination 
and control of food, with the morphology and chem¬ 
istry of its natural sources, whether animal or 
vegetable, with its proximate analysis and detailed 
chemical composition, will find in ‘‘Winton and 
Winton” an indispensable weapon. 

A. L. Bacharach. 

Volumetric Analysis; including the Analysis of Gases 
With a Chapter on Simple Gravimetric Determin¬ 
ations, By A. J. Berry. Fifth edition. Pp. vii-f-196. 
(Cambridge: At the University Press, 1939.) 7s. Qd. 

net. 

HE principal pert of Berry's well-known work 
on volumetric analysis remains unchanged in 
the fifth edition, following the usual division into 
chapters describing the use of the chief volumetric 
reagents and including a chapter on the theory of 
indicators m well as a short section on simple gravi¬ 
metric analysis. The practical treatment adopted 
succeeds in its object of going beyond the scope of 
elementary text-books without entering into the mass 
of detail to be found in standard analytical reference 
works. 

The chapter on gravimetric analysis contains new 
sections dealing with the determination of lead and 
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of phosphates; but the most important additions are 
to be found in the entirely new chapters devoted to 
modem developments and to the rudiments of gas 
analysis. The former includes sections on the more 
important new indicators, on the use of ceric sulphate 
as a quantitative oxidizing agent, and on direct 
titrations with potassium iodate, together with prac¬ 
tical applications of these and several other new 
methods. In introducing this particular chapter the 
author has brought his course of analysis completely 
up to date. 

*—« 

Systematic Qualitative Organic Analysis 

By H. Middleton. Pp. viii+279. (London : Edward 

Arnold and Co., 1939.) 8s. 6d. net. 

HE title of this excellent book on qualitative 
organic analysis is fully justified by the con¬ 
tents, in which a remarkable degree of system has 
been introduced into the tests for single organic com¬ 
pounds. The schemes of analysis and tabulated 
properties of groups of substances should be of great 
value to all chemistry students in the final year of 
an honours course, and it is claimed by the author 
that particular attention has been given to pharma¬ 
ceutical students in that rapid methods are given for 
identifying most of the organic compounds listed in 
the “British Pharmacopoeia”. In working through 
a course based on this book, the student would 
undoubtedly become familiar with all the operations 
commonly carried out by the organic chemist, and 
should acquire a good practical knowledge of many 
tests and preparative reactions. A feature valuable, 
to supervisors and examiners is found in a list of 
hydrolysis times of some hundred esters. 

Such criticisms as may be made are in a few matters 
of detail. Thus one cannot agree that acetates, given 
first of the derivatives of phenols, are the best medium 
for the identification of monohydric phenols, the 
acetates of which are generally liquids. Again, in 
the section on alcohols, melting points of the dinitro- 
benzoates might well have been given under each 
alcohol, instead of being referred to under special 
reagents. , 

The book contains a short section on the separation 
of mixtures of organic compounds and concludes- 
with two indexes—one of the processes and one of the 
substances described. 

A Course in Chemical Spectroscopy 
By Dr. H. W. Thompson. Pp. vii + 86+8 plates. 
(Oxford : Clarendon Press ; London : Oxford Uni¬ 
versity Press, 1938.) 6a. net. 

HIS neat little volume is based on an elementary 
course in chemical spectroscopy recently intro¬ 
duced at Oxford for undergraduates reading the final 
honour school of chemistry. Eight experiments 
have been selected, and although no attempt is made 
to describe the technical details of construction of 
the various instruments used, sufficient information 
is given to enable a student to carry out each experi¬ 
ment successfully under the general supervision of 
the teacher. 
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The principal lines in the atomic spectra of the 
elements are first measured in the visible region, the 
Hilger constant deviation instrument being instanced 
as very suitable. The student then passes on to study 
series of lines in the ultra-violet spectra of elements, 
and a good knowledge of atomic structure is pre¬ 
sumed. Electronic and rotation spectra come next, 
whilst the sixth experiment deals with the absorption 
spectra of gaseous molecules, notably hydrogen 
iodide, chlorine, sulphur dioxide and oxides of 
nitrogen. One would have liked to see also a study 
of the absorption spectra of rare earth salt solutions 
included, in view of the increased attention now 
being given to this branch of the subject. Perhaps 
the author will bear this in mind for future editions, 
which we feel sure will be required. The two last 
experiments deal with predissociation spectra and 
the structure of an infra-red absorption band. 

On the whole, the experiments have been well 
selected. The book is tastefully got up. the type 
and diagrams are clear, whilst the eight photographs 
have been very beautifully reproduced. Any student 
who conscientiously completes the course of instruc¬ 
tion may be regarded as possessing a sound know¬ 
ledge of the elements of practical chemical spectro¬ 
scopy. J. N. F. 

The Oxidation States of the Elements and their 
Potentials in Aqueous Solutions 
By Prof. Wendell M. Latimer. Pp. xiv + 352. (New 
York : Prentice-Hall, Inc., 1938.) 3 dollars. 

T HE contents of Prof. Latimer’s book are much 
broader than might be inferred from the title. 
Besides giving all the available information on oxida¬ 
tion-reduction potentials in aquec’is solutions, care¬ 
fully and critically sifted and presented on a uniform 
plan, it includes a great deal of numerical data based 
on thermodynamic calculations as applied to reactions 
which are not directly amenable to electrometric 
measurement. The volume will be extremely valuable 
to many workers—chemists, physicists and biologists 
—and it may be cordially recommended to their 
attention. It is well printed, strongly bound, and 
very moderately priced. 

Introductory Qualitative Analysis 
By Prof. Warren C. Vosburgh. Revised edition. Pp. 
vii + 222. (New York: The Macmillan Company, 
1938.) 10 s. net. 

“TNTRODUCTORY Qualitative Analysis”, a revised 
JL edition of Comog and Vosburgh’s book under 
the same title, is an elementary laboratory manual 
primarily intended for students of a particular 
university in the United States. The detailed practical 
instructions, suitable however for general use, include 
directions for analytical work on a semi-micro scale. 
Since the author states that qualitative analysis on 
this modified scale has been carried out at Duke 
University during the past four years, he might well 
have taken the bold step of abandoning ordinary 
scale directions entirely in favour of the new micro 
methods. 


The theoretical part of the book, providing ex¬ 
planatory matter to be read Contemporaneously wit 1 * 
the practical exercise-, cover- the ground adequately 
and includes general chapters on electrolytic dissocia¬ 
tion, chemical equilibrium and the theory’ of pre¬ 
cipitation, in addition to a chapter dealing more 
particularly with the reaction- u-^d in qualitative 
analysis. It appears a defect thaT only the theory of 
complete ionic dissociation is pre-ented, but, in general, 
the explanatory matter is treated with brevity and 
clearness. 


Engineering 

Stream and Channel Flow (Hydraulic Graphs and 
Tables) 

By E. E. Morgan. Pp. xxii — 240. ^London : Chapman 
and Hall, Ltd., 193S.) 25s. net. 

T HIS manual is a convenient compendium of 
hydraulic graphs and tables for stream and 
channel flow, calculated from a modification of 
Mannings formula : 

v - Aiy&. yx 

in which v is velocity of flow in feet per second ; P, 
the hydraulic mean depth; and S, the sine of the 
angle of slope. 31 is the eoedicient of rougliness, 
corresponding to C . the coemcient of rougliness in 
the Chezy formula, r — C \/ JR which assumes so 
complex a form in the formula of Ganguillet and 
Kutter. The reasons for the adoption of the Manning 
formula, in preference to those of four other pro¬ 
minent authorities, are set out in Chapter xvi. The 
whole subject of velocity and discharge multipliers 
is examined at considerable length. The book is 
devised for ready reference with mirginal finger cuts 
and a central subject indicator. There is also an 
index. B. C. 

Cement and Concrete 

By Rahel Friedland, (Written in Hebrew.) Pp. 
xii+276. (Haifa: Hebrew Teclinieal Institute, 1939.) 

HIS book is clauned to be the first Hebrew text¬ 
book in its own field, and will answer a real 
need in Palestine’s rapidly developing building 
industry. It is written by a member of the staff of 
the Hebrew Technical Institute, Haifa, presumably 
as a text-book for its own students. Its style and 
lay-out are ample and straightforward, and the 
importance of giving adequate attention to industrial 
application and practice is fully realized. 

Part 1 deals with cement, and is mainly devoted 
to a consideration of Portland cement; mixed, 
aluminium, and special cements are dealt with 
briefly, and the corrosion of cement by acids, alkalis 
and salts discussed. In each case, the composition, 
manufacture, physical and chemical properties and 
methods of testing are adequately described. 

Part 2 is concerned with concrete, and chiefly with 
the composition and properties of concrete, particle 
size and its relation to the quality of the concrete, 
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the role of water, methods of preparation, the in- 
fluenee of physical factors, specifications for ingre¬ 
dients, and the analysis and testing of concrete. 

A summary of Palestinian regulations for building 
materials and an interesting glossary of Hebrew 
technical terms are also given. 

This book should be found very useful by all 
interested in the b uilding industry in Palestine, and 
particularly by those who intend to study this subject 
in Palestine. It should also be of interest to the 
philologist, for is it not a miracle that the age-old 
Hebrew language, used for so long only as a vehicle 
for prayer and the study of Jewish sacred writings, 
Bhould to-day be sufficiently revived to enable a 
scientific text-book to be written in it ? N. G. 


Industrial Electricity : Direct-Current Practice 
By Prof* William H. Timbie. Second edition. 
Pp. xii+636. (New York: John Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1939.) 
15s. net. 

T ECHXICAL students and industrial workers 
who desire to qualify for posts where a know¬ 
ledge of electrical science is necessary will find this 
book very helpful as an introduction to the subject. 
Phrases used in everyday work such as voltage drop, 
potential gradient, floating batteries, dielectric con¬ 
stant* etc., are not easy to understand without some 
theoretical basis on which to build. In our opinion, 
the almost universally used phrase ‘dielectric con¬ 
stant’ is not very happily chosen a3 almost all, if 
not all, of this kind of constant varies with tem¬ 
perature. We like this book because it describes the 
underlying principles of such problems as the stresses 
in insulators* the action of vacuum tubes, and the 
phenomena of the karc, the spar and the corona. 
The object is not to help students to pass written 
examinations, although it will be a help in this 
direction as it is well written and thoroughly up to 
date. In describing electric heating, illustrations are 
given from electric toasters* stoves, apparatus for 
ah-oonditkming, etc. 

We were interested to see in this book a photo- 
gw** of a very up-to-date flat-iron made in America, 
where electric fiat-irons are almost universally used* 
It was fitted with a device which automatically 
switched out the circuit when temperature rose to 
a derfmite desired value, less than 700° F„ which is 
the h i ghe st permissible temperature if scorching is to 
be avoided. Beyond very elementary algebra, 
practically no demands are made on the mathe¬ 
matical knowledge of the reader. 


Radio Laboratory Handbook 

By 3L G* Scroggie* Pp* x4-384, (London; Hiffe 
aaod Sons, Ltd-, n.d*) 8e. 6d. net. 

* | "VHK methods and measurements used In a modem 
I radio laboratory are described in this work, 
which includes details and illustrations of the avail¬ 
able apparatus for .making such measurements. The 
whole rang* of alternating current frequencies used 


in radio and acoustic technique is covered. Practical 
advice is included on the lay-out and equipment of 
a laboratory on scientific lines, and some useful 
information is provided on the construction and use 
of many items and components which are auxiliary 
to the main sets of apparatus. The book should prove 
very helpful to all those engaged in the use of a radio 
laboratory, whether from a design and development 
or from a research point of view. R* L. S.-R. 


Fundamentals of Radio b v 

By Prof. Frederick Emmons Terman, with tlie - 
collaboration of Lieut. F. W. Macdonald. Pp. viii + 
458. (New York and London : McGraw-Hill Book 
Co., Inc., 1938.) 21 s. 

T HIS book is essentially an abridged version of 
the author’s “Radio Engineering”. It presents 
the basic principles of radio communication in a 
form suitable for an introductory course for the 
physicist or engineer. The treatment is confined 
very closely to this objective, all reference to the 
practical applications being reduced to the absolute 
minimum. The work is, however, quite up to date 
in so far as established principles are concerned, and 
the series of problems at the end of each chapter 
should be of great assistance to the student using the 
book. R. L. S.-R. 


Geology 

Geology and Allied Sciences 

A Thesaurus and a Coordination of English and 
German Specific and General Terms. By Walther 
Huebner. Part 1: German-English. Pp. xvii+405. 
(New York: The Veritas Press, Ino. ; London : 
Thomas Murby and Co., 1939.) 7.50 dollars. 

T HE need for a comprehensive German-English 
dictionary of geological terms has long been 
apparent to workers in this branch of science, and 
the work under notice is therefore welcome. The 
author has been engaged in its preparation for 
fifteen years, and certainly the work is not lackingon 
thoroughness. Indeed, so careful has the compiler 
been that no slight shade of meaning should be over- 
looked, that he may be accused of under-estimating 
the intelligence of his readers. It is not difficult to 
find occasional faults in his rendering of German 
terms, and it may be suggested that specialists would 
be doing a good service if they accede to the author’s 
request to communicate corrections to him. 

The price of the book is perhaps a little high for 
the average student, and a future edition, it may be 
suggested, could be shorteiled without loss by 
the o missio n of German terms the English equivalents 
of which are spelt so similarly as to make the trans¬ 
lation obvious. Many composite words, too, have 
been given though their meaning is so self-explanatory 
as scarcely to call for inclusion in the thesaurus, 
Even a reader with the most elementary knowledge 
of both German and geology should be able to deduce 
for example, through looking up the terms ‘basalt 
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and ‘gang 1 , that ‘basaltgang’ means 'ba<*alt dike*. 
In spite of these criticisms, there can be no doubt 
that this is an extremely useful contribution to 
geological literature. 

The comparative table of the nomenclature of the 
Lower Palaeozoic formations included at the end is 
incorrect, and, in any event, is unnecessary in a work 
of this sort. 


Mathematics 

101 Problems in Drawing-Board Geometry 
By Prof. Frederic G. Higbee. Pp. 14 + 59 plates —26 
blank pages. (New York: John Wiley and Sons, 
Inc.; London : Chapman and Hall, Ltd., 1939.) 
8a. 6d. net. 

HERE is no more valuable exercise in clear 
thinking than the solution of a problem by a 
graphical method and, by presenting the problem in 
the form of a partial drawing accompanied by a 
brief description as Prof. Higbee has done, the 
value of the exercise is considerably enhanced. 
After receiving some explanation of the principle to 
be applied, the student is expected to complete the 
work in good quality draughtsmanship. He has, 
therefore, first to visualize the printed data in the 
few points and lines given, then to formulate a 
method of applying the principle involved and 
finally to work out a neat and accurate drawing- 
board solution. The principles had been demon¬ 
strated by the author in an earlier work “Drawing- 
Board Geometry” and are referred to in the present 
book, which consists of detachable drawing sheets 
ready for completion. It offers to the teacher 
opportunity to develop in his pupils the ability to 
recognize in the given points and lines the repre¬ 
sentation by projection of comers and edges of a 
geometrical figure or of an engineering detail. 

Analyse math&natique 

A 1’usage des candidats au Certificat de math4- 
matiques generates et aux Grandes Ecoles, d’apr&s 
les Cours professes & l’Ecole central© des Arts et 
Manufactures et A la Sorbonne. Par Paul Appell. 
(Cours de math&natiques g6n6rales.) Cinquieme 
Edition enti&rement refondue par Prof. Georges 
Valiron. Tome 2: Equations diffSrentielles, d£- 
veloppements en series, nombres complexes, int4 grades 
multiples. Pp. vi+389-694. (Paris: Gauthier- 
Villars, 1938.) 70 francs. 

TIT S volume deals with differential equations 
(ordinary and partial), Taylor’s theorem, con¬ 
vergence, Fourier series, complex numbers, double 
and triple integrals, and the theorems of Green and 
Stokes. The treatment is much less abstract than 
in the usual “Cours d’analyse” ; worked examples 
are frequent, and the author uses geometrical argu¬ 
ments whenever they appear simpler than the formal 
mathematical treatment. There are also references 
to m ec hanics and mathematical physics. One of 
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the concluding notes explains the principles of 
Amrier's and other plammeters, and of the kite graph. 
The stjle is clear, the printing exceptionally good, 
and there are many diagrams. 

Advanced Mathematics for Engineers 
By Prof. H. W. Reddirk and Prof. F. H, Miller. Pp. 
x —473. (New York: John Wiley and Sons, Inc.; 
London : Chapman and Hall. Ltd., 1933.) 20s. net. 

MONG the various text-books which have ap¬ 
peared during recent years and which endeavour 
to bring advanced mathematical methods within the 
reach of the engineer thi3 one appears to the reviewer 
to be of outstanding merit. 

The presentation exceptionally clear and easy 
to follow, since it indicates always in which direction 
and for what purpose an argument is being pursued, 
and the various steps are frequently illustrated by 
simple well-chosen examples. Not less will the 
engineering reader value the fact that the author» 
have shown how these methods work by applying 
them to a large number of problems covering a wide 
field of physics and engineering, and that in present¬ 
ing proofs as well as applications they ha\ e considered 
his limited formal technique. 

It is impossible to enumerate all the subjects dealt 
with. They range from a refresher course in differential 
equations and infinite series to elliptic gamma and 
Bessel functions, to the theory of probability, 
functions of a complex variable and operational 
calculus. 

Tables of Addition and Subtraction Logarithms with 
Six Decimals 

By Dr. B. Cohn. Second edition. Pp. viii + 
63. (London; Scientific Computing Service, Ltd., 
1939.) 10 s. 

I F we are given the logarithms of two numbers, to 
find the logarithm of their sum by the aid of 
ordinary logarithmic tables, we must use the tables 
three times perform one addition. If, however, 
a table of addition logarithms is available, we have 
only to use them once and perform one addition and 
one subtraction. Similarly, we use subtraction 
logarithms to find the logarithm of a difference. The 
saving of time is appreciable in spherical trigo¬ 
nometry, as used in navigation and astronomy. Dr. 
Cohn's tables are clearly printed, and include brief 
instructions for their use, with numerical examples. 

The Nomogram 

The Theory and Practical Construction of Computa¬ 
tion Charts. By H. J. Allcock and J. Reginald Jones. 
Second edition. Pp. viii-224. (London : Sir Isaac 
Pitman and Sons, Ltd., 193S.) 10a. 6 d. net. 

TTF, nomogram is very convenient for representing 
the values of a function of two or more variables. 
In its simplest form it consists of three lines (possibly 
curved), two graduated to represent the values of 
the variables, and the third to represent those of 
the function. To use it we have only to place a ruler 
through the two points representing the variables. 
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and its intersection with the third curve will give the 
corresponding value of the function. The new edition 
includes circular and set-square-index nomograms. 
For the theory, the authors rely upon determinants 
and Cartesian co-ordinates. 

Introduction to the Theory of Equations 

By Prof. Louis Weisner. Pp. ix-M8S. (New York : 

The Macmillan Company, 1938.) 10s. net. 

T HE distinctive feature of this book is the 
emphasis on the concept of a field. This serves 
as a unifying principle connecting the various parts 
of an elementary course in the theory of equations, 
including complex numbers, the theorems of Sturm, 
Budan, and Descartes, elimination, symmetric func¬ 
tions, cubic and quartic equations, but excluding 
determinants, which are assumed to be known. The 
fundamental theorem of algebra is treated, rather 
unusually, by Gordan's method, reducing the theorem 
to a property of continuous functions which is stated 
without proof. The final chapter deals with ruler and 
compass construction's. Them are many examples. 

GewShnliche Differentialgleichungen 

Von Prof. Dr. Guido Hoheisel. (Sammlung Gdsehen, 

Band 920.) Dritte neubearbeitete AuJlage. Pp. 126. 

(Berlin : Walter de Gruyter und Co., 1938.) 1.62 gold 

marks. 

PHXS slender little volume covers much more 
A ground than would be expected from its size. 
In addition to the usual elementary account of 
ordinary differential equations of the first and higher 
orders, including existence theorems, solution by 
senes, and singular points, there is a chapter dealing 
with boundary value problems. This deals with 
Green s function, Sturm-Liouville expansions, proper 
values, and periodic Ixnmdary value systems. An 
appendix discusses the dependence of solutions of a 
system of differential equations upon a parameter, 
upon the initial values of the variables. 


Le superfkae rationali 

Per Fabio Conforto. Pp. xv + 554. (Bologm 

***»!» Zaniche&i, 1939.) 80 lire. 

r |\HE present treatise is divided into two parti 
*“ the first, which occupies less than half tl 
™tune, is devoted to a systematic exposition, froi 
t ^ modem P 0 ® 1 of view, of the quadric, the cub 
attrooe and the rational quartic surfaces. Here tl 
****** find a n*erum<& of the classical resuli 
due to Cremona, Oebech, Noether and others, wit 
ttse vmrwraa adjustments that critical eonsideratior 
r otated. The eeeond part deals wit 
theory; beginning with Noether’s theorei 
containing a pencil of rational curves, • 
P«xsm* to the discussion of surfaces hating ration* 

mSlri? 0 !!’ thence to P la n6 involution 
p anes - 0f the latter importar 
topic, the author gives a detailed account, the fir* 
ftat has over appeared in hook form. The wor 
concludes with a chapter on Caatelnuovo’a theorex 
oonoermng the rationaEfcy of pfag invoiations. 


As the author states in his preface, the work ia 
based on lectures given by Prof. Enriques at the 
University of Home ; and in fact the book bears the 
hall marks of the collaborations (Enriques-Chisini, 
Enriques-Campedelli), which have provided the 
present generation of geometers with its standard 
text-hooks. There is the same leisurely exposition, 
interspersed with interesting historical information 
and critical notes, and the co-ordination of the 
material testifies to the master’s skill. The work 
will be a valuable reference-book for every teacher 
of geometry. 


Medicine 

Vagbhata's Astahgahrdayasamhit& 

Em altindisches Lehrbuch der Heilkunde, aus dem 
Sanskrit ins deutsche Ubertragen mit Einleitung, 
Anmerkungen und Indices. Von Dr. Luise Hilgen- 
berg und Prof. Willibald Kirfel. Lief. 5. Pp. 257-320. 
Lief. 6. Pp. 321-384. Lief 7. Pp. 385-448. (Leiden: 
E. J. Brill, Ltd., 1939.) 3.50 guilders each. 

T HESE three tracts form more instalments of 
Hilgenberg and Kirfel 5 s scholarly translation 
from the Sanskrit into German of Vagbhata’s treatise 
on medicine, the earlier parts of which have been 
noticed in Nature. 

The first half of Part 5 continues the discussion 
of the etiology and symptoms of diseases, such as 
boils and erysipelas, skin diseases inclu ding leprosy, 
abdominal swellings, which it is noted may be due 
to enlargement of the spleen, and rheumatism. Under 
rheumatism, the pain, stiffness and lameness, the 
involvement of the joints and of bone, are all men¬ 
tioned. 

The remainder of Part 5 and Parts 6 and 7 deal 
with treatment, mostly medicinal. The remedies 
prescribed are for the most part herbal ones, and 
have been identified by the translators; mineral 
remedies scarcely appear, and mixtures containing 
mice and other unpleasant ingredients, so commonly 
used in medieval medicine, are the exception. Another 
part should complete this work. 

Modem Anaesthetic Practice 

Edited by Sir Humphry Rolleston and Dr. Alan A. 
Monerieff. (The Practitioner Handbooks, No. 3.) 
(Published on behalf of The Practitioner .) Pp. 231. 
(London : Eyre and Spottiswoode (Publishers), Ltd.! 
1938.) 10a. 6d. net. 

nr^HIS work consists of twelve articles, six of which 
.. had previously been published in The Prac¬ 
titioner and have since been revised by the authors, 
while six are new contributions. Every aspect of the 
subject has been discussed, including volatile anaes¬ 
thetics, nitrous oxide anaesthesia in surgery, basal 
anaesthesia, endotracheal anesthesia, spinal anses- 
thesia, anaesthesia and analgesia in midwifery 
anaesthesia in the child, anaesthesia in dentistry! 
local anaesthesia and analgesia, the anaesthetic 
aspects of post-operation care, and the risks of 
explosion, so that the aim of the book to provide a 
practical manual for the general practitioner in his 
dany work has been admirably fulfilled. 
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Man against Microbe 

By Prof. Joseph W. Bigger. Pp. 304+18 plates. 
(London: English Universities Press, Ltd., 3939.) 
Is. 6 d. net. 

P ROP. BIGOER, who is professor of bacteriology 
at Trinity College, Dublin, and author of a 
standard work on the subject, has set out to give 
educated readers who are not necessarily scientific 
investigators some idea of the nature of microbes, 
the methods of their study and their effects. He 
begins with a fascinating account of the first micro¬ 
biologist, Antony van Leeuwenhoek, and then dis¬ 
cusses the meaning and history of microbiology and 
the relation of microbiology to mankind, including a 
lucid description of the work of Koch. Pasteur, 
Ehrlich, Metchnikoff, Theobald Smith and Bordet 
among others. The text is liberally interspersed with 
portraits, illustrations of bacteriological equipment 
and microphotographs, and a glossary is appended. 
The work is written in an easy and fa milia r style, 
admirably suited for the class of readers for whom it 
is intended. 


Brompton Hospital Reports 

A Collection of Papers recently published from the 
Hospital. Yol. 7, 1938. Pp. ivJ-SO? + 39 plates. 
(London: Brompton Hospital, 1939.) 5s. 

B ESIDES the annual medical report of the Hospital, 
this volume contains twenty articles, of which 
all but two, describing a method of inducing artifieially 
selected collapse in pneumothorax therapy and an 
exhaustive account of the cauterization of pleuro- 
pulmonary lesions, have been published elsewhere. 
The other articles deal with various aspects of pul¬ 
monary tuberculosis, pneumonia and bronchiectasis, 
artificial pneumothorax, obstruction of the trachea, 
thoracoscopy and cauterization of adhesives, radiology 
and the surgery of inflammatory lesions of the lungs, 
cardiac emergencies and the prevention of minor ail¬ 
ments. The indexes of authors and subjects for 
vols. 1-7 are included. 

4 

Medicine in Modem Society 

By David Riesman. Pp. vii+226. (Princeton, N.J.: 
Princeton University Press; London: Oxford 
University Press, 1938.) 11a. 6 d. net. 

N this work, which is based on his Vanuxem 
lectures delivered at Princeton University, Dr 
David Riesman, formerly professor of clinical 
medicine and now occupying the chair of the history 
of medicine in the University of Pennsylvania, has 
given the layman a clear and comprehensive account 
of the progress of medicine in the nineteenth and 
* twentieth centuries and of the various problems 
which have arisen during that period. The subjects 
discussed include cancer, medical education, the 
prevalence of neurosis, superstitions and cults, with 
special reference to homoeopathy, osteopathy and 
chiropractic, medicine as a career, the family doctor, 
medical ethics and preventive medicine. 
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Recent Advances in Forensic Medicine 
By Dr. Sydney Smith and Dr. John UlaL-ter. Second 
edition. Pp. viii- r 2fi4- I -16 plates. , London : J. and 
A. Churchill, Ltd., 1939.1 la?. 

HE principal subjects dheus-ed in this well- 
known work, which should prove indispensable 
alike to medical jurists and barristers, are the 
diagnosis of injuries from projectiles, the identifica¬ 
tion of firearms, the examination of powder-* and 
the product* of their production, the medico-legal 
application of the precipitin and other tests ba*ed 
on the action of precipitins and the individuality of 
the blood. The chief additions to the new edition, 
which contains seventy more page* and nineteen 
more figures than the last, are the incorporation of 
recent work on blood grouping, a chapter oil the 
cuticular scales of hair by Prof. Alan R. Moritz of 
Harvard University, enlargement of the chapter on 
spectroscopy in medico-legal work, important addi¬ 
tions to the chapter on alcohol in the blood, including 
an account of Widmark's method, and a note on larval 
infestation and putrefaction by Dr. A. G. Mearn*. 


Miscellany 

If War Comes (an Essay on India’s Military Problems) 
By B. P. Adarkar. Pp. 41-pxxxii—306 + 19 plates. 
(Allahabad: The Indian Pre^s, Ltd., 1939.) 2.8 

rupees. 

HE central theme of this e*-ay on problems of 
defence in India from the Indian point of view 
is that India's only hope of safety lies in full partner¬ 
ship and co-operation with Great Britain. The 
author argues that Indian and British interest* are 
essentially the same in a world war, and that for 
India to remain outside, even if allowed, might merely 
result in her falling under a fresh foreign dominion. 
If, however, India needs Great Britain's help in 
defence he urges rhat Great Britain needs the help 
which India’s man-power and natural resources could 
contribute. The effect of the rapidly changed con¬ 
ditions of modern warfare upon the individual 
problems of the defence of India is discussed, and 
Prof. Adarkar in a series of chapters urges the 
planning of Indian defence to ensure the most 
effective co-operation between Indian and non- 
Indian on terms of mutual respect, the efficient 
utilization of Indian resources and the stimulation 
of industry, trade and transport in India on lines 
designed to render her less vulnerable and more self- 
supporting or independent in the event of hostilities. 

If his book is intended to bring home to his 
countrymen the reality of their danger it equally 
makes an appeal to Great Britain for yet more gener¬ 
ous treatment the sincerity of which cannot be 
doubted. The community of interest between Great 
Britain and India offers an opportunity of developing 
yet further the spirit of national service, good will 
and co-operation which may overcome the difficulties 
in the way of full self-government whether from Hindu- 
Moslem jealousies, the problem of the Native States 
or embedded prejudices of the Sendees. 
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Gems and Gem Materials 

By Prof. Edward Henry Kraus and Prof. Chester 
Baker Slawson. Third edition. Pp. xiii —2S7 -f-4 
plates. (New York and London : McGraw-Hill Book 
Co., Ine., 1939.) 21 s. 

KAUS and Holden ' 9 has now become ‘'Kraus 
and Slawson’\ as Prof. Kraus has been 
assisted in the preparation of this third edition of 
the book by Dr. Slawson, Dr. Holden having unfor¬ 
tunately died before the publication of even the first 
(1925) edition. 

The features which have formerly made the book 
so popular* have been still further strengthened, and 
there are twenty-seven additional pages and nineteen 
more illustrations in the text. The most immediately 
obvious improvement is the incorporation of four 
fine coloured plates of gem-stones, which originally 
appeared in Eppler’s “Edelsteine und Sehmuck- 
steine”. The chapters on cutting and polishing and 
on synthetic stones have been expanded and are 
now exceptionally good, and a short but useful 
chapter has been added on the metals used in 
jewellery. 

Most of the small inaccuracies which were found 
in previous editions have now been corrected, but 
some still remain ; notably in the diagram of absorp¬ 
tion spectra and in the density figures given for 
synthetic and natural spinels. In the figures given 
throughout the book for specific gravity and re¬ 
fractive index the authors favour tlie broad values 
of the mineralogist rather than the more exact 
values which are often of diagnostic importance to 
the gommologist. 

Thanks to the clarity of the writing, the wide 
range covered by the book, and its many illustrations, 
“Gems and Gem Materials” is one of the most attrac¬ 
tive texts on the subject that has yet appeared. It 
is a pity that so liberal a use of illustrations must 
inevitably entail a price which the needy jeweller’s 
assistant will find it difficult to afford. B. W. A. 


Evidence of Identity 

By Kenneth Richmond. (Psychical Experiences 
Series.) Pp.viu-HI 2 , (London: G. Bell and Sons, 
Ltd., 1939.) 3*. 6 d. net. 

T HIS is another of the short text-books on 
psychical research which have been recently 
iasaed to supply a demand for material of better 
quality than that usually provided by the majority 
of writers on spiritualism. The examples selected are 
mainly baaed upon cases collected and examined by 
the Society for Psychical Research, and thus their 
evidential value is aoraerwhat enhanced. 

In the present volume* Mr, Richmond is concerned 
with the question of identity, not so much from the 
point of view of the survival of personality after 
death as from that of the problem of the moans by 
which any kind of identity con be established when 
con s i der ed in relation to medhimisfeic communica¬ 
tions. In the course of his discussion, the author 
makes no attempt to mknmim the difficulties in¬ 
volved ; and his treatment will go some way to curb 


RE of August 26, 1939 

the enthusiasm of the uncritical believer and the 
seeker after miracles. 

Apart from the fact that Mr. Richmond seems to 
lay a somewhat undue stress upon the rather dubious 
evidence supplied by the well-known American 
“Livre des Revenants”, this little book is a good 
example of the work undertaken by the more sober 
among psychical researchers, and the author is to be 
congratulated upon the general level of criticism that 
he maint ains throughout. A short glossary of terms 
most commonly used is appended, but there is no 
index. 

Guide to Business Management Books 

By G. E. Milward. Seventh edition. Pp. xiv + 124. 

(London: Management Library, 1939.) 5s. 

HE seventh edition of the Guide to Business 
Management Books, 1939, has been issued in 
cloth b inding . It includes all notable books published 
during the six years up to and including November 
1938. The Guide is arranged on the same lines as 
previous editions and the more outstanding books of 
1938 are listed separately in the preface. The courses 
of reading printed in the Guide have again been 
expanded and are particularly adapted for staff 
training, although the biographical section might 
well be developed further, and include special 
studies which illustrate merits or defects of manage¬ 
ment in practice. A serious defect which should be 
rectified in subsequent editions is the absence of any 
dates of the editions of the works included. 


The Subject Index to Periodicals, 1938 

Pp. xxix+544. (London : The Library Association, 

1939.) 7Off. 

HIS index, issued by the Library Association, 
is arranged under subject headings in alpha¬ 
betical order, chosen from the alphabetical subject 
headings in the Library of Congress, U.S.A., with 
modifications and additions to suit British practice. 
"With some important exceptions, periodicals covered 
by the Agricultural Index , Engineering Abstracts,^ 
Engineering Index, Index Medicus, Journal of the 
Society of Dyers and Colourists, Photographic Abstracts , 
Science Abstracts , Joumal of the Textile Institute, Royal 
Meteorological Society Bibliography and the Revue de 
Geolog ie, Mineralogie et Crystallographie are not 
included. The location list first published in the 1937 
volume has been retained and gives valuable informa¬ 
tion regarding the periodical holdings of more than a 
hundred and seventy of the national, municipal and 
institutional libraries in the United Kingdom. The 
locations are tabulated in seven columns, each cover¬ 
ing a large area of the country, but the inclusion of 
a library in the location list implies no guarantee * 
that it is prepared to issue periodicals to outside 
borrowers. Brief annotations are given where the 
titles do not sufficiently indicate the subjects of 
articles, but verse and fiction are not included. Under 
each heading, articles are arranged alphabetically by 
authors* names. 
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Iceland Papers, VoL i 

•Scientific Results of Cambridge Expeditions to 
Iceland, 1932-38. Pp. vii + 17 papers. (London: 
Oxford University Press, 1939.) 21s. net. 

T HERE is no better training for young men than 
to send them away from their families and 
teachers, giving them jobs that they feel to be 
incursions into the unknown. Such was the idea of 
the geographers of Oxford and Cambridge, but they 
found themselves restricted by university terms to the 
summers. Work in North Africa and to the south 
could be carried on at any season, but only in summer 
could the north be attacked. In consequence, we see 
year by year parties from Oxford going to Spitzbergen 
and from Cambridge to Iceland, while both univers¬ 
ities, often using more experienced seniors, visit 
Greenland. 

Geography includes nearly all science, and nothing 
comes amiss. In no section can much he accomplished 
in one northern season, and the torch is passed on 
from one party to another and so knowledge accumu¬ 
lates. In a series of separata, bound up together, we 
have the results of twelve Iceland visits from 1932 to 
1938, usually two or three men together. They com¬ 
prise five devoted to physical geography, six to birds, 
four oddments concerning spiders, worms, Collembola 
and freshwater algss, and two stronger accounts of 
the Central Desert and of Grimsey Islet, necessarily 
on botanical lines. 

We wish success to these ventures, and we approve 
of Iceland, for great profit may be foreseen in similar 
summer expeditions for several decades. 

L'Ann6e psychologique 

Eondateurs: Henry Beaunis et Alfred Binet. Publiee 
par Prof. Henri Pi6ron. (Biblioth&que de philosophic 
contemporaine.) Ann^e 37 (1936). Tome 1. Pp. xxiii 
+448. Tome 2. Pp. 449-844. (Paris: F£Lix Alcan, 
1937.) 150 francs. 

T HIS yearly publication is always eagerly expected 
by psychologists, for it gives an accurate account 
of the research made in the various fields of psychology 
during the year. Reviews of books and of special 
articles are listed according to their subject; and 
the principal points in them are clearly explained. 
A series of specialized contributions add to the 
interest of this survey. In this issue might be men¬ 
tioned those of Geblewicz and Shen (R61e du temps 
dans la perception de la profondeur), of H. Pi6ron 
(Types d’intelligence), and of Fauville, Dewyn and 
Ellis (Aptitudes motrices et aptitudes perceptives). 

T. G. 

yrmass ttnd Schopfung 

Neuentdeckte Gesetzlichkeiten. Von Ernst P. v. 
Sehoen-Wildenegg. Pp. viii+235. (Berlin: G. 
SchoenfekTs Verlagsbuchhandlung, 1938.) 

T HE author investigates the origin of our system 
of numbers on the basis of biological facts. He 
attempts to prove the dominating existence of the 
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geometrical progression in living beings a? well in 
celestial phenomena. Investigating and confirming 
some well-known facts, such the distribution of tho 
planets, he derives a number of empirical relation" 
between the bodies of the "olar system. Apart from 
tliis section of the book, which benra quite a personal 
note, the book as a whole is quite stimulating to 
read for all those interested in the physical and 
biological foundation of our past and present concept 
of measurement and number. 

Animal and Bird Painting 

The Outlook and Technique of the Artist. By rharle* 
Simpson. Pp. viii + 13C+6S plates. (London : B. T. 
Batsford, Ltd., 1939.) 10*. 6d.ner. 

A N eminently readable book. The domain of 
animal painting has been little invaded by the 
‘wild men 5 of modem art, who would possibly be 
annoyed by the authors insistence on sincere observa¬ 
tion, not only of animal structure and movement, 
but also of the landscape environment. Different 
classes of animals are treated in some detail, with 
short accounts of their origin and varieties. The 
student of animal painting will find help in the 
author’s references to the particular snags and diffi¬ 
culties in the matter, and in his very practical advice 
on the method of catching and memorizing a special 
aspect of a moving subject. Considerable attention 
is given to the correct sequence of movements in 
walking and running animals. The influence of light 
in eliminating detail must not prevent close repre¬ 
sentation of essential form and solidity. Many paint¬ 
ings of animals should be called studies merely, in 
that the extreme details of anatomy are allowed to 
obscure the values in the picture as a whole. 

The book is well and copiously illustrated by black- 
and-white reproductions of the works of old and 
modem masters of animal painting. 


Physics 

Physics for Technical Students 
Sound, Electricity and Magnetism, Light. By Prof. 
W. B. Anderson. Third edition. Pp. x-r 361-796. 
(New York and London: McGraw-Hill Book Co., 
Inc., 1938.) 15*. 

T HE stumbling block for many advanced technical 
students is inadequacy of training in funda¬ 
mental physics. Physics is undoubtedly a subject in 
which, to the physicist, there can be no compromise ; 
for the rnari who is to become one of a number of 
kinds of engineer and not a physicist, there is much to 
be gained by selecting those aspects of physics which 
are likely to be of greater use to him than other 
aspects. What these aspects are experience must 
tell; teclmology is daily becoming more scientific 
and an adequate syllabus must be continuously 
brought up to date. 

The present text-book is along the right lines, but 
may not be entirely suitable for English engineering 
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‘students. One thing that might have been done to 
improve its detail would have been the collaboration 
of a scientifically trained engineer, who would have 
introduced a greater conformity with the language 
of technology, so that the ideas may be more easily 
grasped by a teclinical student. Nevertheless, the 
author's work is very suggestive in forming funda¬ 
mental treatments of physical phenomena for students 
specializing in applied science rather than in science 
itself. L. E. C. H. 

Motion Picture Sound Engineering 
A Series of Lectures presented to the Classes enrolled 
in the Courses in Sound Engineering given by the 
Research Council of the Academy of Motion Picture 
Arts and Sciences, Hollywood, California. Pp. 
xviiii-547. (London : Chapman and Hall, Ltd., 
1938.) 30$. net. 

HIS text is the successor to ‘‘Recording Sound 
for Motion Pictures”, compiled by some twenty 
authors and edited by Lester Cowan. In the distant 
days of 1931, the pioneer, technicians of a new 
industry, that of adding sound to scene, had a great 
deal of what was new to say; their effort in print 
was by no means perfect, but it gave the impression 
of vitality and freshness. In the present publication 
we do not get a complete view either of the industry 
or of studio technique. The latter has changed ex¬ 
tensively in the last decade, but we cannot judge 
what in the older book is now obsolete and what is 
now of primary importance. That is not to say that 
the first 175 pages are not valuable. They deal 
lucidly with teclmical solutions of many difficult 
practical problems which confront the recording 
engineer. 

In a highly competitive industry, research has in 
recent years been on a co-operative basis, directed 
by the Research Council of the Academy of Motion 
Picture Arts and Sciences, which, through committees 
of experts, has sorted out the problems and used the 
best resources of the industry ; the description of the 
results obtained gives an air of finality to the attain¬ 
able criteria prevailing at the present time and that 
there is not much more to be done until there is 
another upheaval in the industry, such as the 
adoption of stereophony. 

From the general acoustic point of view, great 
importance must be attached to the specification 
and realization of a standard of radiated sound 
reproduction, against which commercial systems can 
be compared and assessed in respect to their defects. 
The radiating system comprises two parts, one a 
ortfafofr bom covering the range 300 e.p.s., to 
{$,006 ftps,, driven by a phase-adjusted dural umin 
Aapfewgns, the other a set of large cone diaphragms 
<f***i»^ tfasWgh a bom terminated with a large 
baffle, results in a fluctuation within 

two dMfeefe the mpge 50 to 8,000 c.p.s., over 
of Ilf) degrees and a vertical 
angle of 60 degree^ with a maximum electro-aooustic 
efficiency apprtwobfeg 50 per The amplitude 

dieicrticfi and flutter specified m the reproducing 
and radiator set new standards for sound 


reproduction. The new types of push-pull recording 
on film, the control of the noise-level, microphones., 
and the new types of photo-electric cell which are 
required to reproduce the push-pull sound-tracks are 
verv well treated. Film processing is rather less 
well done than before. 

The remaining three hundred pages do not carry 
the subject much further, because attention is diverted 
to details of electrical circuits, such as transformers 
and filters and elementary circuit theory, which 
appear to have been included solely because they 
happened to fall into a series of lectures to film 
technicians as a part of their education. The only- 
part which is not done better elsewhere by specialists 
is the section on properly designed equalizers ; the 
dividing networks are new, and have been forced 
into reproducing circuits by the necessity of operating 
loudspeaking receivers in series or parallel without 
overloading them with currents of frequencies for 
which they are not intended to have appreciable 
response. One concludes that there is good material 
m the present text, but it has been made expensive 
by the inclusion of much extraneous elementary 
matter. L. E. C. Hughes. 

Textbook of Heat 

By Dr. R. Wallace Stewart and Dr. John Satterly. 
Revised by C. T. Archer. Second edition. Pp. vii+410. 
(London: University Tutorial Press, Ltd., 1939.) 

7 s. 6 d, 

T HIS is a book on the theory of heat written for 
students of the standard of the intermediate 
university examinations. It appears to fulfil its 
function admirably, and should afford an excellent 
introduction to the more advanced works on thermo¬ 
dynamics. There is no great originality of treatment, 
but all the usual branches of heat are dealt with in 
an adequate maimer. The type used is clear, and 
the text is well illustrated by more than two hundred 
bold diagrams. The large selection of questions taken 
from recent examination papers of the University of 
London should prove useful to students. 

* 

Ions, Electrons and Ionizing Radiations 
By Prof. J. A. Crowther. Seventh edition. Pp. 
xii-j~3484-7 plates. (London: Edward Arnold and 
Co., 1938.) 12a. 6d. net. 

T HE seventh edition of this well-known book is 
to be welcomed, for in it the author has been 
enabled to give an account of some of the more recent 
developments of the rapidly changing subject of 
atomic physics. Experiments on the structure and 
disintegration of the nucleus are described, including 
those made by means of the cyclotron, and there is 
also a discussion of the production of the artificial 
radio-elements such as radio-sodium and radio- 
phosphorus. The section on cosmic radiation has 
also been rewritten and enlarged. Prof. Crowther 
possesses the gift of lucid explanation, and it suffices 
to say that the additions now made reach the same 
high standard as the remainder of the work. 
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30: Mars on September 23- Mars, Jupiter and 
Saturn are the triad of evening stars. Mars, post¬ 
opposition, decreases from mag. — 1*8 to mag. — 1*1. 
Jupiter is in opposition on September 27 and 
reaches its greatest brightness (mag. — 2*5). Close 
groupings of Jupiter’s four inner satellites are 
seen at Oh. 15m. on September 5 (satellite II in 
eclipse), 6, 13, 23, and 30. The ring system of 
Saturn has now reached its most open phase for 
this year. The variable star, Algol, is well placed 
for observation all night. The Pleiades rise in 
the late evenings ‘"like a swarm of fireflies tangled 
Th a silver braid”. The chief interest, however, on 
clear moonless nights in autumn is the region of the 
Milky Way. Apart from its remarkable structure— 
star clouds, dark rifts and “coal sacks”, and gaseous 
nebulae, the galactic plane is also the preferential 
region for classes of stars of peculiar interest, novae 
Cepheid variables and O-type stars. In the direction 
of the rich fields of Sagittarius lies the centre of our 
stellar system more than 30,000 light years away 
and obscured from sight by absorbing tracts of cosmic 
dust and of gas. Tracing a path slightly inclined to 
the Milky Way is a belt of bright stars that includes 
the brightest stars in Orion, Taurus, Cassiopeia, 
Cygnus and Lyra. These stars and others of the 
brighter JB-type and A-type are representatives of a 
relatively small local cluster that is some 2,000 light 
years in diameter and contains the solar system. The 
average star density of the Milky Way fields is about 
40,000 stars per square degree ; towards the poles of 
the galaxy the density falls to about 1,200 stars. The 
100-inch telescope at the Mount Wilson Observatory 
has recorded with exposures of 200 minutes on fields 
at the north galactic pole as many recognizable 
nebulae per unit area of the sky as stars ! These 
remote stellar systems are exemplified by the great 
Andromeda Nebula visible to the unaided eye as a 
hazy patch near the star v Andromedse. 

Announcements 

At the first meeting of the Council of the newly 
formed Gas Research Board of the gas industry, it 
w§s announced that the first president of the Board 
would be Sir David Milne-Watson. The appointment 
of the secretary of the Institution of Gas Engineers 
as the first secretary of the Board was con¬ 
firmed. 

The Medical Research Council has appointed Dr. 
Donald Hunter, physician to the London Hospital, 
and Mr. Harold E. Clay, national secretary of the 
Passenger Services Group, Transport and General 
Workers’ Union, to be members of the Industrial 
Health Research Board, in succession to Prof. J. A. 
Nixon and Mr. R. Coppock. 

A 

The College of Physicians of Philadelphia has 
awarded the Alvarenga Prize to Dr. Harry Goldblatt, 
professor of experimental pathology and associate 
director of the Institute of Pathology, Western 
Reserve University, Cleveland, Ohio, for his out¬ 
standing contributions to the pathogenesis of hyper¬ 
tension. 


A representative body of member- of rhe Institu¬ 
tion of Civil Engineers is -mailing from Liverpool on 
August 26 to participate, at the invitation of the 
American Society of Civil Engineers, in a Brins) - 
American Engineering Congress opening in New York 
on September 4. and to vi^it the Worlds Fair and 
various places of engineering interest. The party 
numbers about a hundred, coming not only from 
Great Britain but also from India, Australia, South 
Africa, Nigeria, Iran and Palestine, under the leader¬ 
ship of Mr. W. J. E. Binnie, president of the Institu¬ 
tion. It is thirty-five years ago ^ince an official visit 
to America was made by members of the Institution. 

The fifty-second annual conference of the Sanitary 
Inspectors’ Association will be held at Bournemouth 
on September 4-9 under the presidency of Mr. J. C. 
Dawes. Further information can be obtained from 
the secretary, 18 Grosvenor Place, London, S.W.l. 

The American Association of Biophysics and 
Cosmobiology is organizing an international congress 
of biophysics, biocosmies and biocracy to be held in 
New York on September 11-17 with Prof. D. Arsonval, 
Branly, Langevin and Tehijeskvy as honorary 
presidents. Further information can be obtained 
from the general secretary, 39 rue Scheffer, Paris 16 e . 

The seventh Congress of the French Society of 
Phoniatries will be held on October 17 at the Paris 
Faculty of Medicine when Dr. Pichon and Mme. 
Borel-Maisonny will read a paper on aphasia and 
psychogenic disorders of speech. Further information 
can be obtained from the general secretary. Dr. 
Tarneaud, 27 avenue de la Grande-arm£e. Paris 16 e . 

A European Conference on Rural Life will be 
held under the auspices of the League of Nations in 
Geneva during October 16-31. The Conference will 
be devoted to the well-being and solidarity of 
European rural life. Preliminary information, 
national monographs and technical documentation 
are being published in this connexion by Messrs. 
Allen and Unwin, 40 Museum Street, London, W.C.l. 
Further information can be obtained from the 
Secretary, League of Nations, 16 Northumberland 
Avenue, London, W.C.2. 

A quarterly review of philosophical books and 
periodicals in the form of brief excerpts and synopses 
will make its appearance in the early part of October 
of this year under the title Philosophic Abstracts, 
The intention is not only to present English-speaking 
philosophy departments with a bibliography of 
essential philosophical literature, but also to give 
them an opportunity of keeping abreast with the 
principal philosophical theories as presented by their 
respective authors. The editorial offices are at 884 
Riverside Drive, New York, N.Y. 

Dr. Herbert H. Brown, one of the signatories 
of the letter entitled “Sponge Mortality in the 
Bahamas” which appeared in Nature of May 13, 
p. 807, has written pointing out that Ms name is 
incorrectly printed as “Hubert H. Brown” at the 
end of the letter. 
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The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return , or to correspond with the writers of , rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications . 

Notes on points in some or this week’s letters appear on p. 384. 

Correspondents are invited to attach similar su mmarie s to their communications. 


Role of Dietary Choline in Neurohumour Production 

The lipotropic action of choline 1 and the role of 
choline in the formation of acetylcholine have not 
hitherto been studied in the same experimental 
animals. It seems reasonable to suppose, however, 
that, in addition to the production of the familiar 
fatty liver, lack of dietary choline might result in 
deficient formation of the neurohumour, acetyl¬ 
choline. The findings in preliminary experiments* 
suggested that this is indeed the case. 

The present experiments were designed to test the 
hypothesis that a diet poor in choline results in a 
low level of vagus activity and that this in turn is 
due to deficient formation of acetylcholine at the 
nerve endings. Rats were used as experimental 
animals, and were kept on the various diets for at 
least nme weeks. Vagus activity was evaluated by 
observing the slowing of the heart brought about by 
electrical stimulation (twelve impulses per second at 
maximal strength) of the distal cut end of the left 
vagus nerve. The resting heart-rate in rats (170- 
250 gm.) under urethane ansesthesia on a normal 
diet is from 300 to 500 beats per minute. The heart 
rate of animals on a low-eholine diet or of those 


receiving the same ration with added choline fell 
within these limits. In one series of animals vagus 
stimulation reduced the heart-rate to approximately 
30 per cent of the normal value in rats on a normal 
diet, to 45 per cent in rats on a low-choline-plus- 
choline diet and to 75 per cent in the animals on a 
low-choline diet. In other series many of the rats 
on the low-choline diet showed a normal vagus effect 
hut others, as seen consistently in the small series 
cited above, showed very little change in heart rate 
on vagus stimulation. The most suggestive finding 
of this investigation is that, in animals on a low- 
choline diet showing little effect of vagus stimulation, 
the intravenous administration of eholme (0*5 c.o. of 


% per cent choline chloride) increased this effect. 
This phenomenon was never seen in rats on a normal 
or tew-uholine-plus-eholine diet. 

We conclude that deficient vagus function may be 
link ed with a low intake of dietary choline and this 
mayvm pert at least, be rectified by injected choline. 
Iif h therefore reasonable to suggest that choline 
fl rtSpiy jpy may result in deficient formation of 
the nerve endings. This and other 
i tested further in subsequent 

in which it is hoped that dietary con- 
an even more drastic deficiency of 

i 1 J * . D. Y. SOLANDT. 

^ fogH ogy and O. H. Best. 

* ***% %* «$*4 owl w# 


Effect of Lipoid Solvents on Vaccinia Virus - 

The elementary bodies of the dermal strain of 
vaccinia virus can be obtained readily from the skin 
of the infected rabbit’s back in suspensions showing 
a high degree of physical and immunological homo¬ 
geneity ; the virus contains protein, carbohydrate 
and ether-soluble lipoid material 1 . We find that, 
after drying and extraction with benzene or ether, 
the dry density is increased from 1*26 to 1*31 and it 
is possible to redisperse the virus residue by mechanical 
grinding in buffer solution. The appearance by dark- 
ground ex amina tion and the sedimentation constant 
of the resuspended virus particles are unchanged, and 
the boundary inhomogeneity is slightly reduced. The 
infectivity of the virus is unaltered by this treatment 
and it is therefore probable that the lipoid material 
extracted with ether (consisting largely of cholesterol 
and acetone-soluble fat) is derived from the host and 
adsorbed on the virus. 

The ether-extracted virus still contains 9 per cent 
of lipoid material, containing some 2 per cent phos¬ 
phorus, which can be extracted only with alcohol or 
alcohol-ether mixtures. The virus residue after treat¬ 
ment with alcohol has almost entirely lost its in- 
fectivity, but it is impossible to say whether tins is 
due to the removal of the lipoid material or to the 
concomitant effect of alcohol on the virus protein. 
The virus residue now has a density of 1 *36 and sus¬ 
pensions give completely inhomogeneous boundaries 
in the centrifuge. It contains 15*5 per cent nitrogen 
and 0*7 per cent phosphorus. Colorimetric carbo¬ 
hydrate estimations (total carbohydrate*, orcinol-HCl 
pentose test and Feulgen reaction) indicate the 
presence of approximately 3 per cent thymonucleic 
acid and 4 per cent carbohydrate ; tests for glucos¬ 
amine after acid-hydrolysis were positive. ^ 

Washing the virus repeatedly with water or dilute 
buffer, winch is known to result in the liberation of 
specifically precipitable protein 8 , was found to remove 
nitrogen, phosphorus and carbohydrate but no nucleic 
acid. If the ether-extracted virus is treated with 1 per 
cent sodium carbonate at 20°, practically all the 
nucleic acid and 40 per cent of the carbohydrate pass 
into solution in 1-2 hours. This effect is followed by a 
gradual disintegration of the residue into particles 
of widely different sizes, some only slightly smaller 
than the original. 

Though in its chemical and immunological com¬ 
plexity vaccinia virus approaches more nearly to the 
bacteria than to the plant viruses, there appears tc 
us to be little evidence that the substance of the virus 
is held within a cell membrane. The evidence which 
has been given 4 of osmotic swelling (derived indirectly 
from measurements of sedimentation rates in media 
of different density) is open to serious objections 
and such swelling can be observed in protein gels. 
There is no evidence of selective ion permeability 
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and the resistance of the virus particle to attempts 
at mechanical disruption, to drying and to the action 
of ether militates against the idea of a fluid cytoplasm 
constrained within a membrane. The piecemeal dis¬ 
integration of the virus particle in sodium carbonate 
solution suggests to us that the virus has a gel-like 
ability to preserve its form, in which the nucleic acid 
and perhaps also the bound lipoid present play an 
essential part. The analogy with a protein gel is 
not altogether satisfactory however since, although 
there is evidence 5 that much water is associated with 
the virus, the mechanical properties and the intense 
light scattering suggest that this water belongs mainly 
Jo an ion atmosphere and not to the central particle. 
This work has been carried out in collaboration 
with Dr. C. R. Amies and Dr. G. H. Eagles ; a full 
report will be made later. 

A. S. McFaRLANE. 

M. G. Macfarlane. 

Lister Institute, 

London, S.W.l. 

July 26. 

1 Hughes, T. P., Parker, It. F., and Elvers, T. M. f J. Exp Med , 62, 
349 (1936). ' ’ 

* PIrle, N. W., Brit J. jExp, Path., 17, 269 (1936). 

* Craigle, J., and Wlsh&rt, F. 0., J. Exp. Med., 64, 803 (1936). 

4 Smadel, J. E., Pickels, B. G., and Shedlcrvski, T., J. Exp. Med., 
88, 607 (1038). 

6 McFarlane, A. S., Proc. Boy. Soe B, 126, 301 (1938). 


Effect of Ultrasonic Vibration on Vaccinia Virus 

Earlier experiments by Hop wood and (Jordon 1 
showed that calf lymph vaccine virus retained its 
infectivity after subjection to ultrasonic vibrations 
(c. 500 kilocycles/sec.) and even appeared to have an 
increased infective titre. The increase was attributed 
to disengagement of virus from particles of inert 
material in the crude lymph. Rivers et al ,* found 
that sonic vibrations of considerably lower frequency 
(8,900 per second) applied for 15 minutes to purified 
suspensions of vaccinia! elementary bodies resulted 
in a detectable reduction in their infectivity, and 
noted that adventitious substances, particularly pro¬ 
tein, protected the virus from inactivation. 

Using washed vaccinial elementary bodies of a 
rabbit dermal strain, in every way comparable to 
Rivers’ preparations, we have dried the virus from 
the frozen state, extracted the "adventitious* lipoid 3 
with benzene, and redispersed the elementary bodies 
completely with ultrasonic vibration, without loss of 
infectivity. 

The washed, dried and benzene-extracted virus 
was irradiated at 550 kilocycles/sec. in a thin-walled 
glass tube containing dilute phosphate buffer. Three 
successive exposures lasting minutes were given, 
and, by cooling the tube in ice between the exposures, 
the temperature was kept below 20° C. throughout. 
The milky suspension was centrifuged for 15 minutes 
at 3,000 rev. per minute, whereby about a third of 
the virus was deposited. The deposit was again 
irradiated and centrifuged; after two or three 
repetitions of this treatment, more than 95 per cent 
of the original dry virus was found to have been 
dispersed. Intraeut&neous inoculations in the rabbit 
showed no significant difference between the tit res 
of the original undried virus and that of the virus 
dried, benzene-extracted, and resuspended, either by 
ultrasonic vibration or by grinding®. The microscopic 
appearance of stained specimens, and of unstained 


specimen^ by dark-ground iUuminatiun, the ii- 
mentation rate, and boundary homogeneity, were 
also unaffected by. the ultrasonic treatment. 

F. L. Hop wood. 

M. H. S ALA MAX. 

St. Bartholomew's Hospital. 

London, E.C\4. 

A. S. McFarlane. 

Lister Institute, 

London, S.W.l. 

July 29. 

1 Hopuood, F. L., J. 6, No. 2. 39 j192>» 

* Elvers, T. M., Mnafc 1, T. F.. CUml r-. L A , ./. Erp If* f. 
65 , 67 ( 19 ) 7 ). 

3 McFarlano. A. **. and iLicfarlan^, M.G., pr «* >Li z M* r. 


A Benzpyrene Tumour Strain in Hamsters with 
Tendency to Metastasis Formation 

Experiments on the hamster with carcinogenic 
substances have so far been described only in a short 
communication by Uve and Foulds 1 . Our experi¬ 
ments were made with the view of demonstrating 
whether the tumours caused in the hamster by 
carcinogenic substances show any peculiarities with 
regard to formation and course. 40 hamsters (Crieetus 
aureus) were given subcutaneous injections of 0*25 c.e. 
of a 1 per cent solution of benzpyrene Meurice. 
93 per cent of the animals developed tumours after 
a latent period of three months on the average. 
Histologically they were polymorph cell sarcomata. 

Whereas we never observed metastases in rat** with 
primary or transplanted benzpyrene tumours, we 
found these in a hamster tumour strain which 
we have been passaging since February 193S. The 
special features of tlii* metastasis formation are: 
(1) the extraordinarily large number of animals which 
developed metastases; (2) the preference of meta¬ 
stases for lymph glands; (3) their spread through 
the greater part of the body. Of 54 hamsters 
sectioned, 39 (72 per cent) showed metastases. 
All the animals had metastases in the lymph 
glands. One animal had in addition a metastasis 
in one kidney. The process involved the axillary, 
groin and mediastinal glands and a chain of glands 
in front of the lumbar spine down to the pelvis. 
Mostly several glands are affected, but in many cases 
all the glands in the above-mentioned regions are 
involved. The axillary’ region and mediastinum 
showed the largest tumours. We are here, therefore, 
dealing with a dissemination resembling a systemic 
disease. 

Splenectomy or complete irradiation of the whole 
body with X-rays does not noticeably increase the 
percentage of animals with metastases. In some 
cases it is possible to transmit tumours by the 
subcutaneous injection of blood from hamsters with 
metastases. 

The spread of the tumours in our hamsters resembles 
the changes in the lymph glands of tumour-bearing 
mice described by Parsons 3 . This worker assumes 
that because transmission is effected through filtered 
cell-free material, dissemination is caused by a filter¬ 
able agent. We have not yet completed transmission 
experiments with filtrates. But we have deprived 
gland material of cells capable of multiplication by 
means of X-rays by the method employed by 
Doljanski and Halberstaedter* in Rous sarcoma. 
Attempts at transmission with such material have so 
far been negative. 
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While it i-* not usual to find 
metastases in rats 'with primary 
benzpyrene tumours, Oberhng and 
M. and P. Guerin 4 lia\e succeeded 
in obtaining them by injecting very 
targe quantities of benzpyrene. In¬ 
jection of 75 mgra. of benzpyrene 
will cause metastases in 50 per 
cent of rats. Oberling and Guerin 
consider that this is due either to 
the fact that large doses of benz¬ 
pyrene lower the resistance of the 
organs, or that the tumour cells 
produced by large doses are more 
aggressive and proliferative. 

In our cases, the animals show¬ 
ing metastases did not come into 
contact with benzpyrene. It must 
be assumed that both the tendency 
to metastasis formation and the 
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Fig. 2. 

Microscopic appearance of non-irbadiated (A) and irradiated eggs 
IN EARLY (B) AND COMPLETE (O) DISINTEGRATION. 


organ affinity in our tumour strain is based upon a 
peculiar property of the tumour cells themselves. 

L. Halberstaedter. 
Department of Radiobiology, 

Cancer Laboratories, 

The Hebrew University, 

Jerusalem. 

June 30. 

* Amer. J. Cam-., 35, 103 (1039). 

* J. Path. Bact., 47, 501 <19SS). 

* NlTTEE, 143, 228 (1939). 

* Bull. Anor. /roup. Etude Cane., 32, 198 (1939). 


Lethal Action of Alpha-Rays on Sea-Urchin Eggs 
When unfertilized eggs of sea-urchin. Pseudo - 
cenirotus depresms (A. Agassiz), are inseminated 
immediately after the irradiation with gamma- or 
beta-rays of radium, the time of their first cleavage 
is prolonged roughly in proportion to doses 1 . This 
phenomenon has the same tendency to that already 
reported by Henshaw* and others, who used roentgen 
rays and ultra-violet light. Recently, we have studied 
the effect of alpha-ray irradiation and obtained quite 
different results. 



oi couocuon mm, less men 


the dish a piece of glass with radium C' was placed at 
the distance of 5 mm. As the range of alpha-rays 
of radium C' in water is 60 g, taking into considera¬ 
tion the absorption of the air and the specific gravity 
of eggs, the alpha-rays are estimated to penetrate 
into the eggs as far as 51 g. The diameter of the eggs 
is about 90 \i. In every experiment the intensity of 
radium C' activity was measured by electrometer 
and the dose is expressed by millicurie-second, con¬ 
sidering the decay of radium C'. 

Dig. 1 indicates the increase of the percentage of 
eggs in two-cell stage produced by first cleavage with 
the lapse of time after insemination. Curve 0 shows 
control, curve j3 a case of beta-ray irradiation, and 
curve oq and a s two eases of alpha-ray irradiation. 
The eggs irradiated by beta-rays (curve p) take some 1 
time to begin cleavage and their cleavage goes wi 
slowly, but the tendency resembles control. Small 
doses of alpha-rays produce no effect on the cleavage 
time. Even after larger doses of alpha-rays (curve a x ) 
the be g i nning time of the cleavage is almost the same 
as in control. (A very little prolongation shown is 
considered as the effects of beta-rays accompanied by 
alpha-rays.) Moreover, in this case the cleavage 
proceeds very fast at the beginning, but seems to 
stop when a certain percentage of cleavage is reached, 
while after several hours it goes on very slowly again. 
Thus in the case of alpha-ray irradiation, some eggs 
take the ordinary course of cleavage, while in others 
the cleavage is delayed. With, the increasing doses 
of alpha-rays, fewer cases of the ordinary cleavage 
are observed (curve a 2 ), and some eggs stop cleavage 
absolutely. Even the eggs producing fertilization 
membrane by insemination with normal sperm stop 
cleavage, and from about one hour after the irradia¬ 
tion they gradually disintegrate, as is shown in Fig. 2. 
This disintegration phenomenon can be seen in the 
same way in unfertilized eggs. This is death caused 
directly by alpha-rays. 

We are indebted to Prof. M. Nagayo, Dr. H. 
Yamakawa and Dr. W. Nakahara for their kind 
advice and encouragement. MmjQ 

Kisao Yamashita. 

_ , . Kazuo Mobi. 

Radiological and Pathological 
Divisions of the Japanese Foundation 
for Cancer Research, Tokyo, 

May 24. 

f !£?**** And Jfon, €kmn t 33,1 (1939). 

wfcitaw, P. Attar. J. RnvnL, 27, 890 (1932). 
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Amino-Acids and Rooting of Cuttings 

. The work of Went and co-workers and that of 
Zimmerman and his associates has amply demon¬ 
strated the value of the so-called ‘root-forming’ 
hormones. Went, Bonner and Warner 1 have shown 
that in certain cases vitamin B x treatment of hor¬ 
mone-treated cuttings has resulted in a great increase 
in the rapidity of rooting and in the number of roots 
produced. I have confirmed this finding in the case 
of one species, namely, Camellia , used by these 
workers, but it is apparent that the treatment with 
vitamin B 1 (aneurin) must be given at the appropriate 
time after hormone treatment. This period after 
^hormone treatment is difficult to determine. In some 
instances response has been rapid and at other times 
no response to vitamin B t has been obtained, 
but the same cuttings may respond to later treat¬ 
ment. 

White 8 has shown that certain amino-acids are 
essential for the growth of excised tomato roots. The 
amino-acids found necessary were : glutamic acid, 
lysine, histidine, phenylalanine, leucine, isoleucine, 
valine, serine and proline. Went and co-workers, 
referring to “essential amino-acids’* in the paper 1 
referred to above, predicted that “cuttings may be 
found in which root development is limited by these 
substances”. 

in the course of my experiments, a mixture of 
the above -men t ioned amino-acids was used to treat 
cuttings which had just been treated with x-naphtha- 
lene acetic acid at a concentration of 1 part in 20,000 
of water. The cuttings used were Rhododendron, 
Maddeni var. JenkinsiL Two concentrations of the 
amino-acid mixture were used. Solution I was made 
up to contain approximately the concentration of 
each amino-acid that was found by White to be the 
optimum for root growth. Solution II was ten times 
the concentration of solution I. 

Treatment 1. Cuttings after x-naphthalene acetic 
acid treatment were kept with about | in. in solution I 
in a heated frame at 22“ C. for eight days (the amino- 
acid solution was changed twice during treatment). 

Treatment 2. Cuttings soaked for twenty-four hours 
in solution II. 

Treatment 3. Cuttings soaked in water for eight 
days. 

Treatment 4. Cuttings soaked in water for twenty- 
four hours. 

4 After treatment the cuttings were planted in 
sand. 

After four weeks the cuttings from treatment 1 
showed marked swelling of the base of each cutting 
accompanied by the splitting of the epidermis. There 
were no signs of callus formation. Cuttings from 
treatment 2 showed similar enlargement of the base 
but this was not quite so marked, while those from 
treatments 3 and 4 showed definite callus formation 
but no swelling of the base. 

After six weeks all cuttings from treatment 1 
(10 cuttings in all) were rooted. Six cuttings from 
treatment 2 were rooted—after seven weeks all were 
rooted. Xo roots were on cuttings from treatments 
3 and 4* even after seven weeks, though callus forma¬ 
tion was marked. 

The results indicate that one (or more) of the 
amino-acids used has had a marked effect on the 
production of roots. This observation substantiates 
the prediction of Went et al that rooting of some 
cuttings may be limited by lack of amino-acids. 


Experiments to indicate which of the individual 
amino-acids was responsible for the observed effect 
are under way. 

B. W. Boak. 

Plant Chemistry Laboratory. 

Department of Scientific And 
Industrial Research, 

Palmerston Xorth, 

Xew Zealand. 

June 19. 

1 Went. F. \W, B-jim^r and Warn* r U ( , svj \ 87, 2221 

(193's). 

1 White. P. E., Plant Ph^iolovj, IS (1937*. 


Hydrolysis of Starch Films by Polarised Infra-Red 
Radiation 

It was shown in 1924 that, in the presence of small 
quantities of diastase at room temperature, plane- 
polarized daylight has a selective effect in accelerating 
the hydrolysis of starch grains 1 . 

In the ease of the temporary' starch m the living 
leaf very' marked evidence of hydrolysis was observed 
on irradiation with daylight polarized by a Xicoi 
prism, a well-defined image of the prism aperture 
being obtained, when the irradiated leaf was treated 
with iodine solution®. 

It was also shown that, when the stomata in the 
living leaf are irradiated with plane-polarized day¬ 
light, the rate of hydrolysis of the starch in the 
guard-cells is sufficient to burst them 1 . 

Furthermore, films of starch solution on glass and 
on filter paper were irradiated with plane-polarized 
light and convincing evidence of hydrolysis was 
obtained. The starch films on glass after irradiation 
deposited crystals on drying. The starch films on 
filter paper were treated with iodine solution after 
irradiation and the resulting blue colour was much 
less pronounced in those portions of the film which 
had been exposed to the polarized radiation. 

In 1936 Prof. Baly directed my’ attention to the 
fact that carbohydrates do not selectively absorb 
rays in the visible and near ultra-violet regions of 
the spectrum, but selectively absorb rays in the wave¬ 
length region 1 *5 u-6 u, and he suggested the use of 
polarized infra-red radiation. 

The radiation from a roll of fine platinum gauze 
heated in a Bunsen burner was reflected upwards, 
(a) by a sheet of ferrotype at the polarizing angle, and 
\b) from a polished metal surface which had been 
lightly greased in order to reduce the intensity. 
These two reflected beams, one plane-polarized and 
the other nan-polarized, irradiated moist starch 
films on filter paper in petri dishes. In each case a 
diaphragm with an aperture cut in it was interposed, 
the shapes of the two apertures being purposely 
different, as shown by the accompanying line diagrams. 

After being irradiated for 2-3 hours, the starch 
films were allowed to dry in a dark room and then 
treated with iodine solution and thoroughly washed 
(to remove dextrins). As may’ be seen from the 
photograph (top) the effect of the polarized radiation 
is shown by a lighter coloured area which corresponds 
in shape to the aperture AL in the diaphragm* The 
definition of this lighter area is somewhat marred 
by the diffusion of the products of hydrolysis into 
the non-irradiated area. It may be noted that this 
diffusion does not take place in the living leaf, owing 
to the starch grains being enclosed in cells, and 
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Starch films after staining with iodine (left). 

P SHOTAS DIMINUTION OF STARCH, THE DOTTED LINES 

INDICATING STREAMS OF HYDROLYSED PRODUCTS. 

L SHOWS CONDENSATION. 

consequently the image of the aperture of the Xicol 
prism was much more clearly defined as stated above. 

In the control shown in the lower photograph the 
re\erbe effect was observed with non-polarized infra¬ 
red radiation, the irradiated area giving a darker 
colour on treatment with iodine solution. 

This result would seem to give definite evidence 
that starch is hydroh Bed by polarized infra-red 
radiation* 

I have to express my thanks to Prof. Baly and also 
to Air. Biddell, director of the Folkestone Technical 
Institute, for the excellent facilities which enabled 
the observations with infra-red radiation to be made. 

Elizabeth Sidney Sfjchens. 

University of London Club, 

Gower Street, W.0.1. 

June 19. 


1 Baly and Seamens, Proc. iloy. See, B, 97, 250 
* Semmeas, £ 0 *. Gaz„ 412 (Dec. 1930) 

4 Sesomesfl, Nature, 134, 813 (1934) 


Reciprocal Hetero-Transplantation of Limb 
Ptimordia between Duck, Turkey, Guinea 
4 and. Chick Embryos 

StuocdbtruL tr an s p la nt ation of a chick limb bud 
to a tttdqsy boat Was demonstrated by Eastliok 1 in 
1 that £h»e, a n a rrow er of grafts have been 
wing hind hmb prunordia 
f or lateral body wall 
“ Shaped limbs have 
made between 



That the limb prunordia are self-differentiatmg is 
*hown by the fact that many of the buds placed 
within the mtra-embry omc coelom develop although 
attached to the hobt mesenteries by only an artery 
and \em. In such cases the skeletal elements are 
well formed, but the muscles appear to undergo fatty 
degeneration Other grafts attached to the flank of 
the host become inner\ ated and seem to possess 
normal musculature 

Wlule numerous examples of the above-mentioned 
types of grafts have been obtained, the majority of 
the hosts died before the time of hatching. This 
appears to be due to the fact that the grafts attached 
to the flank usually crowd the host within the shelf 
and hence weaken it, while those grafts made into 
the ccelom seem to interfere with the retraction of 
the yolk sac In five cases, to date, hatching has 
occurred and the birds ha\e survived. One chick, 
killed 24 hours after hatching, was found to have 
a duck leg withm its ccelom. A second chick with 
a duck leg attached to its flank still survives. The 
additional leg has a webbed foot and is m good pro¬ 
portion, with the exception of a missing toe. The 
leg seems to be innervated but cannot be flexed. This 
leg has increased m size since the time of hatching. 

Three chicks have hatched with guinea legs 
attached to their flanks. All four of the above- 
mentioned chicks are being kept alive for further 
study. A number of turkey hosts bearing chicken 
legs and chicken hosts bearing guinea limbs have 
broken the shell but were too weak to survive. 

Dorris 2 first reported that the melanophores of the 
fowl are derived from the neural crest. Eastlick 3 
substantiated this observation by grafting limb bud 
of Barred Bock embryos to White Leghorn hosts 
Those limb pnmordia, which included neural crest 
cells, developed pigmented down, while those from 
which the neural crest cells were excluded bore non¬ 
coloured plumage. Similar results have been secured 
m this study, smee non-coloured plumage developed 
on limbs secured from mallard ducks. Bronze turkeys 
and Pearl guineas m those cases m which neural 
crest cells were not mcluded with the transplant. 



80-hr. 30-somtth bronze turkey limb bud trans¬ 
planted TO INTRA-EMBRY ONTO COELOM OF 60-HR 
33-somite White Leghorn host. Host a crops ted 
at 19 days* Transplant attached by narrow 

STRAND TO MESENTERIES. 
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When neural crest cells were included with the 
limb primordia of Bronze turkey and mallard duck 
embryos and the transplants made to the flanks of 
White Leghorn chickens, it was found that the lateral 
body walls of the hosts became pigmented bv the 
migration of donor melanophores. Such evidence of 
migration has not been observed when guinea limb 
buds containing neural crest cells were transplanted 
to White Leghorn embryos. 

Herbert L. Eastlick. 

University of Missouri, 

Columbia, Mo. 

, ^ July 7. 

1 Anat. Rec„ 73, 17 (1939). 

1 Proc. Soc. Exp. Biol . and Med., 34, 41S (1936). 

8 Genetics, 24, 98 (1989). 


Fire-Fly ‘Spinthariscope* 

It must he well known that the lantern of a fire¬ 
fly, teased by being held with the fingers, emits 
irregular flashes from minute point-sources in the 
lantern which follow the normal flash, the light of 
which fills the entire lantern. I am wondering, 
however, if the very astonishing spectacle presented 
by a fly which has been bitten by a spider has been 
described. Within a few minutes after a few hups’ 
have been made by the spider, if the fly is removed 
from the web, the lantern will be observed to glow 
with a faint green light which shows the same 
‘sh imm ering’ quality as the radium paint on the dial 
of a watch. Examination with an ordinary hand 
magnifying glass, of moderate power, shows the 
lantern filled with bright points of light, which at 
first sight appear to be in rapid vibratory motion, 
^and at the end of half an hour we have a seething 
cauldron of hundreds of bright points, dancing and 
flashing, and giving an almost perfect picture of a 
screen of zinc sulphide under a terrific bombardment 
of ‘alpha’ particles (spinthariscope). The phenomenon 
persists with undiminished intensity for forty-eight 
hours but finally dies out, the fly apparently having 
returned to normal. The spinthariscope effect is 
frequently accompanied by an occasional normal 
flash, which ceases if the fly is decapitated, though 
the other effect continues. The normal flash of the 
lantern is obviously due to the simultaneous excita¬ 
tion of all the luminous centres by nerve impulses 
from the brain, but the scintillations persist even 
after the lantern has been severed from the body. 
Both types of illumination cease if the fly is placed 
in a narrow glass tube through which a stream of 
carbon dioxide is flowing. I have produced the 
spinthariscope effect by innoculations with 1:1000 
solution of snake venom, but in this case the fly 
did not recover. 

Under a microscope, with a low-power objective, 
the individual flashes of green light are seen against 
a black background and the strong vibratory move¬ 
ment seen with a hand magnifier appears to be due 
chiefly to the quenching of a flash at one point 
accompanied by the successive flash of a luminous 
'centre in its immediate vicinity. My impression is, 
however, that I have seen single flashes quiver, 
though in this case it may be merely the spreading 
of the chemical reaction which produces the light, 
from one part of a cell to another. The phenomenon, 
seen with the microscope, is really an amazing sight. 

The spiders were, in most cases, small ones found 
in window webs, with bodies not much larger than 
a grape-seed, and they usually make their first bites 


on the leg joints of the fly. The sparkling green 
flashes appeared first along the upper edge of one or 
both of the two lanterns, sometimes on one side only. 
The phenomenon then spread rapidly throughout the 
entire volume of the lantern. It seems possible that 
some information about the nervous system of the 
fly might be gained by recording the position of 
points innoculated by the spider and the point, or 
points, in the lantern at which the scintillations first 
appear, but the problem is one for a biologist rather 
than a physicist. 

R. TV. Wood. 

East Hampton, 

Long Island, 

Xew York. 

July 22. 


Role of Phosphate in Pyruvic Acid Dehydrogenation 

DmarsTG earlier work 1 on the problem of pyruvic 
acid dehydrogenation with Bacterium acidificans 
long iesim urn (Delbriickii), it was found that in the 
absence of inorganic phosphate no reaction took place, 
and at low concentrations of phosphate the rate of 
dehydrogenation was proportional to concentration. 
This indicated that inorganic phosphate must in one 
way or another participate in the reaction. Such a 
view was further strengthened when it was found that 
pyruvic acid dehydrogenation was able to promote 
adenylic acid phosphorylation*. The supplying of 
active phosphate by a dehydrogenation reaction had 
only been observed with the phosphoglyeerie aldehyde 
dehydrogenation 3 * 4 . Recently Negelein and Bromel 5 
were able to isolate as the primary product of this 
dehydrogenation a labile di-phosphoglyeeric acid 
which they assumed to be either a 1-3-phospho- or 
a pyrophospho-compound, probably the former. The 
remarkable finding of Xegelein and Brdmel induced 
me to see whether during dehydrogenation of pyruvic 
acid to acetic acid an intermediary phosphate com¬ 
pound occurred. 

Aeetylphosphate was prepared from trisilver phos¬ 
phate and acetylchloride according to the method 
of Kammerer and Carius*. For the present no serious 
attempt has been made to isolate the assumed inter¬ 
mediate mono-acetylphosphate, but a solution con¬ 
taining a mixture of the mono-, di- r and tri-aeetyl- 
phosphates, in addition to acetate, chloride, and some 
inorganic phosphate, was used for experiments with 
dry preparations of Bacterium Delbriickii. The aver¬ 
age stability of the bound phosphate in the solution 
corresponded roughly to that of creatine phosphate. 
The content of bound phosphate was estimated by 
the early method of Eggleton for creatine phosphate. 

In the following experiment the colorimetric method 
of Lohmann and Jendrasaik was used, where acetyl- 
phosphate, like creatine phosphate, finally appears 
as inorganic phosphorus. 44 mgm. dry bacteria were 
used per vessel, in a total volume of 1*25 ml. con¬ 
taining 0 04 M fluoride. The suspension was shaken 
at 37*5° for sixty minutes in nitrogen: 

0*75 mgm. 0*75 mgm. 0*75 mgm. 
acetyl-P acetyl-P acetyl-P 
0*1 mgm. 

adenylic acid adenylic acid 

Mgm. inorganic and acetyl-P 1*12 1*39 1*37 

Mgm. pyrophosphate-P 0*86 0*09 0-10 

The experiment shows that after incubation with 
adenylic acid about 30 per cent of the phosphate 
of the added acetyl-phosphorus appears in the pyro- 
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phosphate fraction corresponding to a phosphorjla 
tion of about 25 per cent of the added adeny lie acid 
From the results of this and similar experiments 
and the earliei work mentioned abo\ e, it is con 
eluded that the dehydrogenation of pyruvic acid 
proceeds according to the following formulation 

pyru\ ate —phosphate — 2H -*• acetylphosphate —C0 2 
acetylphosphate — H.O acetic acid—phosphate 

(or adeny lie acid) (or adeno^mepolyphosphate) 

In investigations of pyruv ic acid metabolism it has 
long been puzzling that, although the oxidatn e break 
down of pyruvic acid has been found to go through 
a stage coiresponding to acetic acid, added acetic 
acid is maitive m systems oxidizing pvruvic acid 
completely The intermediate formation of aeetvl- 
phosphate provides a reasonable explanation for the 
‘active* acetate, and for various acetylation processes 
connected with the oxidative breakdown of pyruvic 
acid and carbohydrate, for example, acetylation of 
amino acids 7 and of cholme 8 

Further details will appear in vol 7 of the Cold 
Spring Harbor Symposium on Quantitative Biology 
Acknowledgment is made of a grant from the Elia 
Sachs Plotz Foundation 

Fritz Lipm v^n 

Department of Biochemistry, 

Cornell Umv ersity Medical College, 

New York City, 
and 

Biological Institute 
of the Carlsberg Foundation, 

Copenhagen 
July 21 

1 Iipmwm, Enzyinoloffia, 4, 66 (1937) 

* Xipmann Nature, 148, 281 (1939) 

1 Meyerhof Ofchneyer and Mohle Bioehrm Z , 897, 90 (193s) 

1 "Needham and Lu Bioehem J , 32, 2040 (1938) 

* Negetem and Bromel Btoehem Z 801 135 (1939) 

* Kammerer and Canns Ann 181, 16i> (ls64) 

du V igneand and In*h J Biol Ch*m 122, 349 (1937 3s) 

•Mann, Tennenbaum and Qunofcel Bwch*m 7 , 32, 243 (1933) 


Structure of the Tetrachlorethylene Molecule 
The suggestion has been made by one of us that 
the vibration spectrum of tetrachlorethylene cannot 
be interpreted properly by a potential function in¬ 
volving only four or even seven force constants 1 
By considering the physical meaning of the cross- 
terms’, a potential function was chosen the expression 
for which contained thirteen force constants, the 
values of which were determined from experimental 
data The prediction was made that two fundamental 
frequencies, of symmetries A x and A % respectively, 
occur in the far infra-red, at 400 cm - 1 and 34b cm ~ l . 

Measurements have been made with the ‘residual 
ray* apparatus, and with a grating spectrometer, 
dwrfbed elsewhere* The accompanying curve 
feftWned by the second method) shows the absorption 
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ftp and to the fact 

vp§ar tp the gaseous and 

-tiam && tjw 


100 



cannot be correlated by means of a simple potential^ 
function as suggested before by one of us 3 , and by 
Lrnnett and Thompson 4 Foi example, a valencv 
force field should giv e 604 cm ~ 1 instead of 387 cm -1 
for 4! 

On the other hand it is still difficult to determine 
exactly the v alue of the C—C force constant because 
the interaction terms are insensitive to its variation 
Howev er, it mav be substantially less than 
8 5 10° dynes cm as m ethylene, and the 

suggested structure arising from resonance between 
the C—C bonds is not to be excluded smee the inter 
action terms of the form /<_ Lc L Ac U and 

TC c i_cl C-U are very important (—d 70 x 10° 

dynes cm ) 

Complete details will be published shortly else 
where 

One of us (J D ) wishes to express his thanks to 
Prof C Manneback for helpful correspondence 
during the preparation of the note on which the 
present one is based 

Jules Duchesne 
Mathematics Department, 

Imperial College of Science and Technology, 

London 

Maurice Parodi 

Laboratory of Physical Researches, 

Sorbonne, Paris 

1 Duchesne, J, NlTUKB, 142 256 (1938) 

* Parodi 3£ Thesis (Hermann Pari* 1938) Barckewitz P and 

Parodi, M, J Pkyt , 10 143 (1939) 

* Duchesne, J, Nature, 189, 288, 634 (1937) 

* Lmnett J W , and Thompson, H¥,7 Chem Soc , 285,1393 (1937) 


Structure of p-Diphenylbenzene and its Raman* 
Spectrum 

There have been \ ery few structure determinations 
of aromatic compounds which contain three benzene 
rings The structure of p diphenylbenzene of the 
diphenylbenzene family has been studied by L W 
Pickett 1 by the method of tnal and eiror and Founer 
analysis, and this tends to show that the molecule 
of this compound is planar in form In the present 
investigation our object is to attack the problem from 
a study of the Raman spectra of such compounds 
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In a previous note 2 , one of us and S. Abdul Aziz 
Have submitted the results of our investigation on 
the meta- and the ortho-compounds of this family. 
We have now also succeeded for the first time in 
obtaining the Raman spectra of p-diphenylbenzene 
in the solid state, and in spite of the very strong 
fluorescence shown on the plates, as the photograph 
reproduced here will show, the substance has yielded 
24 new lines not recorded before. The frequencies 
obtained are at 3041(3), 2824(0). 2205(1), 2140(*), 
2095(3), 2029(3), 1760(1), 1673(0), 1605 (10). 1592(10), 
1549(3), 1503(1), 1372(0), 1274(10), 1219(6), 114S(0), 
1039(1). 1008(4), 981(4), 811(0), 773(5», 598(4), 

So(5), and 42(5) cm. -1 respectively. (Intensities are 
given in brackets.) 

p-Diphenylbenzene has three benzene rings joined 
in the para position, and the central ring with each 
of the end ones may be considered to constitute a 
diphenyl molecule. Diphenyl 5 , which consists of two 
benzene muclei joined end on by a C-C bond in the 
para direction, has been shown to be planar, and all 
the important frequencies found in diphenyl by one 
of us* and also by Wood 4 and others 5 are observed 
also in p-diphenylbenzene. These diphenyl frequencies 
are at 1610(10), 1590(8), 1544? (Wood), 1283(10), 
1032(3), 1003(10), 980(1) and 779 cm.- 1 respectively. 
A comparative study of the spectra observed in 
these two compounds lends support to the view that 
the molecule of p-diphenylbenzene is planar in form. 

Further investigation is proceeding and details will 
be published elsewhere. 

8. K. Mukebji. 
Laksman Sengh. 

Physics Department. 

Agra College, Agra. 

July 7. 

1 Pro/*. Roy. Sor A, 142, 333 (1933): XATTKE, 131, 510 (1930). 
“Mukerji, Xatole, 142, 477 (193S). 

* Ind. J. Phys.. 7, 43 (1932); al*o Mnkeiji and Aziz. Ind. J. Phys. 

13, Pt. IV (Aug. 1938). 

* Wood, Phyg. Rev., 36, 1431 (1930); 38, 2165 (1931). 

a Dadieu and Kohlxansch, Sitzber. Akad. JFim. TTiVn, Abt. Ila. 138 
799 (1929); Donzelot and Chats. CJl., 201, 501 (1933). 


Dunstan’s Law 

Duxstan’s law 1 for viscosity is given by 
log Tj = all — 6, 

wliere r t is viscosity of liquid at a definite tempera¬ 
ture, say 20 r C.; AT is the molecular weight of the 
liquid; a is a general constant ; and 6 is a specific 
constant characteristic for any one homologous 
series. 

I have derived this law from theoretical considera¬ 
tions ; but the important point is that this derivation 
also defines the limitations of the law in more 
rigorous manner. Andrade’s equation is now uni¬ 
versally accepted: 

7) - 

where A and B are constants and T is absolute 
temperature of measurements. A reoent rendering 
of this equation is : 

Ml 

V = At**? ’ 

where l is the latent heat of vaporization, and n is 
a characteristic constant between 2-5 and 4*0 approxi¬ 
mately, for ordinary liquids. 

Similarly, vapour pressure is given by 
P = Ae-*t?R? 


and the Clau^iust-Clapyron rendering of this formula is 
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It follows then that 



This last formula means that if log tj is plotted 
against values of Tr'T for an homologous series like 
the normal paraffins, only one line is obtained. Such 
a graph was published in the literature recently*. 
Hence 

log tq — K'Tr 4- K 9 

for an homologous series if a standard temperature, 
say 20' C.. is chosen for TV 

The accompanying graph shows that log M 
plotted against Tr for nonnal paraffins yields a curve: 
but if the portion appropriate to the liquids n-C 5 H lt 
up to be taken, a straight line would 

roughly pass through it. Thus, with approximation 
and limiting the carbon atoms to those mentioned, 

Tr — A log M -r B. 

Hence log = A'log M 4- B\ 
which is Dunstan’s law in a more exact form. 
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It is clear, then, that this law is limited by the 
following considerations: 

(1) It can only apply to tho<se homologous series 
which yield a solitary curve for log vs Tg'T for 
all their members. Since first members in homo¬ 
logous series generally do not lie on these curves— 
for reasons which will be detailed in a later publica¬ 
tion—it will not apply to first members of homologous 
series* 

(2) The law can only apply to those homologous 
series which will yield approximately straight lines 
for log Af vs Tb~ Again, it is seen that first members 
will be excepted. 

(3) When the effects of a certain radicle, say CH 2 , 
are studied in different series, say alkyl iodides, 
ri-paraffins and alcohols, the increment in log t\ due 


to CH S will be the same only for those series which 
have parallel straight lines for log M vs. Tb- Thus 
the iodides have been found to possess s mall er values 
for the increment in log r\ due to CH a than the 
71 -paraffins, whilst the alcohols possess greater 
values, and the ethers have identical values. 

(4) The law is approximate only, even for n- 
paraffins. 

A. H. Nissan. 

Dept, of Oil Engineering and Refining, 

The University, Birmingham, 15. 

June 27. 

*- 

1 Hatschek, E., “The Viscosity of Liquids”, 108 (1928) 
s Nissan, A. H , and Clark, L. V. W., Nature, 143, 722 (1939), 


Points from Foregoing Letters 


D. Y. Solandt and C. H. Best, from experiments 
made with rats, conclude that deficient vagus function 
may be associated with a diet poor in choline and 
that this may, in part at least, be rectified by injected 
choline. Thus, it is suggested that choline deficiency 
may result in deficient formation of acetylcholine at 
the nerve endings. 

A. S. McFarlane and M. G. Macfarlane report the 
presence in vaccinia virus of two types of lipoid, and 
of nucleic acid. The behaviour of the virus to mech¬ 
anical treatment, to lipoid solvents, and to the action 
of sodium carbonate suggests that forces are present 
which are able to preserve the form of the particles 
in the absence of any demonstrable cell mem¬ 
brane. 

F. Ir. Hopwood, M. H. Salaman and A. S. Mc- 
Farlane find that dried vacemial elementary bodies 
which have been extracted with benzene may be 
completely redispersed by means of ultrasonic 
vibrations. The virus particles so obtained have lost 
none of their original infect ivity. 

L. Halberstaedter finds that the hamster reacts to 
the subcutaneous injection of benzpyrene by tumour 
formation like the rat and mouse. Apart from a 
shorter incubation period, there are no peculiar 
features in the formation of the primary tumours. 
Passaging of a benzpyrene tumour in hamsters resulted 
in a remarkably high percentage of animals develop¬ 
ing metastaaes, which were always localized in the 
lymph glands. This property is regarded as a 
peculiarity of this strain. 

Unfertilized eggs of a sea-urchin have been insem¬ 
inated immediately after irradiation with alpha-rays 
from radium C' by M. Miwa, H. Yamashita and 351. 
Mori. They find that the start of cleavage is delayed 
icteome egga, and with increasing doeee of irradiation 

} Seorae eggs altogeths^aml disrnte- 
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starch, both in the starch grain in vitro and in the 
living plant, is confirmed by a similar action on 
films of boiled starch, thus showing the effect to be a 
physico-chemical one. That the result is mainly due 
to the infra-red portion of the spectrum is demon¬ 
strated by the use of heated platinum gauze as a 
source. 

H. L. East lick reports that reciprocal transplants of 
limb primordia have been made between 2£ and 3J 
day duck and chicken, turkey and chicken, guinea 
and chicken, and turkey and guinea embryos. The 
transplants grew attached to the body wall or to the 
coelom of the hosts and the limbs thus obtained 
are normal in appearance. The flank grafts seem to 
be innervated. Several chicks bearing duck and 
guinea limbs have hatched and in at least one instance 
the additional leg is increasing in size. 

R. W. Wood states that the scintillations given out 
by the ‘lantern’ of a fire-fly bitten by a spider when 
observed under low magnification have a similar 
appearance to a zinc sulphide screen under alpha- 
particle bombardment. Study of the origins of 
scintillations in relation to the position of the bite 
might give information about the nervous system of 
the fly. 

F. Lipmann puts forward a scheme for the de¬ 
hydrogenation of pyruvic acid by Bacterium Delbrudkii 
which involves the formation of acetylphosphate aa_ 
an intermediate stage. 

The absorption curve in the region 30 p for tetra- 
ehlorethylene dissolved in paraffin is submitted by 
J. Duchesne and M. Parodi. The frequencies of the 
two absorption bands observed are in agreement with 
the predictions of a theoretical discussion of the 
vibration spectrum of this substance. 

S. K. Jfukerji and L. Singh have investigated the 
Raman spectrum of solid p-drphenylbenzene, and 
deduce that the molecule is planar. 

Duns tan's law for the relationship of viscosity 
with the molecular weight of members of an homo¬ 
logous series is derived by applying Trouton’s rule 
to the Clausius-Clapyron and Andrade equations. 
The limitations of the law become apparent from 
this derivation and it is shown by A. H. Nissan that 
the equation log tj = K'Tb + K* is the fundamental 
one giving rise to Drmstan’s log 7) — aM -f b only 
in certain eases. 
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New South African Stone Age Cultures 

Db. E. G. N. van Hoepen in his presidential 
address to Section E of the South African Association 
for the Advancement of Science on July 5, 1938 
(Argeologiese Kavorsing Nas. Mus. ; 9, 10, 1939), in 
discussing certain aspects of South African archaeology, 
adduced argument for the conclusion that there had 
bfeen in the Stone Age in South Africa, as in Europe, 
two civilizations, existing side by side simultaneously, 
of which one was characterized by implements made 
on cores (‘Fauresmith’, Vaal, Stellenbosch), and one 
by implements made of flakes (Koning, including 
three industries, Wilton, Smithfield, Koning; Mossel 
Bay; and Pniel). Further research and explora¬ 
tion have since brought to light new cultures, 
confirming and extending the application of this 
view. A number of cleavers from Wellington made 
from river boulders, one side showing the original 
surface, are of more primitive form Sian the Vaal 
cleavers, and though Pniel in shape and technique, 
represent an earlier flake industry, which it is pro¬ 
posed to call the Wellington industry, to distinguish 
it from the Pniel industry, in conjunction with which 
it constitutes the Pniel culture. It is contemporary' 
with Stellenbosch. A second new culture comes 
from the Brakfontein farm, and is a congeries of 
flakes and implements which cannot be placed in 
any of the known industries. The flakes are large, a 
breadth of twelve inches being not uncommon. More 
.often the implements are broader than they are long. 
Flakes have been made into implements by secondary' 
trimming of the edge opposite the bulb of percussion. 
They resemble flaying knives from the Koning 
industry, but are larger and cruder. Probably 
Koning is derived from them. Two other localities 
are known but not yet worked. The Brakfontein 
culture, as it is proposed to call it, may have been 
contemporary with earlier Mossel Bay, to which 
belong a number of long flakes recently found at 
Swartfontein with 175 hand-axes of the Vaal and 
Stellenbosch cultures. The Swartfontein flakes are 
distinct from the Mazelspoort, and it is proposed to 
differentiate the two as the Swartfontein and Mazels¬ 
poort industries, constituting together the Mossel 
Bay culture. 

Chromosomes of the Pig 

F. A. E. Crew and P. C. Koller (Proc. Roy. Soc . 
Edin., 59, 163-175 ; 1939) show that the chromo¬ 
some complement of the pig is 2n = 38, with a range 
in chromosome size of 7*5 g~l*5 g. There is little, 
if any, teraiinalization between mid-diplotene and 
metaphase, and the ohiasma frequency in some 
chromosomes appears to be proportional to the 
length of the chromosome. The five larger bivalents 
-•exhibit localization of chiasmata; consequently, 
recombination of genes on these chromosomes is 
expected to be peculiar and limited. The F, with 
a sub-terminal centromere, pairs with one arm of 
the medianl y attached AC, while the other arm of 
the X chromosome appears to be the differential 
> segment. Pre-reduction is obligatory in the XY 
bivalent. Evidence of at least one inversion is 
given. 


Chromosome Rearrangements in Drosophila 

B. P. Kaufmann ( J. Hered 30, 171—190 ; 1939) 
irradiated Drosophila males and studied the salivary 
gland chromosomes of the progeny. Deficiencies, 
duplications, translocations, transpositions (intra- 
chromosomal translocations) and multiple exchanges 
involving up to eight breaks were found- The author 
points out that chromatid and chromosome breaks 
caused by X-rays do not provide unequivocal evidence 
for the time of chromosome splitting. 

Temperature Rhythm in an Ant-hill 

The temperature changes within the mound of a 
widely distributed species of Japanese ant, Formica 
truncorum, truncorum var. yeseensis, have been in¬ 
vestigated by Mutsuo Kat6 (Sci. Rep . TShohu Imp. 
Univ.y 4 Ser., 14, 53 ; 1939). The diurnal temperature 
rhythm in the interior of the mound was remarkably 
different from that of the air temperature, for at 
a depth of 20 cm. or more below the surface it was 
almost constant, ranging only from 26»1° to 28*8° C, 
Even at a depth of 10 cm. the temperature was fairly 
constant (24-6°-30-9° C.), but at lesser depths the 
influence of the rhythm of solar radiant energy 
became more and more apparent as the surface was 
approached. The mounds are composed of masses 
of withered grass, bits of leaf-stalks and twigs loosely 
piled on bases of living trees or stumps ; they are 
thus partially insulated by the content of air inter¬ 
laced in the material of the mound. Nevertheless 
artificial mounds showed, at corresponding depths, 
greater temperature fluctuations than the ant-hills, 
and this was due to temperature regulation within 
the latter. The main source of heat is undoubtedly 
the sun, and although during periods of activity the 
ants may add a little to the sum total, further regula¬ 
tion of the internal temperature is brought about 
by the opening and closing of the entrances to the 
mound. When the day is declining many ants carry 
material which is used in blocking the passages made 
for exit during the day-time, and thus the loss of heat 
which would take place during the night is reduced. 

Market Economics of the Apple 

An interesting study of the complex relations 
between quality and price of McIntosh apples sold 
in the New York City markets has been made by 
John R. Raeburn ( Cornell Univ. Agr. Exp. Sta. 
Mem . No. 220. Ithaca, UJ3.A., March 1939). The 
average diameter, the amount of red-coloured skin, 
the practice of ‘facing* or having the top layer of 
apples superior to the general sample, and serious 
and not-serious defects produced by insect attack, 
by fungal parasites or by bruising, all affect the 
price received. Their effects are interrelated, and a 
method of surface correlation involving the presenta¬ 
tion of data in three dimensions has been used to 
reveal the joint effects of two variables upon the 
dependent variable, price. One important result of 
the study concerns the economic effects of high- 
quality grading. Separation of the highest quality 
fruit does not produce the greatest financial return ; 
the utilitarian needs of the ultimate consumer pro¬ 
vide a surer basis for grading. Prices recorded in the 
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present investigation indicate the gastronomic, rather 
than the aesthetic. \ alue of the fruit. Serious and not- 
senous defects affect prices jointly, for the influence of 
one type depends upon the proportion of the other. 
This finding vindicates the numerous recent studies of 
pests or parasites which have little effect upon their 
hosts. They predispose the market a gai nst even slight 
occurrences of more serious defects. The paper under 
review gives many other detailed correlations, several 
of which are crystallized into definite recommenda¬ 
tions for the farmer or the market organizer. 

Observation of Growing Roots 

Observation trenches for the examination of roots 
in the field are described by W. S. Rogers {J . Pom,, 
17, 99; 1939) in an account of four years 1 work on 
the growth of apple roots at East Mailing. The 
trenches, which were 4 ft. 6 in. deep and 2 ft. 6 m. 
from the tree trunks, were provided with plate-glass 
windows held against the soil profile. They were 
enclosed to form wooden eabms and protected from 
light. 14 year-old Lane‘s Prince Albert apple trees 
were observed over four years and the time and rate 
of root growth, suberization and formation of laterals 
recorded. During active growth, the rate of root 
elongation approximated 3 mm. per day, while suber¬ 
ization occurred when the roots were a week to a 
month old, Small roots died and disappeared after 
suberization. Larger ones persisted, often with rapid 
secondary thickening, and produced laterals. Root 
growth was closely correlated with soil temperature, 
very little growth occurring in winter at soil tem¬ 
peratures from 35° F. to 45° F. Active growth began at 
about 45 c F. and increased up to 69° F. (at 8 in. deep). It 
began before the leaves unfolded, and continued after 
shoot growth ceased. A fall in soil moisture checked 
root growth though the moisture content was still 
well above the wilting range. In spring, most root 
growth occurred in the warmer surface layers of soil 
and in winter in the lower layers. The greatest con¬ 
centration of roots occurred at a depth between 5 and 
30 inches. A comparison of trees on stocks I, IX and 
Xvi showed that the amounts of root corresponded 
with the relative vigour of the stocks, but the mean 
growth-rate per root was similar for all stocks. It 
appeared that physiological differences between the 
rootstocks were relatively small. 


Apparent Shape of Protein Molecules 


i 

i 


It has been recognized for some time that protein 
molecules are probably not spherical and the term 
diwymmefciy constant was introduced by Svedberg 
for the ratio flf t , where f and f Q are the measured 
molar frictional coefficient (derived from sedimenta¬ 
tion and diffusion e x per i m ents) and the theoretical 
value for a spherical molecule of the same molecular 
Dwight* respectively. H. Neurath, (J. Amor. Chem . 
BlC+t St* 1841) has applied Perrin’s diffusion equa- 
to the pw K te, this equation involving the 
& abl m axes of a prolate ellipsoid of revolu- 
Vdsau ha am suhieot to large limits of error 
• that* with a few exceptions, protein 
and most exhibit high 
Protein* which belong to 
$ regards their molecular weight 
w» jyoup if arranged 
’Thus, 

ttd in* with 


of the dimensions of proteins with those of their - 
respective dissociation and aggregation products 
indicates that cleavage occurs only in directions > 
parallel to either the major or minor molecular axis. 

Diffusion Velocity and Molecular Weight 

Considerable interest has recently been shown 
in the use of diffusion velocity in determining mole¬ 
cular weights, calculations having usually been 
made by the Stokes-Einstein diffusion equation: 
D — (RTJN) . l/(6u/jr). L. Fried m an and P. G. 
Carpenter (J . Amer . Chem, Soc 61, 1745 ; 1939) 
point out that the diffusion coefficient to be used 
in this equation should be that at infinite dilution, 1 
and by plotting diffusion coefficients against the 
square root of the concentration and extrapolating 
the straight line to zero concentration for some sugars 
and salicin, they find reasonable values of the mole¬ 
cular weights. An experimental study of the diffusion 
velocity of glucose by this method gave the correct 
molecular weight. It is pointed out that the relation¬ 
ship holds for a substance of molecular weight as 
low as 180, whereas most investigators have felt 
that the Stokes-Einstein relation could not be applied 
to substances of such low molecular weight. 

Detection of Carbon Disulphide Vapour 

Leaflet No. 6 of the series by the Department 
of Scientific and Industrial Research on methods for 
the detection of toxie gases in industry deals with 
carbon disulphide vapour (H.M. Stationery Office. 
3d. net). It is stated that the permissible concentra¬ 
tion of carbon disulphide vapour in the atmosphere 
of work-rooms should be kept well below one part in 
30,000 of air and preferably below one part in 100,000. 
The method of detection of the vapour depends on„ 
its interaction with diphenylamine and copper 
acetate to produce a coloured compound, copper 
diethyldithiocarbamate, and full instructions for 
carrying out the tests are contained in the leaflet, 
which is bound in strong paper covers. 

Impurities in Brass 

For the last seven or eight years, on the recom¬ 
mendation of the American Society for Testing 
Materials, the Non-Ferrous Ingot Metal Institute has 
supported a research on the effects of impurities and 
heat treatment on the physical properties of brass 
which has been carried out by H. B. Gardner dtad 
C. M. Saeger at the National Bureau of Standards^ 
Two papers on the effects of pouring temperature 
and of sulphur and iron impurities have already been 
publis h ed, and in the June issue of the Journal of , 
Research of the Bureau a third on the effects of 
aluminium and of antimony appears. Cast red brass 
of composition 85 per cent copper, 6 per cent each 
tin, zinc and lead was remelted and up to 0*10 per 
cent aluminium or 0*23 per cent antimony added 
and specimen bars cast at temperatures from 1230° 
to 1066° C. in chilled or unchilled or sand moulds. 
The running properties were observed and tests of 
density, hardness, tensile strength, porosity under 
hydraulic pressure and electrical conductivity were^ 
made, ^ Pouring temperature had little effect, but 
aluminium, while improving the r unning properties, 
lowered the ductility, hardness, tensile strength and 
electrical conductivity and raised the porosity of the 
boass. Antimony increased slightly the running and 
decreased slightly the conductivity, but its other 
effects were insignificant. 
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THE DUNDEE MEETING OF THE BRITISH 

ASSOCIATION 

GENERAL Arrangements The familiar programme and daily time-table will 


P REPARATIONS for the Dundee Meeting of the 
British Association, which will open on August 30, 
are in their final stage. There are indications that 
fear for the international situation is keeping a few 
visiting members away, but powerful efforts are being 
made in Dundee to secure the support of a strong 
body of local members such as is always anticipated 
at a Scottish meeting. 

The main outlines of the programme have been 
announced long ago, and the activities of the sections 
are given under their own headings, but there are 
certain new features to be mentioned here. The 
evening lecture on “Science and Social Pioneering’ 1 , 
which Dr. Isaiah Bowman, president of Johns Hop kins 
University, will deliver, will be the first of a new 
series furnishing outward evidence of the intimate 
relations between the British and American Associa¬ 
tions, which were so happily strengthened during the 
meeting at Cambridge last year. This series will be 
known as the British and American Association 
Lectures, a title which, if something cumbrous, has 
at least the merit of self-explanation. A British 
lecturer will be heard at an American Association 
meeting next year, and so thereafter, in alternate 
years at future meetings of the two Associations, 
this invaluable contact is intended to be main¬ 
tained. 

The new Division for the Social and International 
' Relations of Science, created by the General Com¬ 
mittee of the Association last year, seems already 
to have established itself firmly. In case it should be 
feared that its potential field is beyond the scope of 
the Association’s work, it may be said at once that 
there is no evidence of this : the outlook of the 
Association (taken as a whole) is wide, and its 
mechanism elastic, and the new Division is in direct 
line of descent from the intentions of those who 
founded the Association more than a century ago. 
It will be evident from the transactions of the Division 
at Dundee that through it the Association is estab¬ 
lishing contacts with other organizations which 
otherwise might have been neglected. The Division 
will hold three sessions, at which there are to be 
discussed an interim report on an inquiry into the 
organization of research in Britain, in which the 
Division is associated with PEP (Political and 
Economic Planning); population problems ; inter¬ 
national intellectual co-operation, introduced by 
Prof. Gilbert Murray ; and nutrition, introduced by 
Sir John Orr. The Division has also arranged the 
Sunday evening lecture requested by the local 
executive in Dundee, which will be given by Sir 
Richard Gregory as chairman, on “Contacts of 
Religion and Science” ; the public as well as mem* 
*bers of the Association being admitted. 

A third unusual feature in the programme of the 
meeting, though not without precedent, is found in 
the two special sessions dealing with jute, the material 
(it need scarcely be said) of one of Dundee’s staple 
industries. Every scientific aspect of this material 
and the industry associated with it will be dealt with 
by experts, and the Textile Institute will collaborate 
in publishing the results. 


appear m a new guise. Its pages are increased to 
correspond in width (though not in depth) with those 
of the forthcoming quarterly form in which the annual 
report will be published in future. Moreover, the 
Journal of sectional transactions, containing abstracts 
of papers, will appear within the same covers and 
not as a separate publication, an arrangement, 
carried out not without heart-searching on the part 
of the administration, which should make for the 
general convenience. The new quarterly, of wliich 
the first number will appear at the end of October, 
will bear the title of The Advancement of Science, a 
name liitherto attached to the collection of presidential 
addresses which has appeared for some years at the 
time of the meeting. This collection will now be 
discontinued, but in its place separates of the various 
addresses will be on sale at the meeting. 

Entertainments detailed in the programme, while 
nowise overwhelming it, fully exemplify Scottish 
hospitality, notably the generous number of garden 
parties to be given by private hosts. The Corporation 
and the University College both entertain, as is 
customary, as also do the Dundee Harbour Trustees 
with a river trip. The Eastern Club, the University 
College Students’ Union, the Dundee Rotary Club, 
the Dundee Medical Club and the Forfarshire Medical 
Association, the Overseas League, and, it scarcely 
need be added, several famous golf clubs, including 
the Royal and Ancient of St. Andrews, all offer 
hospitality in various forms. Finally, masonic mem¬ 
bers of the Association will find very special interest 
in a meeting arranged for them by the Dundee 
St. Mary Lodge, to exemplify a working of the 
Scottish Constitution. 

The reports of the Council, the Down House 
Committee, and the Division for the Social and 
International Relations of Science, which will be 
presented to the General Committee, cover a range 
of incidental interests from the safeguarding of native 
tribes in Australia to that of the green belt around 
London, and from the possibility of a future annual 
meeting in Brighton to that of scientific delegations 
to the West Indies and Southern Rhodesia. It is no 
matter for wonder that the general treasurer in a 
recent appeal, and again in his forthcoming report, 
has asked for extended support for the Association 
by way of membership “from all those who appreciate 
the benefits that science confers and wish to aid the 
Association in discharging itB function of the advance¬ 
ment of science”. 

Sectional Programmes 

Section A (Mathematical and Physical 
Sciences) 

S ECTION A (Mathematical and Physical Sciences) 
has for many years had two sub-sections, one 
for mathematics and the other for cosmic physios, 
and each of them this year has some interesting 
discussions to offer. On the Saturday, there will be 
a discussion on “The Teaching of Mechanics”, opened 
by Prof. E. A- Milne and continued by speakers 
representing Scottish and English schools and 
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universities. Although the meeting is not a joint one, 
it is hoped that the ehoice of day will permit some 
members of Section L to attend and to take part in 
the open discussion. In cosmic physics, a discussion 
on solar-terrestrial relationships, to be opened by 
Prof. E. V. Appleton, promises much of interest, as 
also does one on the surface temperatures of stars. 

It is not to be thought that the only matters of 
interest are those pertaining to the special interests 
of the subsections (though these are not so specialized 
as to be unintelligible to the ordinary member), for 
the main section shows a judicious blend of ‘new’ 
and ‘classical 1 (or ‘applied 1 ) physics, which should 
interest many. Starting on Thursday with electron 
optics and the presidential address by Mr. R. S. 
Whipple on “Instruments in Science and Industry 11 , 
the former of which is ‘electronic physics* but of 
wide everyday application, the section proceeds on 
Friday to artificial radioactivity, and on Monday to 
the theoretical but applied subject of “High-Speed 
Flight 11 , and thence on Tuesday to high temperature 
physics, the programme of which is largely 
devoted to papers from the National Physical 
Laboratory and from laboratories of the steel-making 
industry. In the course of this session, a coloured 
film will be shown to illustrate some of the physical 
problems of modem steel making. 


Section B (Chemistry) 


T HE proceedings of Section B will begin with the 
presidential address by Prof. E. K. Bideal on 
“Film Reactions as a New Approach to Biology”, 
and the rest of the day will be devoted to a joint 
discussion with Section I on “Tissue Respiration”, 
to be opened by Prof. R. A. Peters. Dr. Malcolm 
Dixon will deal with catalysis in tissue respiration 
(eatatorulin) and Dr. H. Theorell (Stockholm) with 
the fiavoproteins. After an account of cytochrome 
and similar compounds by Prof. D. Beilin, Dr. F. 
Dickens will consider the interpretation of inter¬ 
mediary metabolism from measurement of tissue 
respiration, and Dr. J. H. Quastel that of narcosis. 
Dr. S. Ochoa will deal with carbon dioxide evolution 
and cocarboxylase. Prof. H. S. Baper will discuss 
the control of tissue respiration, and other aspects 
of the subject will be presented in discussion by Dr, 
D. E. Green, Sir F. Gowland Hopkins, Dr. H. A. 
Krebs, Dr. T. Mann and Dr. E. P. Poult on. 


A discussion on “Light Alloys” will be opened by 
Dr. C. H. Desoh, who will speak of their growing 
importance and will refer in particular to their 
mec ha nical strength and to their resistance to cor¬ 
rosion. Dr. A. G. C. Gwyer will discuss the constitu¬ 
tion of aluminium alloys and Mr. W. C. Devereux 
will describe the controls of production of light 
aBoya, including spectrographic analysis and the 
K-ray control of t bear thermal and mechanical treat¬ 
ment, Their industrial uses will bo dealt with by 
Vv*. Au von Zeerfedeer, An exhibition illustrating 
IJjpriijBeg of light me tal s and alloys, with a research 
vriljt be open throughout the meeting. 

t of new technique. Not only does 
^ tq» solve specific problems un- 
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atoms 1 ) will be dealt with by Prof. S. Sugden and Prof. 
W. F. K. Wynne-Jones respectively. Dr. M. Ritchie 
will discuss reactions of free atoms; Prof. T. Alty 
accommodation coefficients, and Dr. H. W. Melville 
will describe recent technique in photochemistry. 

At the last Dundee meeting of the British Associa¬ 
tion in 1912 Prof. A. McKenzie opened a discussion 
on the migration of groups and dealt especially with 
the Walden rearrangement. During the quarter of a 
century which has elapsed, the Dundee school under 
his leadership has greatly advanced our knowledge 
in this field. On the present occasion. Prof. McKenzie 
and Dr. R. Roger will open a discussion on intra¬ 
molecular change involving the migration of groups 
and will give an account of their work on deamination 
and dehydration involving semi-pinacolinic rearrange¬ 
ments in which optically active alcohols and glycols 
have been used. Contributions will also be made by 
Prof. M. Tiffeneau (Pans), Dr. S. F. Birch, who will 
deal with the catalytic isomerization of paraffins, 
Dr. A. K. Mills and Dr. T. S. Stevens. 

A special feature of the meeting will be a two-day 
discussion on jute, the principal industry of Dundee, 
including chemical and physical as well as economic 
aspects of the subject. Iu this connexion a compre¬ 
hensive exhibition will be open throughout the meet¬ 
ing. Two popular lectures will be given. Dr. D. A. 
Spencer wifi deal with colour photography and Dr. 
H. W. Melville will give an experimental lecture on 
the methods of producing light. 

By kind invitation of the University Court, a visit 
will be made to the University of St. Andrews, and 
visits to jute-spinning mills and Messrs. MoncriefPs 
glass works at Perth are being arranged. The usual 
sectional d inn er will be held. The following chemists 
have accepted the CotmeiTs invitation to attend as 
foreign guests of the Association: Dr. H. Theorell' 
(Stockholm), Prof. Marc Tiffeneau (Paris) and Prof. 
A. von Zeerleder (Zurich). 

Section C (Geology) 

T HE programme of Section C (Geology) will, for 
the most part, be devoted to Scottish geology. 
Prof. H. H. Bead has taken as the title of his presi¬ 
dential address “Metamorphism and Igneous Action”. 
He has spent much time in the study of thin subject 
in the Highlands and elsewhere, and this s ummar y 
of his views will be awaited with interest. 

Discussions are to be held on the raised beacHes 
of the Forth and Tay and on the boundary between^ 
the Carboniferous and the Old Red Sandstone. These 
are matters of considerable importance to geologists 
working in Scotland, and the contributors are largely 
drawn from the Scottish branch of the Geological 
Survey. 

A number of short individual papers will be pre¬ 
sented. These will include : Prof. Junes on the 
geology of the Dundee district; Dr. J. Pringle on 
the discovery of Cambrian fossils in the Highland 
Border Series, an important advance in the study of 
these rather problematical rocks ; Dr. M. Macgregor 
on the buried c han n e l of the Forth, with Dr. Pringle 
on the Carboniferous rocks of Bridge of Awe and 2 ! 
with Prof, J. Ritchie on remains of reindeer from 
the glacial deposits of Glasgow; Dr. T. S. Westoll 
on the fish fauna of the ‘Caledonian’ Old Bed Sand¬ 
stone ; Prof. W. T. Gordon on a new type of seed 
from the Carboniferous rooks of Tantallon ; Dr. E. 
Dix on the Coal Measures of Warwickshire and 
with Mr* W. D. Ware, on those of Pembrokeshire; 
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Dr. A. Lamont on antidunes in geology ; Mr. E. H. 
Davison on the solubility of rocks and Mr. F. W. 
Anderson on algal limestones in east Fife and on 
ostracod zones in the Wealden and Purbeck Beds. 


Section D (Zoology) 


P ROF. J. RITCHIE’S presidential address to 
Section D is entitled 4 'Perspectives in Evolution”. 
Two discussions have been arranged by the Section. 
The first of these will cover various aspects of 
parthenogenesis. Prof. A. VandeL the distinguished 
French authority on this subject, will open the 
discussion. Prof. Peacock will give a review of recent 
researches in experimental parthenogenesis, and 
Dr. Sanderson and Miss Malcolm (two workers from 
Prof. Peacock’s laboratory) will contribute papers 
on the cytological aspects of parthenogenesis in snails 
and sawflies. 

The second discussion will deal with the biology 
of salmon and trout, and, in the six papers arranged 
under this heading, a r£sum6 of our present know¬ 
ledge of the migratory habits, homing instinct, food 
and sexual phases of these fishes will be given. Mr. 
Menzies, of the Scotch Fishery Board, will open 
the session, and other speakers include Prof. Orton, 
Mr. R. M. Neill and Mr. MacFarlane. Mr. D. F. 
Leney will contribute an account of modern hatchery 
methods for salmon and trout. 

Dr. Fraser Darling will give a semi-popular lecture 
on the grey seal in which will be included a summary 
of his recent researches on the behaviour and habits 
of the colony of seals on North Rona. Prof, Brambell 
and Mr. H. A. Cole will describe a new ciliary organ 
found in enteropneusts which suggests affinities with 
the hypophysis of higher vertebrates and adds further 
evidence for the chordate affinities of the Hemi- 
chorda. Dr. Worthington will outline the develop¬ 
ments in research on fresh waters which have been 
inaugurated at the Freshwater Biological Station at 
Wray Castle. 

There is to be an exhibition of biological films 
produced by the Strand Film Zoological Production, 
Ltd., Gaumont British Instructional Films, Ltd., and 
Associated British Film Distribution, Ltd. Sectional 
excursions have been arranged to Glen. Doll, the 
Field Station of the Department of Natural History 
at University College, Dundee, to the Perth Museum, 
and to the Silver Fox Farm of Mr. J. B. A. Mackenzie 
at *Balbeggie. 


Section E (Geography) 


S ECTION E (Geography) at Dundee will this year 
depart from precedent in that it will not open 
its meetings with the presidential address. Instead 
the first morning will be given to certain urban 
studies of Scotland and to a joint discussion with 
many other sections on the proposed National Atlas. 
This latter proposal came before the Section at 
Cambridge and received general support. Since then 
a representative committee has been at work on 
the scheme, and its report will form the basis of the 
discussion. In the afternoon there will be two papers 
dealing with recent developments in the Ordnance 
Survey. 

On Friday Mr. A. Stevens will deliver his presidential 
address, there will be one paper by Mr. Linton suggest¬ 
ing a new idea in the evolution of some of the Scottish 
rivers, and the local secretary. Dr. J. F. Scott, will 
give a preliminary account of the sectional excursions. 
The excursions begin on Friday afternoon with a 


visit to the city of Dundee and to the Hillbank Linen 
Works. On the following day the Section will make 
a circular tour of the Fife peninsula, and on Sunday 
a visit will be made to part of the Highlands. Another 
excursion, on Tuesday, will give opportunity to c tudy 
the agricultural geography of the Carse of Gowrie. 

On Monday afl papers deal with topics or regions 
which are outside Great Britain. Prof. T. M. Knox 
will raise some important points concerning the future 
of the palm oil industry in West Africa. Dr. N. Fri- 
berg. a foreign guest of the Association, will describe 
highway developments in Sweden. The Spanish zone 
in Morocco, the great basin of North America, and 
current movements of population in Eire are the 
subjects of the remaining paper**. 

On Tuesday, apart from one paper on the geo¬ 
graphy of Cheshire at the time of the Dome-day 
Survey, the general topics are more closely related to 
Dundee or it^ neighbourhood. Thus one paper deals 
with population changes in the Lower Tav valley 
since 1755, and another discusses the geographical 
background of Scottish sea-borne trade in the 
eighteenth century. Dr. Snodgrass, whose studies of 
the agricultural geography of Scotland are well-known, 
will make comparisons of population density and 
agricultural type in Britain and tlie Continent. 

The meetings of the Section will end on Wednesday 
morning with two papers on subjects of physical 
geography, in one of which M[r. W. V. Lewis will 
further develop his views on plucking as a factor in 
glacial valley erosion. 

The programme of the Section covers a wide field, 
and apart from its general interest affords many 
indications of the way in which geography plays a 
part in current problems. It is hoped that this side 
of the Section's activities will make an appeal to 
those members of the Association who will be natur¬ 
ally interested in the new Division for Social and 
International Relations of Science. 


Section F (Economics) 

B Y the nature of its subject, the work of Section F 
(Economics) is essentially concerned with public 
welfare. It is current events which largely decide 
the aspects to he discussed. Last year unemploy¬ 
ment and the trade cycle occupied the first place. 
For the Dundee meeting, a number of the papers 
concern urgent Scottish problems. There are to be 
papers on housing in Scotland, on the finance of 
Scottish Local Government, on the finance of new 
enterprises in Scotland, and on the economy of the 
crofting districts. Lord Douglas Hamilton will open 
a special afternoon session on the problem of the 
distressed areas, and the various measures taken to 
assist them. 

Although the name of Dundee has always been 
associated with the jute industry, it has been the 
home of some financial activities of more than local 
importance. There will be a paper on the Dundee 
Investment Trusts. Three problems of planning* 
will come up for discussion—the localization of 
industry, the economics of urban decentralization, 
and the consequences of the legislation concerning 
the coal-mining industry. In contrast to these 
detailed topics, a whole morning will be given up to 
the discussion of the theory and problems of socialism, 
in its national and international aspects. It is per¬ 
haps a significant sign of the times that the Presidential 
address by Prof. H. O. Meredith will be on Rates and 
Taxes. 
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Section G (Engineering) 

T HE presidential address to the Engineering 
Section will be delivered by Mr. H. E. Wimperis, 
who was for many years director of scientific research 
at the Air Ministry, and has recently been in Australia 
and New Zealand to advise those Governments upon 
the establishment of aeronautical research organiza¬ 
tions. The subject of his address will he the ‘‘Future 
of Flying”. Another item of great aeronautical 
interest will be a paper to be read by Major R. H. 
Mayo describing his composite aircraft which is 
under trial by the Air Ministry and Imperial Air¬ 
ways. The paper will be followed by a discussion 
which will be opened by a representative of Messrs. 
Shorts, who have built the trans-Atlantic flying boats, 
and a representative of Sir Alan Cobham. who has 
developed a system of flight refuelling. 

The Section has during several j ears given careful 
consideration to the training of engineers, particularly 
in university courses. The matter was dealt with 
last year by Prof. R. V. Southwell in his presidential 
address and afterwards a questionnaire was circulated 
to a large number of practising engineers and firms 
who employ university graduates. A very large 
number of answers have been received, and these 
will be shortly reviewed by Prof. Willis Jackson who 
has been mainly responsible for the work. 

An important paper will be read by Prof, R. G. H. 
Clements on the design of roads. There will be a 
number of other papers, and the Section will repeat 
its experiment of last year by including five short 
papers by junior engineers, each of whom will be 
allowed thirty minutes for his paper and the discussion 
which will follow it. 


Section H (Anthropology) 

A CCORDING to custom, the programme has been 
arranged so that the various branches of the 
study of man are fairly represented. The section has 
this year restricted the number of papers to be read, 
in order that there may be adequate time for dis¬ 
cussion. Prof. W. E. Le Gros Clark will give the 
presidential address (Friday) on “The Scope and 
l imi tations of Physical Anthropology'’. The Monday 
morning is devoted to a joint discussion with Section I 
(Physiology) on “Nutrition and Physique”, which 
should appeal to a wide public. In the afternoon of 
the same day important communications will be read 
on ‘‘The Affinities of the South African Pleistocene 
Anthropoids” (Dr. R, Broom) and on “Recent Dis¬ 
coveries bearing on Human History in South Africa” 
(Prof. Raymond Dart). Dr. Broom has sent a col¬ 
lection of casts which will be exhibited at the meet¬ 
ings. Two papers of philosophical interest will occupy 
the latter part of the afternoon : “The Evolution of 
the H u man Brain” (Dr, S. Zuckerman) and “Mental 
Bwofation of the Primates” (Dr* R. H. Thouless). 

Jn the periods given to archaeology there will be 
<** a recent discovery of cult objects at 
(Sir, A. Ji, Armstrong), an Irish hiU- 
f £ho Mogaftthk* Period (Dr* 33. 32. Evans), the 
“ of beakers in Spain (Dr. Bosch 

between the Lake District and 
> Age (Slw Q.Fett), and on the 
* Low and 

freference to 
rf* erf 




Work of the Royal Commission on Ancient Monu¬ 
ments (Scotland)'’ (Mr. Angus Graham), 

General ethnology is represented by communica¬ 
tions dealing with a wooden tea-pot from Tibet (Mr. 
R. Kerr), racial crossing and cultural efflorescence 
(Prof. J. Murphy), the crane dance (Prof. P. E. New¬ 
berry). sign language and the education of deaf 
mutes (Sir Richard Paget), spiritual journeys of 
the seer (Mrs. N. K. Chadwick), change of personal 
name among the Biblical Hebrews (Prof. A. M. 
Honeyman), primitive cults in the religion of the 
Old Testament (Prof. E. O. James), the wares of a 
Moroccan native doctor (Mr. W. Fogg). A joint 
discussion with Section L (Education) on anthropo— 
logy in education has also been arranged. 

In the section dealing with the ethnology of the 
British Isles there are papers on ballads and tunes 
which travel (Prof. W. J. Entwhistle), the folklore 
of death cairns (Miss Maire McNeill), the folklore 
associated with fishing in the north-east of Scotland 
(Mrs. M. McCleod Banks), the human interest of a 
highland folk-collection (Miss I. F. Grant), and with 
a survey of some Scottish folklore and its origins 
(Rev. Canon J. A. McCulloch). Mrs. Catriona 
MacKintosh will discuss Hebndean folk-songs, and 
will sing some of the songs to the accompaniment of 
the old harp. 


Section I (Physiology) 


A LTHOUGH the Physiological and Biochemical 
Societies each meets nine times every year, 
yet Section I (Physiology) of the British Association 
offers certain facilities to physiologists and to bio¬ 
chemists rarely provided by their own societies. 
These facilities are prearranged discussions on 
various topics, contact and joint discussion with 
members of other sections and the opportunity to 
give publicity to authoritative views on scientific 
matters of public interest. This is well exemplified 
by the programme of Section I for the Dundee meet¬ 
ing. 

On the Thursday morning, Sections B and I will 
both hear Prof. E. K. Rideal give his presi iential 
address to Section B on the importance of surface 
film phenomena in biology. Thereafter, there will 
be a joint discussion with Section B for the rest of 
the day on “Tissue Respiration”. The subject will 
be introduced by Prof. R. A. Peters, who convened 
the discussion. Nine papers will be given. A feature 
will be the allocation of time for informal discussion, 
of the subject by recognized authorities who have 
promised to attend. 

On Friday morning. Section I will discuss “The 
Problem of Pain”. Very appropriately they will 
visit St. Andrews for this purpose, where the memory 
of Sir James Mackenzie, in his day the outstanding 
authority on the subject, is still fresh in the min ds 
of local workers. In the afternoon there will be visits 
to the Mackenzie Institute for Clinical Research 
and to places of scientific and historical interest in 
the neighbourhood. 

On Monday morning there will be a discussion on, 
“Nutrition and Physique” with Section H (Anthro¬ 
pology). Here it is to be expected that the vexed 
question of “Nature versus Nurture” will receive 
much attention. 

On the Tuesday morning Prof. D. Burns will 
deliver his presidential address to Section I. His 
subject is “The Assessment of Physical Fitness”. 
Ui$ c ommun ication will be followed by a discussion 
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on the same topic which will extend into the after¬ 
noon. 

Both the discussions on the Monday and the Tues¬ 
day deal with matters of great importance at the 
present time. Their scientific interest is equalled 
only by their practical significance for human welfare. 
It is to be hoped that many members of the Associa¬ 
tion, not primarily physiologists, will take the 
opportunity to be present at these two discussions. 

Section J (Psychology) 

HE presidential address by Mr. R. J. Bartlett 
is on measurement in psychology. 

Two discussions have been arranged. One is on 
training the mind. Starting with the old problem 
of formal training, possible ways of giving a broad 
and general discipline will be debated. The other dis¬ 
cussion has to do with the use of films in propaganda, 
entertainment films and public taste, their influence 
on the child, and so on. 

The remaining papers cover most of the fields of 
psychology. Of broad interest are papers on methodo¬ 
logy in psychological medicine, the ego in his world, 
the primitive nature of poetic genius, and the 
psychology of frustration. Industrial problems dealt 
with are the selection of skilled engineering workers, 
the sorting process in laundries, the analysis of skill 
by motion study, and the everyday work of a voca¬ 
tional adviser; while under mental testing and general 
..experimental psychology come papers on the psycho¬ 
logical respectability of physical activity, common 
sense in music testing, the relations between char¬ 
acteristic interests of schoolboys, the predicting of 
psychological aptitude in students, experiments on 
the ultra-perceptive faculty, measures of reliability in 
group intelligence tests and recent experiments in 
racial psychology. 


Section K (Botany) and Department 
K* (Forestry) 

HE president of Section K (Botany), Prof. D. 
Thoday, will deal in his presidential address with 
the ‘‘Interpretation of Plant Structure’'. Captain 
George I, Campbell, the chairman of K*. will speak 
on**‘Forestry in Scotland**. 

The semi-popular lecture, to be given by Sir Frank 
Stoekdale, will deal with “The Application of 
Economic Botany in the Tropics**. Department K* 
has organized a special meeting on the larch, and a 
joint meeting of Section K and Department K* will 
be concerned with local races of trees, seed pro¬ 
venance, and allied topics. The last Tuesday after¬ 
noon of the meeting will be given up to the demon¬ 
stration of exhibits, and the proceedings on that 
afternoon will finish with the showing of a film, 
“Coloured Impressions of Tweeddale and the Borders** 
by Miss I. M. Hayward. 

, In addition to these special items. Section K and 
Department K* will have before them a compre¬ 
hensive programme ranging over many aspects of 
botany and forestry, including a number of com¬ 
munications from Scottish workers. The serious 
labours of the meeting rooms will be varied by 
excursions to places of interest to botanists and 
foresters, the chief excursions taking place during 
the week-end. 


Section L (Educational Science) 

F OLLOWING customary practice in recent \ears 
the papers to be read before Section L (Educa¬ 
tional Science) are grouped around one main theme 
with two subsidiary themes. The mam subject at 
the Dundee Meet mgs will be '‘Education in and for 
Industry** which will be discussed on the mornings 
of Thursday, Friday and Monday. Papers will also 
be read on Monday on recent educational research in 
Scotland, while on Tuesday there will be a symposium 
on the Spens Report. 

The President of the Section for 1930 is Dr. 
A. P. AI. Fleming, director of research and training 
to Metropolitan Vickers Co., and it is fitting in view 
of the paramount importance that his firm attaches 
to research and training that his presidential address 
on Thursday will be on the subject of education for 
industry. Following the address papers on aspects 
of the same theme will be read by Mr. Lester Smith. 
Dr. Fisher and Air. Mouat Jone«, who will respectively 
analyse the part played by local education authorities, 
public schools and universities in educating tho^e 
who enter industry at various age-ranges and in 
various capacities. On Friday, papers will be read 
on education in industry by Ah'. Longmuir of Ales&rs. 
Alavor and Coulson, and Air. Darbys! tire of the 
L.AI.S., who will describe schemes of training carried 
out by industrial firms. The contribution made by 
technical colleges wall be discussed by Air. C. F. 
Richardson and Principal Small of the Heriot-Watt 
College. Post-advanced courses at the universities 
will be described by Dr. Willis Jackson. 

At Alonday's meetings papers will be read on 
aspects of industrial education by Air. Herbert and 
Dr. Radley who are the chief research officials at the 
L.AI.S. and the G.P.O. respectively. Educational 
research in Scotland will be discussed by Prof. 
McClelland and Air. Hepburn on the same day. Papers 
on the Spens Report will be read on Tuesday morning 
by Aliss L. Grier, Air. Henshall, and Air. J. B. Frizell. 

During the meetings the reports of two research 
committees will be presented (a) on the organization 
of educational research (Friday), (6) on the infor¬ 
mative content of education (Monday). Visits will 
be paid on Alonday to Perth Academy and on 
Tuesday to the Dundee Child Guidance Clinic. 


Section M (Agriculture) 

HE whole of the programme of Section AI 
(Agriculture) has been designed to be of imme¬ 
diate practical interest to the farmer, and in all of 
the discussions which have been arranged, a balance 
has been kept between recent scientific work and its 
application in practice. Sir Thomas Aliddleton will 
open the proceedings on Thursday with his address 
entitled ‘‘Practice with Science** which will be the 
keynote for all that follows. Other papers on that 
morning are “The Breeding and Feeding of Beef 
Cattle’* by Air. Howie, “Sprouted Fodder in Cattle 
Feeding** by Principal Paterson, and “Pre-digestion 
of Coarse Fodders’* by Air, Godden. 

Friday morning will be devoted to a discussion on 
agricultural education to be opened by Air. Mac¬ 
Gregor, who will give an account of some Fife experi¬ 
ments in agricultural education. Air. Wannop will 
deal with the organization and working of young 
farmers’ clubs, and Prof. Comber will speak on 
advisory work in relation to agricultural education 
and research. 
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A subject of immediate practical application, 
namely, grass conservation, ’will be discussed on 
Monday morning. ThL will be opened by Mr. Martin 
Jones, who will deal with “The Place of Grassland m 
Modem Food Production \ He will be followed by 
Dr, Watson, Mr. Roberts and Prof. Kerr, who will 
speak respectively on the scientific, economic and 
engineering aspects of grass conservation. 

A subject suited to the locality is that of seed 
potato growing. A discussion on this will be opened 


by Mr. Wedderspoon, who will speak as a grower. 
Virus diseases and seed potatoes will be considered 
by Dr. Cockerham, and Dr. McIntosh will deal , 
with the importance of variety in potato produc¬ 
tion. 

An inno\ation this year is the display of a series 
of agricult ur al films by Mr. More and Dr. Gordon of 
the Department of Agriculture of the University of 
Edinburgh. These will be shown on the Monday 
afternoon. 


THE INSTITUTE OF MEDICAL AND VETERINARY 

SCIENCE, ADELAIDE 

Opening of New Laboratories 


By Sir Charles Martin, C.M.G., F.R.S. 


T HE new Institute of Medical and Veterinary 
Science was officially opened on May 24 by Sir 
George Murray, Lieutenant-Governor of South 
Australia and Chancellor of the University of 
Adelaide. It represents in part an extension and 
modification of the pre-existing facilities for the 
study of pathology, bacteriology and biochemistry 
at the Adelaide HospitaL, which is the School of 
Medicine of the L'niversity ; in part, it is a new 


(1) To carry out, with more adequate accommoda¬ 
tion, equipment and staff than heretofore, the routine 
investigations in the subjects mentioned above for 
the Adelaide Hospital, Stock and Brands Depart¬ 
ment, country hospitals and private practitioners. 

(2) To engage in research into the causation, 
diagnosis and cure of disease in man and animals. 

(3) By bringing into a building devoted to these 
purposes the University teaching departments of 
pathology, bacteriology and applied physiology, as 
well as a properly equipped clinical lecture theatre 
previously wanting in Adelaide, to attempt to incul¬ 
cate in the medical students that appreciation of the 
significance of laboratory medicine to which at present 
comparatively little attention is paid, and thus to 
render their later outlook more truly scientific. 

The Institute will work in the closest collaboration 
with the Adelaide Hospital on one band and with 
the University on the other, and adds greatly to 
the amenities of the Adelaide Medical School. 

The Institute is the result of a joint effort on the 
part of the University and members of the staff of 
the Hospital to bring together in closer association 
the Department of Pathology of the University and 
the pathological aerrices of the Hospital. As the 
two institutions adjoin there were no topographical 
ri p eons why this should not bo brought about* The 
Is located in the grounds of the Hospital. 

Skew© Avenue, on the opposite ride of which 
M esaupus. It extends backwards 

gp, which are arranged on 
—*• —* «•»* therefore, suitably placed 
91 S fert yfa * fcmd readfiy aooeesible to 
close to the other scientific 
Sndt be the Univearity 

X, piouafid «o bb 


In 1936 the authorities were fortunate in securing 
Dr. E. Weston Hurst for its first director. Shortly 
afterwards, the University appointed Dr. Hurst to 
a research professorship which whilst it gives him 
the status of a senior officer m the University 
makes no demands upon the director for teaching 
duties. 

Building was not commenced until 1937, so that 
the detail of planning and equipment were able to 
be made under his supervision, and it is clear from 
the description of the arrangement of the Institute 
that they have been admirably conceived and 
carried out. Facilities for research have had due 
consideration. 

The Institute has two stories with a half-basement. 
It contains some twenty laboratories, a library, two 
classrooms, a lecture theatre, a complete operating 
suite for animals, common rooms for staff and 
students, offices for the director, and an abundant 
supply of general service rooms (hot room, cold room, 
photographic suite, etc.), plenty of store rooms and 
a workshop. 

On the first floor is a museum, 80 ft. x 40 ft., to 
house the collection of specimens of morbid anatomy 
hitherto inadequately accommodated at the Uni¬ 
versity. Perhaps the most notable feature of the 
Institute is its fine animal house. This is situated 
100 yards from the main building. Especial care has-* 
evidently been devoted to its construction and equip¬ 
ment for the breeding of experimental animals and 
the convenience and accuracy of experimental work. 
Expense has not been spared for this essential part 
of an institute for research in pathology, and it cost 
one tenth as much as the mam building. 

The toted cost has been £63,000* £16,000 was 

contributed by three notable benefactions, £10,000 
by the commissioners of charitable funds and the 
rest by the Government of South Australia. 

The Institute is governed by a council of six 
representing the Adelaide Hospital, the University 
and the veterinary interests of the State. 

The Adelaide Hospital being a Government institu¬ 
tion, the surrender of a measure of its sovereignty 
and some of its territory required a special Act of 
Parliament. By this Act, the Government undertake^ 
to contribute £10,000 a year towards the maintenance 
of the Institute, the remainder being derived from' 
the University Chest and by the allocation of certain 



No. 3643, August 26, 1939 


NATURE 


393 


trust funds at the disposal of the University. As is 
usual, the provision of a sufficient revenue is left to 
luck. If the amount of research is to be enough to 
justify the accommodation, much more than is at 
present forthcoming will be required to provide modest 
salaries for the upkeep of research workers. There is 
no lack of suitable graduates in Australia who are 
anxious to devote themselves to investigation if they 
can see a reasonable prospect of a living wage. At 
present they come to Great Britain with Rhodes and 
Beit and other research studentships and when 
trained remain, as there are not openings for them in 
their mother country. This drainage is not too good 
for "Australia. 

Both University and Hospital are to be con¬ 
gratulated on having secured convenient modem 
accommodation and equipment for teaching and 
research in pathology and for the better treatment 
of patients and investigation of their diseases. They 
are still more to be congratulated on having sur¬ 
mounted the difficulties always attending combined 


action by the two corporate bodies under separate 
governance. 

Close association of pathology with clinical 
medicine is desirable. A pathological institute can 
function apart from a hospital, but its scope is 
restricted, and researches tend to become remote 
from the immediate problems of human medicine 
and the workers lack the stimulus to effort which is 
afforded by contact with the sick. 

An unusual feature in the new Institute at Adelaide 
is the inclusion of the study of animal pathology as 
one of its main objects. For some years investigations 
of diseases of farm animals have been carried on at 
the pathological laboratory at the Adelaide Hospital, 
the Government providing a veterinary officer and 
technical staff for the purpose. The continuation of 
this association of the study of human and animal 
diseases will be both convenient and advantageous, 
for pathology has no specific boundaries, and have not 
most of the recent discoveries in human pathology been, 
perforce, achieved by experimenting with animals ? 


SYNTHETIC SOUND 


F T Philips Technical Review of June, which is edited 
by the Research Laboratory of Philips Glow Lamp 
Factory, Eindhoven, Holland, there is an interesting 
paper on “Synthetic Sound” by J. F. Sehouten. 
A sound of prescribed character of periodic vibra¬ 
tions, in other words, a sound consisting of harmonic 
components of prescribed amplitude and phase, is 
obtained synthetically. This method permits a 
closer study of a number of problems which are 
connected with the nature of the perception of sound. 
The principle used is to make a beam of light vary 
as a function of the time in the desired wave form. 
The beam is incident on a photo-electric cell and 
actuates a loud-speaker. A paper stencil is made 
and is uniformly illuminated by a point source of 
light from a tungsten arc lamp placed at a consider¬ 
able distance away. Behind the stencil there is a 
rotating aluminium disk in which nine slits have 
been made, each with a width of 1 mm. and at 
distances of 40° from each other. Behind the disk, 
wffich is driven by a motor, is a lens which focuses 
the light source upon the photo-electric cell. The 
only light which can fall upon the photo-electric cell 
is that which has passed through the part of the 
stencil cut away and one of the slits. When the disk 
is turning, the amount of light transmitted at each 
moment is proportional to the height of the part 
cut away at the point behind which there is a slit 
at that moment. 

The centre of the wave form is situated on the 
extension of the axle of the motor. With the arrange¬ 
ment used negative values of the light transmissibility 
cannot be produced, and so a constant quantity equal 
to the largest negative value occurring is added to 
all the ordinates of the wave form to be reproduced. 
The frequency was determined by regulating the 
number of revolutions per minute of the motor. If 
the desired form is given as the sum of a number of 
sine-shaped components, the components can be 
added and the resultant wave form cut out. It is 
easy to cut out the forms separately one above the 
other. 


An attractive property of this apparatus is that it 
makes it possible to study directly the influence 
exerted on sound perception by changes in the wave 
form. For example, when several components have 
been cut out one above the other, any one of these 
components can be made to disappear, simply by 
screening this part of the stencil from the light. 

According to a law of acoustics which was formu¬ 
lated by Ohm, a definite pure tone will be observed 
in a synthetic sound, when a component of the 
frequency in question occurs in the Fourier analysis 
of the wave form. According to a rule enunciated by 
Helmholtz, the sound perception will further depend 
entirely on the relative intensity with which the 
different components occur and will be independent 
of the relative phase of these components. 

The author accounts for these foots in a simple 
way, which seems to be permissible anatomically, 
that there are in the ear a large number of resonators 
tuned for different frequencies. This mechanism 
explains in the first place the fact that the ear 
carries out, as it were, a Fourier analysis of the sound 
while it furthermore makes it possible to suppose 
that the stimuli which are sent from each resonator 
to the brain depend exclusively upon the intensity, 
and not upon the phase of the component in question. 
The author shows how to test this rule by his 
apparatus. 

Four wave forms were built up of very different 
shape but all having the same harmonics from X to 
20. It was found that these four totally different 
wave forms were quite indistinguishable as to their 
sound impression. It is also stated that non-linear 
distortion occurs in the ear. This is manifested by 
the fact that when a pure tone of sufficient intensity 
is heard, higher harmonics are formed in the ear; 
when two tones of different frequency are heard at 
the same time, new tones are formed with frequencies 
which are linear combinations of the two tones heard 
(combination tones). The most obvious combination 
tone is the difference tone and this is the one that 
was first discovered. 
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FORTHCOMING EVENTS 

British Association for the Am ancement of Science 
(Dundee Meeting). 

Wednesday, August 30 

At S.30 p.m.—Sir Albert Seward, F.R.S.: “The Western 
through the Must*. of Ages'* (Presidential Addiess). 

Thursday, August 31 

At 10 a mi, —Prof. E. K. Rideal, F.B.S.: “Film Reactions 
as a Xew Approach to Biologj" (Presidential Address : 
Section B). 

Prof. J. Ritchie : “Perspectives in Evolution” (Presi¬ 
dential Address: Section D). 

H. E. Wimperis : “The Future of Flying" (Presidential 
Address: Section G). 

A. Mackaj, Dr. *W. B. Inglis, A. Cavalcanti, Oliver 
Bell, R. Ford, W. Farr: Session on Films (Section J). 
Dr. A, P. M. Fleming: “Education for Industry' 5 
(Presidential Address : Section L). 

Sir Thomas Middleton : “Practice with Science: the 
Fanner's Position and the Scientific Worker’s Pro¬ 
gramme 15 (Presidential Address : Section M). 

At 10.30 a.m.—Dr. S. E. Wilson, Dr. M. L. Anderson, 
J. A. B. MaMonald, J. M. Murray, F. Story : “Larches” 
(Di il cussion ; Section K* k 

At 11 a.m.—W» 0. Letter Smith, Dr. K. Fisher, B. Mount 
Jones, Dr. J. A. Bowie : “Education as a Preparation 
for Industry 55 (Dracussion: Section L). 

At 11.30 a.m.—R. S. Whipple : “Instruments in Science 
and Industry' 5 (Presidential Address : Section A). 

Prof. R. A. Peters, F.R.S., Dr. M. Dixon, Dr. H. Theorell, 
Dr. D. E. Green, Sir F. Gowland Hopkins: “Tissue 
Respiration” (Discussion : Sections B and I). 

Prof. E. G. R. Taylor: “The Proposed National Atlas 15 
(Joint Discussion : Sections C, D, E, F, H, K, M). 

At 2 p.m.—W. R. Day : “Larches” (Discussion con¬ 
tinued: Section K*). 

At 2.15 p.m.—Prof- D. Keilm, F.R.S.. Dr. F. Dickens, 
Dr. H. A. Krebs, Dr. T. M ann, Dr. J. H. Quastel, Dr. 
S. Ochoa, Prof. H. S. Raper, FJR.S., Dr. E. P. Poulton : 
“Tissue Respiration 1 '’ (Joint Discussion, continued: 
Sections B and I). 

Prof. A. Vandel, Dr. A. P. Sanderson, Miss M. C. 
Malcolm, Prof. A. D. Peacock: “Aspects of Partheno¬ 
genesis” (Discussion: Section D). 

At 2.30 pj».—(a) Dr. J. S. Huxley: Interim report on 
inquiry into organization of research in Britain; 
(b) A. M. Carr-Saunders: “Population Problems” 
(Division for Social and International Relations of 
Science). 


Friday, September 1 

At 10 a.m.—Dr. J. Lawrence, Dr. W. B- Lewis, Dr. L. H. 
Gray and Dr, J. Read: “Artificial Radioactivity and 
its Applications” (Discussion: Section A). 

Dr- B- W. Melville, Pro! S. Sugden, F.R.S., Prof. 
W, P, K. Wynre-Jonee, Dr. M. Ritchie, Prof. T. Alty : 

in Physical Chemistry” (Discussion: 

RrC* Mocfarlane, Dr. K. Carpenter, 
“ J. K. and J. W. Jones, D. F* 

* ' ft\ “flm MMm ftf Btfmon and Trout” (Dis- 

^ ‘ t jMi * "The Scope and 

(Presidential 
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Prof. D. Thoday : Interpretation of Plant Stiuctuie” 
(Presidential Address : Section EL). 

J. B. Longmun, G. L. Darbyshue, F. T. Chapman, 
Principal J. Cameron Small, Prof W. Jackson, C, A. 
Oakley. “Education m Industry” (Discussion: Sec¬ 
tion L). 

G. MacGregor, A. R Wannop and Prof. X. M. Comber : 
“Agricultural Education” (Section M). 

S. G. Barker, W G. Macmillan, H. L. Parsons, D. Carter, 

H. A. Elkin, Col. J. C. Broekbank, H. C. Bryson, D. A. 
Oury : Special Session on Jute. 

At 10.40 a m.—Prof. D. Wateraton, Prof. J. Morley, Prof. 
B. A. McSwmev and Dr. B. M. Unkauf, Prof. J C 
Moir, Prof. E. D. Adrian, F.R.S., T. F. Todd : “Tfe& 
Problem of Pam” (Discussion: Section I). 

At 11 a.m.—A. Stevens : Presidential Address (Section 
E). 

At 11.15 a.m.—Dr. J. B. Simpson, Dr. E. M. Anderson, 
Dr. M. Macgregor, Dr. R. Campbell, C. F. Davidson, 
F. W. Anderson : “The Raised Beaches of the Forth 
and Tay” (Discussion.: Section C). 

At 2.15 p.m.—Exhibition of Biological Films in the 
Cinerama’ Picture House (Section D). 

Conference of Delegates of Corresponding Societies. 
Prof. H. L. Hawkins, F R.S.: President. 

At 5 p.m.—Sir Frank Stockdale : “The Application of 
Economic Botany in the Tropics’ 5 . 

Saturday, September a 

At 10 a.m.-—Prof. E. A. Milne, F.R.S., Dr. G. P. Tarrant, 

K. Snell, Prof. R. Peierls : “The Teaching of Mech¬ 
anics' 5 (Discussion: Section A*). 


APPOINTMENTS VACANT 

Applications are invited for the following appointments on or 
before the dates mentioned: 

Inspector for Livestock Dotes (unestablished)— 1 The Secretary, 
Establishment Branch, Department of Agriculture for Scotland, 29 
St. Andrew Square, Edinburgh 2 (September 2). 

Instructor in Electrical Engineering and an Instructor in 
Mechanical Engineering at the Constantine Technical College, 
Middlesbrough—The Director of Education, Education Office^ 
Woodlands Road, Middlesbrough (September 4). 


Harmondsw orth—The Establishment Officer, Department of Scien¬ 
tific and Industrial Research, 16 Old Queen Street, S W.l (quoting 
J.30/10) (September 5). 

ASSISTANT Drainage Engineers (temporary) in connexion with 
Land Drainage schemes—The Secretary, Ministry of Agriculture and 
Fisheries, 10 Whitehall Place, S.W.l (September 8). 

Scientific Officers (Ref. No, B.3430) in the Air Ministry Scien¬ 
tific Research Pooh and Assistants Grade H (Ref. No. B.3440)—The 
Chief Superintendent, Royal Aircraft Establishment, South Fanp- 
borough, H a n ts (September 8). 

A Research Physicist for the Department of Glass Technology— 
The Registrar, University, Sheffield (September 9) 

A Statistical Officer at the General Register Office—The Regis¬ 
trar-General, Somerset House, W.C.2 (September 25). 

Meteorological Officer Cadets in the Department of Industry 
and Commerce—The Secretary, Civil Service Commission, 45 Upper 
O’Connell Street, Dublin (September 28). 

Professional Officer (Field Husbandry) in the Department of 
Agriculture and Forestry of the Union of South Africa—The Secretary, 
Omoe of the High Commissioner for the Union of South Africa, South 
Africa House, Trafalgar Square, W.C.2 (September 30). 

Lecturer in Agricultural Chemistry in the University of 
Sydney—The Secretary, Universities Bureau of the Butiah Empire, 
88a Gower Street, W.C.l (October 15). 

A COTTON Botanist—T he Secretary. Indian Central Cotton Com- 
mittes, Vulcan House, NIcol Road, Fort, Bombay (October 20). 

CimiAN education Ofsichrs, Grade Hr, In the R.A.F. Educational 
Service-^The Under-Secretary of State, Air Ministry (E.S.I.) (EJ&4.PA ) 
Adastr&l House, Zingsway, W.C 2. 

Assistants (Grade ID) m Research Departments—The Establish¬ 
ment Officer, Department of Scientific and Industrial Research, 10 
Old C^sem Street, S.W.l (quoting A/139) 


AsaaceutY Abvtsobly Officer to the Board of Greenkeeping 
^ t a a i tch Tfra Director, Bk Ives Research Station, Blngley, Yorks. 
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A PALffiOBOTANICAL RETROSPECT 


I T is one of the privileges of the study of science 
to-day that it gives to the student a per¬ 
spective and a sense of proportion that has a 
wonderfully steadying effect in these anxious days, 
and thanks to the happy decision of Sir Albert 
Seward to leave technicalities aside in his presi¬ 
dential address to the British Association, which 
is printed in the Supplement to this issue of 
Nature, his listeners and his readers have had 
their thoughts tuned to a sense of distance and of 
time which permits a saner contemplation of the 
present temporary European turmoil. 

No subject could be more appropriate for con¬ 
templation by a Scottish audience, or indeed by 
any British audience, at this holiday season, than 
a retrospective survey of one of the most popular 
holiday retreats, the Western Isles of Scotland ; 
but the simple language in which problems of the 
widest import and of the most intriguing nature 
are expounded, makes the address at the same 
^rime a fascinating example of the scientific method 
in operation—as Sir Albert expresses it ‘‘of how 
a student asks questions of Nature and does his 
best to interpret the answers”. For a few magic 
minutes it must have been a great joy to his 
listeners to yield themselves completely to the 
direction of so competent and persuasive a guide, 
and with him to take an excursion ‘‘into a world 
that knew not man”, for the Western Isles are 
contemplated when they were part of a great 
continent, the Thulean continent or province, at a 
time some sixty million years ago, and human 
beings have not appeared upon the scene until 
all but one fiftieth of this period has trans¬ 
pired. 

If thus vast tracts of time are passed in review 
and at the same time problems raised which 


demand a mental grasp of distances that cover 
a large part of the northern hemisphere, the 
picture is built up by a creative imagination 
working with the most scrupulous regard for 
detail, and probably no feature of the address 
would more impress the newcomer to such 
problems than the suggestive use that is made 
of careful, detailed observations upon fossil plant 
material, the debris perhaps of a forest floor, pre¬ 
served through the ages by the processes of sedi¬ 
mentation or the fortuitous action of volcanic 
agencies.* The detailed sculpturing of a pollen 
grain needs microscopic examination with careful 
optical control, but through it may be built up a 
‘spectrum' of pollen dispersion in peat or coal 
which is as revealing to the botanist as is the 
spectrum of a star to the astronomer. Careful 
methods of clearing may render details visible in a 
fossil cuticle which permit the recognition of a 
microscopic leaf parasite and thus some suggestion 
as to the moisture of the climate in which this 
leaf-born cuticle had flourished. The student o£ 
the living plant must admit that if he had studied 
details of form and venation of leaves with the 
thoroughness of his palseobotanical colleague, very 
often his claims as to the affinities of living plants 
would he more securely founded. 

Sir Albert's reconstruction of the Thulean forest 
is based in part upon the earlier collections from 
the plant-containing beds of the islands of the 
Inner Hebrides, and particularly the layers near 
the base of the basaltic lavas on Ardtt^n Head, 
near the south-western comer of Mull, hut it is 
based mainly upon recent and as yet unpublished 
data obtained by Sir Albert himself, in association 
with Mr. W. X. Edwards, keeper of geology in the 
British Museum, and Dr, J. B. Simpson of the 
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Geological Survey; they are. then, the result of 
a felicitous partnership of botanists and geolo¬ 
gists and ill umin e the field of study of both 
sciences. 

The conifers of this corner of the globe in these 
far-off days were certainly more varied and diverse 
than the Forestry Commission would venture to 
utilize in trying once more to reclothe their rocky 
f fynlrfi and mist-swept valleys with forest. Sequoia 
sempervirens they might plant, and also Abies, 
but Cryptomeria and Cephalotaxus are surprising 
genera to find in a Hebridean flora : they are con¬ 
fined to-day to the Far East, as is also that other 
remarkable gymnosperm, Qinkgo biloba , the 
maidenhair tree, a doubtful native now of any 
country but still much valued in cultivation in 
China and Japan. 

Indeed one striking result of this survey is the 
remarkable preponderance in the probable generic 
sources of fossil pollen, and in the debris of woody 
gymnosperms and angiosperms, of generic names 
which now are associated with the flora of the Far 
East. Many a keen gardener in Sir Albert’s 
audience—and in a Scottish audience there would 
be many—must have been intrigued to realize that, 
in introducing to the garden such plants as 
Cercidiphyllum for its beautiful autumnal foliage, 
or such a flowering shrub as an Abelia, he was 
re-introducing to a Hebridean environment a genus 
which flourished in the Thulean forest sixty million 
years ago ; the wheel has come fall circle. 

It is evident that the former existence of this 


vast continent, reaching into the Arctic Circle and 
linking North America through Greenland with 
Europe and even the Far East, has considerable 
significance in relation to problems of plant distri¬ 
bution of the present day—a point that is made 
'dear by Sir Albert’s suggestive discussion of 
selected genera of flowering plants. This naturally 
leads to a reference to hypotheses of drifting 
continents, discussed by Prof. W. W. Watts at 
the Norwich meeting of the Association, Sir 
Albert recognizes that geophysical methods of 
jwedsion have as yet failed to furnish evidence 


of any aiidmg of the earth’s crust, but he points 
'’geologists and palaeontologists contribute 
however much they 


be iri opposition to the views of students 
r geophysical problems”. 

captation as the 


terms of evolutionary processes, that the forest has 
already taken on the general aspects of a modern 
sub-tropical forest with seed plants dominant. 

Sir Albert discussed in this connexion the 
fascinating problems raised by Prof. T. M. Harris’s 
observations upon forest beds at Scoresby Sound 
in Eastern Greenland, which suggest that a 
luxuriant and uniform vegetation once occupied 
an area stretching from central Germany to 
southern Sweden and a thousand miles farther" 
north, beyond latitude 70 ° N. In those days 
arctic voyagers, had there been any, might have 
felled tall trees for their masts within the Arctic 
Circle, and the fossil records from both arctic and 
antarctic regions are a constant reminder that the 
problems of climate of past time raise questions of 
far-reaching implication. 

In fact the address showed how the palaeo- 
botanical approach stimulates interest, gives 
significance to the minutest detail and adds depth 
and width to our contemplation of everyday 
phenomena. Inevitably, therefore, the thought 
arises, as it emerged at the end of the address, 
why is this enrichment of everyday experience 
usually denied to us during school years. But a 
plea for the introduction of geology to a curriculum 
which is already so overloaded that even biology 
still often demands a place in vain is scarcely likely 
to receive more than a sympathetic hearing. 

Perhaps the solution is along the lines followed 
now in an increasing number of schools, where up 
to the School Certificate stage the formal divisions 
of science are no longer recognized and general 
science is studied ; when the material for exercises 
in scientific method can thus be selected in accord¬ 
ance with their claim upon experience, the soil will 
certainly win its way into the class-room and thus,# 
for certain schools, where perhaps some member 
of the staff has made contact with geology in 
his years at the university, the rocks and their 
story and that of the agencies at work moulding 
the earth on which we live will be permitted to 
weave their own spells upon the unspoilt imagina¬ 
tions of the coming generation, which may thus 
become alive to the possibilities of interest which 
the subject holds. It will then perhaps add still 
more, for a coming generation, to the foundation 
of a serenity of outlook and saneness of poise, 
conspicuous in this year’s president, which if 
more widely spread among us, would to-day have 
its d efinit e value in preserving the co mmunit y 
from the onslaught of the fi war of nerves’ now so 
budly proclaimed as in full spate. 
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THE FUTURE OF MANKIND 


The Fate of Homo Sapiens 
Aji Unemotional Statement of the Things that are 
Happening to him Now, and of the Imm ediate 
Possibilities Confronting Him. By H. G. Wells. 
Pp. vi+ 330 . (London : Martin Seeker and War¬ 
burg, Ltd., 1939 .) 76 . 6d. net. 

0 one having reached maturity in the reign 
of Queen Victoria and having survived into 
our present epoch can be expected to feel alto¬ 
gether at home. In those days, distant not so 
much in time as in atmosphere, although everyone 
believed in inevitable progress, '‘there was a wide¬ 
spread feeling that nothing more of primary 
importance was ever likely to happen*'. It was 
precisely because of this static condition of things 
that the public so eagerly took to Mr. Wells’s 
futuristic romances. 

But all that has changed ; the dominant question 
is : What is likely to happen ( And the answers 
given to it are disturbing. Mr. Wells’s answer is 
no exception : 

“There is no reason whatever to believe that 
the order of nature has any greater bias in favour 
of man than it had in favour of the ichthyosaur. 
... I perceive that now the universe is bored 
with him, is turning a hard face to him, and I 
see him being carried less and less intelligently 
and more and more rapidly . . . along the 
stream of fate to degradation, suffering and 
death.” 

Mr. Wells does not consider that this fate is as 
yet absolutely inevitable, though to escape it there 
will have to be something in the nature of a whole¬ 
sale conversion of the species to more rational 
* habits of thinking and behaving ; and he does not 
appear to believe that this is very likely to 
happen. 

The gravest menace to humanity at present 
u springs, as everyone recognizes, from war. The 
Marxists regard war as a natural symptom of an 
economic system in decay ; but Mr. Wells repu¬ 
diates Marxism. Bor him, war has been from 
primitive times a natural form of social blood¬ 
letting, caused by a surplus of young men. In 
the pre-Bcientific epoch only relatively puny means 
of destruction were available. But the inventive 
urge of the species has altered the situation for 
the worse. Instead of being “part of the accepted 
human rhythm”, war has become “a galloping 
consumption of the human species”. 

Thus a situation has developed which threatens 
the human race with decline and ultimate ex¬ 
tinction. The question is: Are human powers of self¬ 


adaptation sufficient to enable the species to adjust 
itself to this new situation ' The trouble is that 
speed seems to be called for ; there is no time for 
the older and slower methods of adaptation. Of 
course, ma n 's possession of a unique brain give*? 
him an advantage ; and the readjustment will 
have to be a mental one This mental readjust¬ 
ment, says Mr. Wells, must involve three main 
essentials : (1) the idea and tradition of war must 
be eliminated ; (2) “The vast and violent wastage 
of natural resources in the hunt for private profit, 
that went on in the nineteenth century, must be 
arrested and reversed by the establishment of a 
collective economy for the whole world” : (3) the 
resultant world organization must be “of an active, 
progressive, imaginatively exciting nature' 5 , so 
that the surplus energy of youth may be absorbed 
by it and not allowed to run to destructive waste 
in war. 

These three principles, peace, eollectivisin, and 
incessant new enterprise, are interdependent and 
inseparable. In Mr. Wells's view, the League 
Covenant failed because it completely disregarded 
these principles. It overlooked the problem of the 
restless young men : and it gave no attention to 
“the absolute necessity of reconstructing economic 
life upon a collectivist basis throughout the 
world". 

In order to bring about the mental adjustment 
involving acceptance of his three principles, Mr. 
Wells calls for “such a kultur-kampf as the world 
has never seen before' 1 . Nothing less than the 
entire reconditioning of our mental life is required. 
What our generation needs is the kind of enlighten¬ 
ment that the French encyclopaedists provided in 
the eighteenth century. It was the ideas of 
Diderot and his associates that “materialised in 
the American and French revolutions and in a 
great heartening of the creative spirit of man”. 
Is it possible for this achievement to repeat itself 
on a larger scale to-day ? 

Mr. Wells does not believe that our present 
educational institutions are likely to effect the 
change.’ The common schools '‘are essentially 
conservative institutions, adapting the common 
man to the social order in which he finds himself”, 
and they fail to provide “the scientific vision of 
life in the universe 5 '. Thus the existing educational 
organization “needs to be recast quite as much 
and even more than the political framework 55 . 

It will be plain that what is here advocated is 
nothing less than a complete change of mentality, 
a redirection of public interest. The question is 
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whether a new programme of intellectual educa- ment of educating the instincts instead of suppress¬ 
ion, even of the most enlightened kind, would ing them". Many educationists (who as a class are 

suffice to achieve the change. The real trouble is very much more progressive and alive to realities 

that the educated, even those with an education than Mr. Wells would seem to be aware) are 

in natural science, can be enlightened intellectually, trying to work along these lines, but it is work 

without being in the least enlightened emotionally, that will not bo done in a day. Meanwhile, as Mr. 

*What is needed is a transvaluation of values, and Wells says, the need is urgent, 
this is not to be achieved easily. Mr. Herbert This is a timely and sincere book and written 
Read has suggested that we should * try the experi- without fear of giving offence. J. C. H. 


TRADITIONS AND FUTURE OF BRITISH 


DEMO 

The Anglo-Saxon Tradition 

By George C&tlm. Pp. xii—286. {London ; Kegan 

Paul and Go.. Ltd., 1939.) 10a. 6 d. net 

HE Anglo-Saxon tradition has ‘‘impregnated 
the political institutions of the Anglo-Saxon 
world on both sides of the Atlantic and has pro¬ 
vided patterns to all Europe and to the lands that 
look to Europe 9 *. Prof. Catlin seeks, in this book, 
to re-clarify the political and moral content of 
that tradition and to derive from it guidance as 
to the course which should now be taken by 
the Anglo-Saxon peoples. This tradition is con¬ 
trasted with the conception of man's purpose in 
the world that arises from Fascist and Communist 
ideology. 

Whatever may be the truth for German and 
Russian minds in these concepts, they are not for 
British, The fulfilment of life in the Anglo-Saxon 
meaning is in the preservation of our own cultural 
traditions, while we carry out the changes in 
economic and social organization that are necessary 
ao that this tradition may flower and bear fruit for 
all the citizens instead of, as now, mainly for a 
favoured few. Prof. Catlin urges upon us that if 
we are to serve our mission in the world we must 
develop a new vigour of thought and action inspired 
by h umanis t philosophy. Only by moving forward 
with courage and wisdom in the light of pur own 
twltaul history will we be saved from drifting 
i*fcp err o r s which will make us 
om or other of the totalitarian 



CRACY 

pow er and a peculium to the chrect rule of Geneva 
or a World State which requires such sovereign 
possession to give it dignity 1 They should take 
the first step towards a new federalism in the 
world by establishing now a community of 
interest in all fields with the United States of 
America. 

Perhaps the most sti iking thing about the book 
is that, while it is written by a member of the 
Labour Party, it expresses a view with regard to 
the mode of economic, social and political evolution 
which will be acceptable to all Conservatives of 
progressive mind. The pressure of crises, economic 
and political, in the modern world, is producing 
such new formulations of policy as to make the 
party alignments preposterous There are many 
things which Prof Catlin says that I do not agree 
with. Curiously enough, the main theme of my 
criticism would be that he is too hard upon the 
Soviet Union. I should have interpreted its, 
experiment as having a far greater content of social 
value and of progress than this book gives it 
credit for. On the other hand, I should have been 
less tolerant of the German Nazis than, in some 
passages, he appears to be. There are differences 
of emphasis but they are of a kind which show 
how completely obsolete is the old party 
conflict. 

The main contentions of the book are stimu¬ 
lating ; they form a valuable contribution to a 
current of opinion which has been growing in 
strength in recent times. The issues dealt with 
are of vital importance to ourselves and to the 
world. Those who appreciate that we are not going 
to find our way out of the present impasse without 
stone hard thinking would do well to read this 

* * * f H. Macmidlan. 
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MAGNETISM: OLD PROBLEMS AND NEW METHODS 


(i) Ferromagnetism 

The Development of a General Equation to Mag¬ 
netism. By Dr. J. R. Ashworth. Pp. xiii-b97. 
(London : Taylor and Francis, Ltd., 1938.) Is. 6 d. 
net. 


{ 2 ) Modern Magnetism 

By Prof. L. F. Bates. Pp. ix-}-340. (Cambridge : 
At the University Press, 1939.) 16s. net. 

LTHOUGH the books of Dr. Ashworth and 
Prof. Bates both deal with aspects of mag¬ 
netism, their difference in character and purpose 
is such as to illustrate very forcibly the limitations 
of any formal system of book classification by title 
or subject. 

(1) Dr. Ashworth has performed a useful service 
in collecting together, in abbreviated form, his 
own contributions to magnetism. It is more than 
forty years since he published his first paper on 
the subject, but most of the twenty-two papers 
listed have appeared since 1912. The experimental 
work described includes extensive investigations 
on the temperature and field dependence of the 
magnetization of iron, nickel and cobalt, with 
particular reference to anhysteretic properties, 
studies of the temperature coefficient of magnets, 
and measurements of specific heat. In the attempt 
to develop a general equation covering ferro¬ 
magnetic behaviour, to which much attention is 
devoted, use is made of an equation having formal 
analogies with the van der Waals equation of state 
for fluids. In this ferromagnetic equation of state, 
field and intensity of magnetization correspond to 
pressure and density, and the reciprocal of the 
paramagnetic Curie constant to the gas constant in 
tBe fluid equation. Critical constants are evaluated 
for the different ferromagnetic materials, and 
empirical relations between these constants are 
obtained. 

In seeking to correlate a wide range of facts 
in this particular way. Dr. Ashworth has pursued 
a very independent course. Many of the rela¬ 
tions are striking, but as the task of tracing 
their significance in the light of the interpretation 
of ferromagnetism which is now generally adopted 
is not undertaken, most readers will be left in a 
state of doubt as to what has, in fact, been achieved. 
The answer would appear to be that there is a 
considerable amount of purely empirical correlation 
covering a limited range of ferromagnetic phe¬ 
nomena, which may be useful for empirical pur¬ 
poses, but that, without much further consideration 
and development, the fundamental significance of 
the relations obtained remains obscure. In spite 


of this drawback in the treatment of one of the 
main themes, the book is well worth examination 
by those concerned with magnetism, just because 
of its almost complete independence of approach 
to the problem of ferromagnetism. Moreover, some 
of the experimental investigations are along lines 
which for some time have been rather neglected, 
but are now again becoming of central interest. 

(2) Prof. Bates, who collaborated in some of 
the earliest successful investigations on the gyro- 
magnetic effect, and whose subsequent researches 
have been mainly concerned with magnetism, has 
written a general survey of recent work. He has 
been impressed by the difficulty found by students 
in acquiring a satisfactory knowledge of mag¬ 
netism, and he believes this to be largely due to 
the subject having been treated far too much from 
a strict theoretical point of view. He has, accord¬ 
ingly, given prominence to the description of 
fundamental experiments. The theoretical side is 
not excluded—indeed, the first chapter gives a 
very comprehensive account of the classical and 
quantum theoretical background—but usually 
questions of theoretical interpretation are con¬ 
sidered only briefly in connexion with experi¬ 
mental work to which they are relevant. 

There are good accounts of methods for the 
production and measurement of fields, and for 
examining the magnetic properties of isotropic 
substances and crystals. The details given of the 
more widely applicable methods, and the practical 
comments, will provide a most useful guide to 
those embarking on similar work. Adequate foot¬ 
note references will facilitate the task of finding 
fuller information. There are shorter descriptions 
of more specialized apparatus. 

Some of the most outstanding examples of recent 
experimental technique are admirably presented 
in chapters on atomic and nuclear moments, and 
on the gyromagnetic effect. The last part of the 
book deals mainly with ferromagnetism. Methods 
for the measurement of saturation magnetization 
and the determination of the Curie point are 
described, the general theory is outlined, and there 
are accounts of the magnetic properties of metals 
and alloys. The various magneto-thermal effects 
are fully considered. Finally, a r£sum6 is given of 
work on magnetostriction and the Barkhausen 
effect. 

Inevitably, in a book of this kind, there is some 
overlapping with other books dealing generally 
with magnetism, but the author has chosen his 
main topics so as to include a considerable amount 
of material “which a student cannot readily find 



400 


NATURE 


Sept, 2, 1939, vol. 144 


elsewhere '. Though the book, if considered alone, 
might seem to give a rather ill-balanced survey of 
the field of magnetism, when considered in relation 
to other books, it is just this lack of balance which 
makes it a most useful addition to the literature of 
the subject. The author's own work has been very 
varied and in writing of experimental technique, 
he includes information of a kind which could only 
have been gained from practical experience. The 
book will be particularly valuable to those carrying 
out experimental work on magnetism The clear 
presentation will appeal to the student, and the 
account of much recent work will be appreciated 


by physicists and others who wish to keep up to 
(kite with the subject 

In one of these two books the author, who has 
zealously followed up an individual line of inquiry, 
presents his findings almost unconcerned with their 
relations to the wider scheme. In the other, the 
author surveys a wide range of work "with a keen 
appreciation, and with a sense of the interlocking 
character of scientific investigations The books 
present, on one hand, a particular approach to 
an old problem, and on the other, a broad survey- 
of the new methods for attacking this problem 
and others related to it E. C S 


THE LIVING PLANT 


Botany of the Living Plant 
By Prof. F. O. Bower. Third edition. With the 
Assistance of Prof. J. M. F. Drummond and Dr. 
George Bond. Pp. xii4- 700. (London: Mac¬ 
millan and Co , Ltd., 1939.) 25s. net. 


P ROF. BOWER’S text-book is so well known 
for its many excellent qualities that it needs 
no introduction to British students and teachers. 
It is evident, however, that during the sixteen 
years which have elapsed since the second edition 
was published, many fresh discoveries have been 
made which it is desirable to include in an up-to- 
date text-book. In preparing this new edition 
Prof. Bower has been assisted by Prof. J. M. F. 
Drummond and Dr. G. Bond. 

Ho change has been made in the general arrange¬ 
ment of the book, which was fully described in 
Nature at the time when the first and second 
editions appeared (Nature, 104, 274; 1919: 
112, 51; 1923); but the sections dealing with 
certain aspects of plant physiology, cytology and 
genetics have been largely rewritten or amplified. 
In particular the chapter on the living cell has 
been considerably modified, and there is new 
iutonriarian on the internal regulation of growth 
by plant hormones, and also on the influence of 
the length of day on the flowering of plants. 

Tie awtlana dealing with mycorrhiza and the 
fogtfoe of rntrogen by the bacteria present in the 
nodufee of fegmumous* plants have also been 
modified- Recoct advances in cyto- 
although necessarily in 
) the relationships 
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treatment of the Equisetales, and a new discussion 
of the origin and significance of alternation of 
generations. 

The author has also included a chapter on the 
relation of size and form in plants. In this he cites 
and discusses examples which support his working 
hypothesis that “Elaboration of form as the size 
of the individual increases is a means of main¬ 
taining the surface-volume ratio, which would 
otherwise tend to fall to a point of physiological 
inefficiency”. Prof, Bower admits quite candidly 
that his views on this subject are not yet fully 
proved, but he asks meanwhile that Ms readers 
shall maintain that “wholesome frame of mind 
styled by Huxley as ‘suspended judgment* until 
by extended observation this theory of Size and 
Form shall have been either disproved, or raised 
to a level of reasonable probability, with Galileo’s 
Principle of Similarity as its foundation”. He 
makes the interesting speculation that the primary 
form of a plant may be initiated by a hormone 
“under control of the apical cone”. 

As one would expect, the book is characterized 
by a welcome simplicity of expression throughout, 
and no intelligent student can complain of inability 
to understand its contents. Opinions differ from 
time to time concerning what should or should not 
be included in a text-book of botany, and in these 
days of specialization it may be felt by some, 
whose botanical interests are somewhat circum¬ 
scribed, that their own particular subjects have 
not received adequate attention. But it is difficult 
to see how a more balanced and broad-minded 
introduction to general botany could have been 
written. It is muck to be hoped that it will be 
even more generally used than the two earlier 


CL R. Metcalfe. 
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ELECTRON OPTICS 


(1) Electron Optics 

Theoretical and Practical. By L. M. Myers. Pp. 
xviii+618-h68 plates. (London: Chapman and 
Hall, Ltd., 1939.) 42s. net. 

( 2 ) Theory and Applications of Electron Tubes 
By Prof. H. J. Reich. Pp. xviii-f670. (New York 
and London : McGraw-Hill Book Co., Inc., 1939.) 
30s. 

( 3 ) Fundamental Electronics and Vacuum 
Tubes 

By Prof. A. L. Albert. (Engineering Science 
Series.) Pp. ix-f422. (New York : The Mac¬ 
millan Company, 1938.) 20 <s. net. 

( 4 ) Electron Optics 

By the Research Staff of Electric and Musical 
Industries, Ltd. Compiled and written by Otto 
Klemperer. (Cambridge Physical Tracts.) Pp. 
x-f 107. (Cambridge: At the University Press, 
1939.) 65 . net. 

( 1 ) A/TR. MYERS is to be complimented on 
TV-L producing the first book on the subject 
to be published in Great Britain, and a truly 
comprehensive and readable book. He has spared 
no pains in bringing the matter up to date, and his 
exhaustive survey of the whole field includes some 
eight hundred references. 

Roughly, the first half of the book is mathe¬ 
matical, and gives the fundamental electron- 
optical laws and a detailed examination of electric 
fields which brings in the electron trajectory. This 
leads up logically to the treatment of various types 
of electron lenses and their aberrations. The 
mathematical derivations are supplemented by 
experimental details which bring out the important 
applications, but more stress could profitably be 
laid on the physical interpretation of the formulae 
deduced. 

The second half of the book is mainly descriptive. 
It deals with the electron multiplier, electron 
microscope, and some of the latest developments. 
The immediate application of electron-optical 
principles in the discussions of these various 
devices makes stimulating reading, since the 
author has participated in some of the researches 
which are described. 

On the whole, the book is well balanced. Apart 
from a number of simple misprints, the illustra¬ 
tions are excellent, particularly those showing 
gravitational models of the electric field. Aspects 
of the subject which would enhance the value of 
the book are ( 1 ) a discussion of deflection distortion 
and design of deflecting systems, and ( 2 ) graphical 


ray tracing involving a discussion of lens design* 
The section on the space-charge effect is not clear, 
and needs further amplifying. A most useful 
addition would have been a discussion of ion 
focusin g and its application to atomic disintegra¬ 
tion research. 

( 2 ) It will always remain a matter for argu¬ 
ment as to what ought to be included in a book 
of such wide scope as Prof. Reich's, if the subject 
is to be adequately treated. The author has made a 
wise choice of subject-matter. He brings to the 
student of radio-engineering and the future tele¬ 
vision engineer just those fundamentals necessary 
for an intelligent appreciation of this wide field. 
After two preliminary chapters on the physics of 
their internal action, the behaviour of vacuum 
tubes and an analysis of circuit conditions are 
discussed in eleven chapters. 

The introduction of the series expansion for the 
alternating plate current as well as the numerous 
applications of graphical analysis should prove 
most helpful to the student. Glow and arc phe¬ 
nomena are discussed at greater length than is 
usual. This is all to the good, because of their 
expanding practical applications. The chapters 
on photo tubes and instruments dependent for 
their action on the use of vacuum tubes complete 
an excellent book. The author has brought all his 
experience as a teacher to bear in his lucid method 
of presentation. The large collection of references 
adds greatly to the value of the hook for all 
engaged in research in these fields. 

(3) Prof. A. L. Albert's book can worthily take 
its place among the excellent group of American 
works on vacuum tubes which have appeared in 
the last few years. The author has succeeded in 
his task of introducing to engineers the funda¬ 
mental principles of electronics. 

The first three chapters are devoted to an 
examination of sources and methods available for 
production of electron streams. Their utilization 
in diodes and multi-electrode valves is fully dis¬ 
cussed in the next four chapters. After this, 
vacuum tube amplifiers, oscillators, and modu¬ 
lators are dealt with. Chapters on photo and 
cathode ray tubes complete the book. 

The treatment is non-mathematical throughout, 
and the illustrations and numerical applications 
of formulae aptly bring home the important points 
that require stressing. A more graphic and 
detailed account of the electric field as affecting 
electron motions would have added to the stimu¬ 
lating explanations given. 
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The book can be recommended to physicists as 
well as to engineers. 

(4) Mr. Klemperer's monograph is an excellent 
introduction to the study of electron optics. While 
written mainly for graduate students, the develop¬ 
ment of the 'subject almost from first principles 
extends its usefulness. The cardinal points of 
electron lenses determine their behaviour and 
properties. These are deduced on the basis of 


field plots, and the parallel optical concepts are 
neatly worked into the scheme. Other important 
chapters deal with aberrations and magnetic 
lenses, and a final chapter is devoted to applica¬ 
tions. The author has performed a difficult task 
very well indeed. His choice of subject-matter as 
well as his method of giving examples of immediate 
practical applications of theory should prove 
most stimulating to all his readers. L J \cob. 


PHARMACEUTICAL CHEMISTRY 


(1) Bent ley and Driver's Text-Book of Pharma¬ 
ceutical Chemistry 

Revised by Dr. John Edmund Driver. Third 
edition. Pp. ix— 624. (London : Oxford Univer¬ 
sity Press. 1937.) 16a. net 

(2) Drugs and Galenicals: their Quantitative 
Analysis 

By Dr. D. C. Garratt. Pp. xiv — 422. (London : 
Chapman and Hall, Ltd., 1937.) 25a. net. 


(1) r T n HE pharmaceutical student has, as a rule, 
* only a short period of intensive and con- 
tinuous study in which to acquire that somewhat 
heterogeneous collection of knowledge about the 
inorganic chemicals, synthetic organic substances 
and components of natural drugs, which con¬ 
stitutes the pharmaceutical chemistry of an 
examination syllabus. A large part of this know - 
ledge is concerned with the standards of quality 
specified for the drugs of the British Pharmacopoeia, 
and the methods by which deviations from these 
standards may be detected. It is reasonable, 
therefore, that the authors of this text-book 
should begin with a series of chapters dealing 
generally with methods for the characterization 
and analysis of subetmces used in medicine, and 
they have spared no pains to secure clarity and 
wmpHcity in their statement and explanation of 
the principles on which these methods are based. 

This section is followed by one dealing with 
isio*gankj compounds, written so far as possible 
ofc the usual lines of a text-book on inorganic 
wsfety, but distinguished by the addition of 
wiformation required for therapeutic 
the reader is not told how to 
pnfewe* should already possess that 

tytf how it m manufactured, what 
with different manufacturing 
Jpeftfqrapf b* premst, and how he may 

amrtftfe thee* nap&d&*i are within the 

1* *** ml System*^ 


lines, but with each group of substances illustrated 
bv its outstanding pharmaceutical examples 

By this method of treatment the authors have 
constructed, from what appears at first to be 
rather difficult material for systematic exposition, 
a coherent and w T ell-balanced text-book, which 
contains much interesting information not usually 
found in books on chemistry written for students. 
That the book is appreciated by its special clientele 
is clear from the fact that, since the first issue in 
1925, it has been reprinted once, and is now in 
its third edition 

(2) The first reasonably efficient process for 
the estimation of morphine in opium was published 
over half a century ago. Since then there has been 
a steady output of papers on the same subject and 
recent activity indicates that even now the last 
word has not been said Few other drugs have 
received so much analytical attention as opium, 
but most of them have had a good deal said about 
them, possibly because the pharmaceutical analyst 
is an observant and uncompromising individualist, 
who is happiest in using a method in the evolution 
of which he has himself played some part, or as 
Dr. Garratt puts it, 4 'individual bias is oft^n 
responsible for the fact that a method which is 
found unreliable by some analysts may, in other 
hands, give good results*’. Whatever may be the 
reason, the literature on drug analysis is enormous 
and Dr. Garratt has earned the thanks of his 
fellows by putting into this book the results of his 
critical survey of this mass of material, and giving 
them the benefit of his seventeen years’ experience 
as drug analyst to the London County Council in 
trying, comparing and checking selected methods 

The book being intended for professional 
analysts, explanations of processes are not given 
and the f amili a r British Pharmacopoeia! methods 
are not quoted, unless comment has to be made, 
or new applications suggested for them. A par¬ 
ticularly useful feature of the hook is the inclusion 
qf methods for the analysis of mixtures and com¬ 
pounded drugs of various kinds, and the term 
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drug is not interpreted too narrowly, insecticides 
such as derris and pyrethrum being also dealt with. 

Great pains have been taken to secure accuracy 
and to achieve completely the objective indicated 
by the title of the book. Here and there small 


points can be found to cavil at, but there can be 
no doubt that the book will prove useful to all 
whose business it is to be engaged regularly, or 
occasionally, in the examination of drugs, ample 
or compounded. T. A. Henry. 


'THE EARTH’S CRUST: ITS FABRIC AND FOUNDATIONS 


Architecture of the Earth 
By Prof. Reginald Aldworth Daly. (Century 
Earth Science Series.) Pp. xiii+211-r47 plates. 
(Hew York and London : D. Appleton-Century 
Co., Inc., 1938.) 12a. 6J. net. 

TT is on record that Prof. Daly’s students, in his 

practising days, used to chant "Every morn¬ 
ing in the year, Daly has a new idea”. But Prof. 
Daly’s claims to the gratitude of his scientific 
brethren lie as much in his popularization of the 
results of geological research as in his many con¬ 
tributions to its progress. In this volume he takes 
as his text a happy adaptation by the late Prof. 
P. Termier, director of the Geological Survey of 
France, “The earth declares the glory of God 5 ’, 
and succeeds in justifying it, telling his story in 
a manner that the intelligent layman can under¬ 
stand. In this matter of popular scientific writing, 
a trite remark from the author’s preface is worth 
reproduction: such popularization of science 
requires “effort by the specialist to be an adequate 
reporter : effort by listener and reader to imagine’ 5 . 

The “Architecture of the Earth” represents the 
slightly expanded material of lectures on “The 
Crust of the Earth 55 , given under the auspices of 
^he Norman Wait Harris Foundation of the North¬ 
western University in May 1937. Special emphasis 
is placed on the discoveries and classifications made 
since the opening of the present century; in 
particular, new light is thrown on old problems 
as a result of the recent spectacular growth of 
the young science of geophysics. Four main 
problems are selected for study: mountain- 
building, the eruption of lava, the diversification 
of rocks once molten, and the stability of con¬ 
tinents and island masses. Up-to-date results of 
the analysis of earthquake records and gravity 
measurements are utilized. 

The author expounds in simple language the 
thesis he recently published in less accessible form 
—to the effect that the ‘third’ layer of the earth's 
crust consists of glassy basalt rather than ultra- 
basic rocks like dunite and pyroxemte, as the 
geophysicists are disposed to postulate. Thus the 


earth-shells consist, from the surface downwards, 
of Sial (the sedimentary and granitic layer of 
which the continents are composed), with the 
‘intermediate* layer, the Sima of crystallized 
basalt underlying the continents and forming the 
floor of the oceans, otherwise termed the gabbroic 
layer, and the ‘third’ shell of vitreous basalt. 
Concerning the constitution of these layers as 
deduced from the behaviour of earthquake waves, 
Prof. Daly expresses hiuiself as not convinced of 
the force of the argument that, since a fluid can¬ 
not transmit shake- (transverse) waves, and such 
waves are propagated to depths of 60 km. or more, 
a vitreous shell cannot exist there. He contends 
that it still remains to be demonstrated that shake- 
waves cannot be propagated in melted basalt 
exposed to a minimum pressure of 17,000 atmo¬ 
spheres. Recalling the fact that Gutenberg, from 
his earthquake studies, deduced the possibility of 
a vitreous layer at 60-70 ktn. depth, he refers to 
Ide’s experiments on the passage of sound waves 
through Pyrex glass and Volarovitch’s statement 
that, up to a temperature of 1100 3 C, t molten 
basalt at only one atmosphere of pressure has 
effective rigidity and can transmit shake-waves. 
From recent laboratory work, the determination 
of the velocity of shake-waves suggests that the 
effect of high temperature somewimt offsets that 
of high pressure. 

Prof. Daly farther argues that dunite and 
pyroxenite (supposed to form the ‘third 5 layer, 
because specimens of these rocks collected from 
the earth’s surface most nearly satisfy the density 
and velocity requirements) are actually loose- 
textured and porous rocks which could not exist 
in that condition in the depths. He suggests 
interesting experimental work which would throw 
light on these and other problems, and looks hope¬ 
fully in one chapter for a Croesus to supply the 
funds, and in another to a Maecenas to furnish 
the equipment. Whether his new views are 
accepted or not, they are characteristically stimu¬ 
lating, and his well-written and richly illustrated 
volume is worthy of attention from both specialists 
and laymen. P. G. H* Bos ml, 



XT A T TT "IP TT 


Sept. 2, 1939, vol 144 


MU 


THE COLLAPSE OF CIVILIZATIONS 


\ T a time 'when Western civilization seems to 
be in danger of self-immolation, and in the 
East the greatest of Empires has yet to show 
whether it has lost that power of resilience, which 
has been its most striking characteristic in the 
history of a civilization extending over a period 
reckoned not in centuries, but in millennia, some 
of ns may well turn to the past for a sign which 
will act as a gnide to the underlying laws which 
govern the rise and decadence of peoples. It is 
this that justifies a reference, belated though it 
may seem, to a Friday Evening Discourse at the 
Royal Institution on “The Collapse of Ancient 
Civilizations”, delivered by Mr. Stanley Casson, 
on February 24. 

Mr. Casson, in surveying the rise and fall of 
peoples and cultures in antiquity, drew the inter¬ 
esting moral—much to the point in the present 
stress of rearmament—that whereas war-like aggres¬ 
sion was a destructive force, hurrying more often 
than not to its own destruction, milit arism, in the 
sense of preparedness for war, was an essential 
of survival. In truth, however, his arg um ent 
developed a broader implication; and it may not 
be without present advantage to see how, when 
observed through the eyes of an archaeologist, the 
main trends of movement revealed by this depart¬ 
ment of research afford analogies which may aid 
in the attainment of a judicial and detached view 
in perspective when estimating present-day 
tendencies. 


Now Mr. Casson points out that so far as our 
evidence goes, organized warfare begins with the 
emergence of man from the simple stage of the 
food gatherer into the neolithic phase of food- 
production by agriculture—the food gatherer, 
who lives from hand to mouth, raids the agri¬ 
culturist in order to seize his surplus supplies of 
food* The agncultnrist—short of becoming a 
as might have been pointed out—survives 
cm condition that he organizes a successful 
system of defence. “Bo War, the scourge of man- 
Wd developed”, while militarism, using the term 
S& aft dptmtoy sense, came into being “for the 
<5* <fea&sg with Wax—a part of cmhz- 
Utefrvift 1 fa&netve aspect”. In other words, 
process by which a less 
people attempts to get 

by sample seizure, by 

^ atewft*, while “the immediate 
**N**afr tc* imminent 
what can 

•fit . 


Mr. Casson proceeds to develop his thesis by 
examining in broad outline the development of 
ancient civilizations, beginning, naturally, with 
that of the Sumerians in Mesopotamia. Thus the 
earliest written records of the Sumerians relate on 
one hand to the storage of surplus com, on. 
the other to wars and the treaties which concluded 
them. There is a further significance in the fact 
that this surplus of com had given rise to a 
leisured class, the priests, who controlled it, and 
they also controlled education, another conse¬ 
quence of the existence of a surplus. Again, 
almost as soon as they had perfected the urban 
mode of life, which is their great cultural legacy 
to the world, they also perfected a defensive 
machine with which to protect it They created 
an army to defend themselves against the less 
cultured peoples, possibly still food-gatherers of 
the mountains to the east, and devoted to it all 
their intellectual gifts. By the end of the fourth 
millennium, they possessed armaments which 
“anticipate by many centuries those of the Homeric 
and Classical Greeks”. Walls and an organized 
army preserved civilization in its earliest stages 
and, Mr. Casson argues, so firmly did this militar¬ 
istic defence establish it, that civilization ii 
Mesopotamia survived in fact longer and witl 
more persistence than in any other part of th< 
globe. 

This may seem a hard saying, in view o 
the duration attributed by tradition to the civil 
ization of China, whioh goes back to a date little 
if at all later, than that of Mesopotamia; bu 
Mr. Casson makes his meaning clear when he goe 
on to argue and to demonstrate that the eivilizatio 
founded by the Sumerians not only contribute 
to the foundation of European civilization—he i 
evidently a diffusionist—but also endured in a 
unbroken stream, notwithstanding dynastic an 
racial changes, though subject to interruption by tl 
Mongols, down to historical, or even, it might l 
said, to present-day times. In all this period, 1 
points out, there has been no collapse of civili 
ation, no real breakdown. 

Turning to Egypt, there is here too an immense 
ancient mode of life, largely conditioned by ge 
graphical and physical factors, which survive 
While its history runs concurrently with Mesop 
t&mian, neither Greece nor Rome were ever mo 
than superficial controls on Egypt. Egypt! 
culture was too deep-seated, too well-protect 
to be displaced. Its protection was the dese 
whioh. flanked its valley, and the excelle 
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organization of its armies. It survived the attacks of 
the sea-raiders of the thirteenth century b.c., the 
Libyans, the Bedouins, and the nomads, who 
came to raid it and Beize its surplus wealth. 
‘‘Egypt was throughout her history, as well 
organized against barbarian as was Sumer.” 

Air. Casson is fully alive to the importance of 
the negative instances which lend their support 
to his theory. These he finds in Crete and the 
Hittites. Crete, he points out, is “the first com¬ 
plete collapse of a complete civilization”. On the 
basis of a culture derived from the Middle East 
and to some degree influenced by Egypt, the 
Cretans forged a peculiar and unique civilization 
unlike any other before or since. Living on an 
island surrounded by a sea, difficult even for large 
ships to-day, they were isolated and free from 
attack. Therefore, unlike Sumerians and Egypt¬ 
ians, they had no standing army, no militaristic 
organization, other than for ceremonial, and no 
navy. Apparently they depended on the fact 
that the barbarous peoples of the mainlands would 
be unequipped to cross the dangerous seas to 
attack them; and so they built no walls. Un¬ 
wisely, however, they conveyed to those barbarous 
peoples some knowledge of their wealth and 
culture ; and it is therefore scarcely likely to be 
accidental that at the very time that Cnossos 
wanes, My cense waxes. Though it cannot be 
proved as yet, it is a sufficiently satisfactory work¬ 
ing hypothesis that when about 1400 b.c. the 
whole civilization of Crete crumbles and collapses, 
it may have been due to the barbarous Greek- 
speaking peoples of the mainland, the forerunners 
of the heroic period. It is instructive to note 
that the Myceneans adopted the externals of 
Cretan culture, rather than its intimate spirit. 
Mycenean culture is both cruder and more 
magnificent than Cretan. 

4 An even more instructive point which Mr. 
Casson makes is that this great heroic age, of 
which Homer sang, did not endure. “Examine 
history,” says Mr. Casson, “and you will always 
find that heroes have little lasting power or sur¬ 
vival value. . . . The heroes of an heroic age are 
busily engaged in squandering the accumulated 
capital of their predecessors, and living on the 
carcase of a higher civilization than their own.” 
The Homeric civilization in its brief duration and 
decadence finds a parallel in the heroic age of 
England after the departure of the Romans, and 
in Ireland, as well as in the exploits of the 
Crusaders in Byzantine history. 

Again, of the Hittites, without following the 
details here, it may be said that the fall of the 
Hittite Empire—the empire of a people who left 
us no heritage of culture and had no survival 
value—is to be attributed to the fact that they 


allowed a people more barbarous than themselves 
to encroach on the south and west, and lived with 
a permanent open door at the back of their 
fortress. They ignored Europe and Europe 
destroyed them. 

A pregnant contrast is afforded in the respective 
fates of Greece and Rome. Rome perished and 
Greece survived. For in the Byzantine Empire— 
Greek in spirit, in intelligence and in organization, 
in all three of which it was superior to Rome at any 
period—Greek culture persisted nearly a thousand 
years longer than the main structure of Roman 
culture. Roman culture, even if it left the indelible 
marks of its great civilization on some of the 
peoples of Europe, for their eternal advantage, 
passed away as a complex structure of civilization 
as certainly as did the Hittite. 

The inferences which Mr. Casson draws* pro¬ 
visionally at this point may be stated as follows : 

(1) A civilization that lives in a world, where 
there are deeply marked divergences of culture and 
development, must be fully defended to survive. 
Its defence must take the form, as did the defence 
of Byzantium, of attack, if necessary, and of alert¬ 
ness always. As Mr. H. G. Wells has said, “An 
empire that awaits attack is doomed”. 

(2) Only where civilizations are of equal develop¬ 
ment and status can militarism be expunged from 
the list of essentials for survival. Nowhere in 
history have civilizations of equal status lived in 
proximity, unless we make the exception of Egypt 
and Babylonia. 

(3) If the civilization you have created has not 
enough innate driving force and survival value of 
its own to transform barbaric peoples who intrude 
into it, and to assimilate them rapidly, then your 
civilization will break down by a process of steady 
barbarization. If you once admit the less civilized 
and their customs into your own highly developed 
structure, you will find them sapping its founda¬ 
tions, whittling it away, and leaving you nothing 
but a ruin. 

In regard to this last, which to many will seem 
the most important in its application by analogy 
to modem conditions, Mr. Casson goes on to 
point out that while both the Mesopotamian 
peoples and the Egyptians admitted barbarians, 
it was the barbarians who vanished, and the same 
is true of Greece, hut that though Rome admitted 
barbarians early, in course of time it was the 
Romans who were barbarized. Rome, he says, 
fell to an internal assault, which was an assault 
on the spirit as well as on the structure of Roman 
life, and the fabric fell an easy prey to the direct 
attack of still more barbarous barbarians. In 
support, Mr. Casson instances the evidence of 
recent archfeological excavation in Britain, in 
which it has been shown how Roman villas were 
used as squatting places by the barbarous successors 
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of the Romans on such sites * You must deal 
■with barbarians spiritually as w ell as physic¬ 
ally/* he sajs, ‘ and convey to them that your 
civilization has qualities which they can envy and 
emulate, as well as w ealth they can loot Contrast 
the survival value of Greece. The Greeks absorbed 
foreign blood without losing their Greek character : 
and their invention, the polls, had not only a 
prodigious attraction as a mode of life to bar¬ 
barians of all kinds, but also it carried Hellenism 
from Greece to the Indus The Greeks saw that you 


must present to a people of a lower order of 
development something which will attract them 
to you, not with the desire to take your surplus 
wealth, but to emulate your mode of life. 

*Such reflections/’ concludes Mr. Casson, c on 
the breaks and pauses in the course of civilization 
have some value for those who argue by analogy 
We should pocket our pride and glance at 
some of our past failures. For they are chastening 
to those who indulge in that greatest weakness of 
the civilized—complacency ” 


INSECTS IN THE UPPER AIR 

By Dr. A. D. Imms, F.R.S. 


T HE investigation of insects in the upper air 
has so far been conducted on a very limited 
scale. Probably the first attempt to collect 
insects from such an environment was that made 
by E. P Felt, in the United States in 1926, who 
used a special kind of trap attached to the lower 
wings of an aeroplane. Since that year, several 
experimental attempts have been made to explore 
the insects and other arthropods of the upper air. 
Thus in 1931,1932 and 1933 more extended flights 
by aeroplanes, with insect traps attached, were 
made in the United States. 

The first European entomologist to attempt 
this line of investigation was L. Berland who, in 
1934, used an aeroplane with specially devised 
nets attached to the wings and controlled from 
the cockpit. Many flights were made and all 
were in the vicinity of Paris. Very similar methods 
have also been used in Asia Minor and at Oran in 


Algeria. In 1937, J. A, Freeman made collections 
of insects in the upper air by using kites along the 
Great Lakes in Canada. 


Between 1932 and 1935 Freeman, working in 
England in conjunction with A. C. Hardy, made 
a study of insect drift, using nets attached to 
300 ft. masts of a wireless station. Specially 
OGnataracted kites enabling samples to be obtained 
frottk given altitudes were also used. In 1938, 
A* 0- Hardy and R. S. Milne published a detailed 
fcfccerotfe of aerial tow-netting from kites with 
dkm&bimto attached- 


v jJl investigation of insects in 
tibtf dwKirlbed by P. A. Glick in 
Ho. m> {May, 1939) of the 
Under the title 
\end Mites 



during the five-year period 1926-1931, and special 
kinds of trap fitted to the wings of diverse types 
of aeroplane were employed. It appears that 
more than 1,300 flights were made at Tallulah 
(La.) and 44 flights in Mexico. More than 30,000 
insects and spiders were taken at altitudes ranging 
from 20 ft to 15,000 ft. and were most abundantly 
captured in the month of May. Eighteen orders 
of insects together with arachnids were represented. 
In the Tallulah collections there were more than 
700 species belonging to more than 200 families 
The order Diptera was the most abundant and 
was represented by nearly three times as many 
specimens as in any other order : Coleoptera 
followed next as regards numbers taken. 

The highest altitude at which insects were 
captured was 14,000 feet and, as a general rule, 
their frequency of capture was in inverse ratio to 
the altitude. Among individual orders of insects, 
only 21 specimens of dragonflies were collected^ 
and the author states that this is due to their 
rapid flight and their ability to avoid the on¬ 
coming aeroplane. He records having observed 
Odonata (probably Anax junius) keeping up with, 
and sometimes even flying ahead of, an aeroplane 
that was travelling at 90 miles or more per hour. 
Homoptera were captured at almost every altitude 
up to 14,000 feet. More than half of the Coleoptera 
taken belonged to the families Carabidse, Staphy- 
linidse, Chrysomelidae and Curoulionidaa or, in other 
words, to the largest groups of these insects. 
Altogether 4,420 specimens belonging to 191 
genera of Coleoptera were captured in the traps 
and the maximum elevation was 11,000 ft 
Lepidoptera (32 species) were not captured higher 
than 5,000 ft. Hymenoptera, represented by nearly 
250 genera, were obtained at nearly all elevations 
up to £4*000 ft. Their dominant representatives 
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belonged to the Parasitica and the ants. Of 
the Diptera the most abundant families repre¬ 
sented were the Chloropidse with 2,227 specimens 
and the Chironomidse with 701 examples. Culiriche 
were represented by 111 specimens belonging to 
seven genera. 

Among apterous forms, 1,461 spiders were 
captured, one example occurring at 15,000 ft. A 
single example of Pulex irritans at 200 ft. is 
recorded. Numerous Apterygota are mentioned, 
Jbesides wingless Hymenoptera, etc., and larvae. 

Among the various factors governing the distri¬ 
bution of insects in the upper air the size, weight 
and buoyancy of individual forms are discussed 
together with the influence of temperature, dew¬ 
point, barometric pressure, wind direction and 
velocity, convection, light intensity, etc. Of these, 


and other factors, temperature is regarded as the 
most important agency regulating the numbers 
of insects to be found in the air at any given 
time. 

With the great number of aeroplanes now in 
regular use in the world, numerous ways are offered 
for insects to find shelter in these vehicles and so 
become carried from one territory to another. 
New means for the dispersal of dangerous insect 
pests are thus afforded. Air currents are also be¬ 
lieved to be an important accessory factor in the 
distribution of the destructive pink boll worm in 
the United States. During the five years of flying 
to collect insects, many kinds of these creatures 
were found either in the cockpit, fuselage or cabin 
of the planes used, but no special collections were 
made. 


OBITUARIES 


General the Hon. C. G. Bruce, C.B. 

RIGADIER-GENERAL THE HON. C. G. 
BRUCE died on July 12 at the age of seventy - 
three years. 

Charles Granville Bruce, bom in 1866, was a son 
of the first Lord Aberdare. Probably no man since 
the time of the Schlagintweits had a wider knowledge 
of the H i m alaya than Bruce. No one ever had so 
intimate a knowledge of so many of its peoples. 
Bruce’s climbing experience extended from the Safed 
Koh to Sikhim. He was with Conway in his notable 
expedition to the Karakorum, and with Mummery 
and Collie in the first attempt on Nanga Parbat. 
The snows of Khagan and Kulu were his happy 
hunting grounds. In 1907, the jubilee year of the 
Alpine Club, he nearly arranged the first exploration 
of Mount Everest; but at the last moment the plan 
was vetoed in London by John Morley, who feared 
Russian suspicion. Again in 1910 he got leave from 
the late Maharaja to explore Everest from the 
Nepalese side; hut at the last moment this 
had to be given up for fear of arousing religious 
hostility. 

By profession a soldier, Bruce was an acknow¬ 
ledged master in the difficult technique of fighting 
on the North-West Frontier. His influence with his 
own Gurkhas was remarkable, and his greatest con¬ 
tribution to mountaineering came through his wide 
knowledge of the tribes of the Himalaya. He was 
the first to use trained Gurkhas for serious mountain 
work. He started the Baltis of Kashmir and the 
Bhotias of Garhwal on the upward path, a lead which 
Kellas ably followed. But his great discovery was 
the value of the Sherpa, a Tibetan tribe long settled 
in Nepal. These, with their purer Tibetan cousins, 
have been the mainstay of every Himalayan ex¬ 
pedition of recent years. The cause of his 


success was his sympathy with and knowledge of 
the languages and habits of these very varied 
peoples. 

In 1923 Bruce was elected president of the Alpine 
Club. In 1916 he was awarded the Gill Memorial 
Prize and in 1926 the Founder's Medal of the Royal 
Geographical Society. But it was the adventure, not 
scientific interests, which absorbed him during his 
climbing holidays and longer expeditions. Of the 
latter, the Everest expedition of 1922 stands out. 
He made an ideal leader. Yet it is as a companion, 
the perfect one, that I most remember him, especially 
with Arnold Mnmm and myself in Garhwal in 1907. 
He was the most invariably considerate, and pleasant, 
and uncomplaining companion it is possible to 
imagine. Not even the injured knee which deprived 
him of climbing Trisul with his devoted Subadar 
Kharbir Burathoki drew one word of disappointment 
or complaint from him. Bruce’s name became a 
household word : but only his friends knew his real 
worth. T. G. Longstaff, 


Prof. Archibald Young 

Pbof. Archibald Young, who died in Glasgow 
on July 24 at the age of sixty-five years, had held 
the regius professorship of surgery in the University 
of Glasgow since 1924, when he succeeded Sir William 
Maeewen. He had come under the influence of his 
predecessor, and this partly accounted for his lean ing 
towards the surgery of the nervous system, to which 
he had regularly contributed since his service in the 
South African War. Moreover,this choice of speciality 
was natural in one whose clinical inclinations were 
coloured by the minutest examinations of clinical 
cases. 

Prof. Young was at his best in dealing with 
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conditions in which careful attention to the smallest 
details was essential for diagnosis and treatment, and 
to this characteristic may be attributed liis success 
in dealing with fractures, with lesions of peripheral 
nerves, and with affections of the sympathetic 
nervous system. For many years his health was 
indifferent, and his work was carried on often in 
discomfort and not infrequently in pain ; and it is 
a sad reflection that Jiis last major contribution to 
surgical literature was a translation of Prof. Leriche’s 
monograph on pain. 

A man of the highest integrity and professional 


ideals, and of uncompromising opinions. Prof. Young 
instilled into all his students his example of steadfast 
devotion to duty. J. R. Leabmonth. 


We regret to announce the following deaths : 

Dr. W. C. Mansfield, geologist of the TT.S, Geological 
Survey, on July 24, aged sixty-five years. 

Dr. A. H. Trow, formerly principal of the Univer¬ 
sity College of South Wales and Monmouthshire, 
professor of botany in the College during 1905-18, 
on August 26. > 


NEWS AND VIEWS 


Science and the National Ideal 
The world stands on the brink of the abyss. Before 
these words appear in print, it may have taken the 
plunge; and ten million men will already have 
entered on the initial phase of a struggle, of which 
none can foresee the end, except it be in disaster. 
The efforts of those, who during the last twenty 
years have striven to reconstruct a civilization 
shaken to its foundations by the war of 1914-18, 
have been frustrated by the incompatibility of their 
aims with the exclusive methods of national regenera¬ 
tion. In all the antagonisms of recent years, the 
voice of science, except where throttled by the 
political partisan, has been steadfast in support of 
freedom of thought and toleration—to those of this 
way of thinking, essentials of social and intellectual 
advance, but now threatened root and branch by 
the aggressions of a totalitarian nationalism. 


Sm Abthcb Keeth {Sunday Times, August 27), 
while admitting the close kinship of exclusive 
nationalism with the tribalism of the barbaric Dark 


Ages, eees in its spirit the mechanism of progressive 
development, and contrasts it with a cosmopoli¬ 
tanism which is lacking in force and colour. But in 
this contrast is he not guilty of a false antithesis, to 
which he is led by a too crude and outmoded inter¬ 
pretation of the Darwinian^ force of natural selec¬ 
tion f In the history of civilization, the struggle for 
existence has been resolved from one of brute force 
into" a struggle for survival among ideas. Too true 
that often advancement has come about, and the 


world being what it is, must still at times come 
abwt by the aid of the driving force of the national 
JSpfc more and more the struggle loses the 
I# totfewa i l rivalry and becomes one in 
i skndy it Boey be, towards a world 

" SSq COS- 

each 



and advancement of mankind as a whole. This is 
the faith and the ideal of a nationalism to which 
science must cling fast at all costs. 

Education to Meet the Challenge to Democracy 
Some two thousand representatives of parents and 
teachers in .the United States recently met at Cin¬ 
cinnati to discuss “The Purposes of Education in 
American Democracy” under the four heads : self- 
realization, human relationships, economic efficiency 
and civic responsibility. The proceedings cul mi nated 
with a remarkable address by the president of the 
University of Wisconsin. American education, he 
said, entrusted as it has been to local inspiration, 
leadership and control, with emphasis on individual 
rights and individual liberty and but little sense of 
national responsibility, has for generations taught 
values which no longer conduce to a proper under¬ 
standing of a world infested everywhere by a highly 
organized and efficient system of vilification and 
ridicule of the whole theory and method of democracy. 
The dictators are cultivating a common interest anti 
a new goal; telling the masses that to save one’s— 
life one must lose it in devotion to a common social 
ideal. How can this be countered in a society split 
into groups which are at war with each other on 
political, social and economic fronts ? Only by 
engendering an overriding devotion to what it whole¬ 
heartedly believes to be a worthier common social 
ideal* “Only a dynamic democracy can cope with 
a fact-facing fascism.” The need is urgent. Only 
a conscious educational programme can produce the 
requisite sense of common purpose and common 
sacrifice, active, steady and constant. It “calls first 
of all for an understanding of democracy as a way 
of life and a nourishing of the underlying values 
upon which society depends for its existence. . . . 
Education must face this issue or lose its liberty 
and its opportunity”. The address is reported 
in the July issue of School Life , the official organ of 
Office of Education. 
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Use and Misuse of Science 

In his presidential address ’"The Use and Misuse 
of Science” to the Royal Society of Kew South Wales, 
which has been reprinted in part from the Journal 
and Proceedings of the Society, Prof. J. C. Earl points 
out that control over Xature involves not merely 
the knowledge that in certain circumstances a 
known natural phenomenon will occur, but also the 
ability to arrange the stage so that the occurrence 
takes place when and where we will. Knowledge 
may be power, but it remains inactive until a conscious 
♦effort is made to use it. We can use the power we 
have constructively or destructively, and this re¬ 
sponsibility cannot be regarded lightly. Our conduct 
must be determined by some motive and the moral 
issue cannot he evaded. Discussing the use of science. 
Prof. Earl termed research associated with the use 
rather than the extension of knowledge, secondary 
scientific research, in contrast to primary scientific 
research, which is concerned with the extension of 
knowledge as such. The latter he considered an 
essential duty of a university, the discharge of which 
would foster its other duty of maintaining cultural 
traditions. He urged that the tendency to foster 
secondary rather than primary research in the univer¬ 
sities of Australia with the resources now available was 
dangerous and that the claims of the latter required 
more energetic support from within and without. In 
urging this larger and keener interest in fundamental 
work, Prof. Earl did not suggest, however, that 
secondary scientific work was less important, and he 
referred to the need for scientific work in Australia 
on Australian products. 

Mental Disease and War 

In a recent essay (Hibbert J 37, 513 ; 1939) on 
mental disease as a factor in the causation of war, 
Dr. Olof Kinberg, professor of forensic psychiatry at 
the University of Stockholm, remarks that though it 
is growing increasingly clear that war as a means of 
solving social problems is utterly futile, for the 
remedy is worse than the disease, many large countries 
are seeking to imbue even their children with an 
admiration for war and to do all they can to represent 
it as the most glorious exposition of national great¬ 
ness, while other countries are making every possible 
effort to avoid war, though they are compelled to 
build up enormous armaments. Prof. Kinberg dis¬ 
cusses some of the psychological features of modem 
society which may help to explain this paradoxical 
state of affairs. He points out that in order to mould 
public opinion the ruler must transform private 
citizens into a psychological mass and keep them in 
that condition for a considerable time. The produc¬ 
tion of this mass is brought about by the Press and 
the radio being in the hands of the Government, the 
formation of a bulwark against criticism and the 
persecution and destruction of anyone who dares to 
entertain different opinions. 

Prof. Kinberg directs attention to the likeness 
between the qualities of the national mass and the 
paranoid personality which is characterized by 


touchiness, egoism, quarrelsomene^, inability to 
judge its own affairs impartially and a conceit 
and arrogance wliich sometimes takes the form 
of megalomania. At the same time the ma<s 
adopts towards its leader, however shabby and 
obscure his past may be, an attitude of servile sub¬ 
mission which contains a strong infusion of masrie 
and mysticism. A continuous interaction takes 
place between the national mass, whose passions are 
kept at boiling point, and the leader, who has liimself 
shown from the onset abnormal psychical features of 
a paranoid character. Such a sta+e of affair*, accord¬ 
ing to Prof. Kinberg, has been exemplified from the 
French revolution down to the revolution* of the 
present day. 

Eiderdown Industry and Protection of Eider-Ducks 
The numerous islands which border the north 
coast of the Gulf of St. Lawrence have long been a 
breeding ground of eiderducks. But it is only since 
1933 that a supervised industry in the collecting and 
marketing of eiderdown has been established. During 
the past six years the export of cleaned eiderdown 
has increased five-fold, and the recognition of the 
value of the birds lias led to active protection and 
encouragement of an increasing stock of nesting 
ducks. Where the eiderdown industry has been, 
established severe penalties are enforced for their 
destruction or molestation. The collection of the 
down, it is reported by the Office of the High Com¬ 
missioner for Canada, does not interfere with the 
regular hatching of the eggs, and as a result of this 
and of protection the colonies of eiders have been 
steadily increasing in numbers. For the purpose of 
eiderdown production, residents of the Gulf-shore 
area now lease from the Province of Quebec suitable 
coastal islands at a nominal rental for a period of 
five years, and each lessee is supplied with a permit 
under the Migratory Birds Convention Act authorizing 
him to collect, possess and sell eiderdown taken from 
the nests in his leased area. We trust that a close 
watch will be kept upon this new industry and that 
definite counts will be made by scientific observers 
at periodic intervals to test the effect of the trade 
upon the number of birds. The conditions of the 
leases granted to the down collectors are unknown 
to us, but it is hoped that some provision is made 
to check what might easily develop into ruthless 
destruction at the close of a period of lease, if the 
lessee suspected that renewal might not be granted. 

Re-organization of the Cotton Industry 

The Cotton Industry (Reorganization) Act, which 
has since reached the Statute Book, is the subject of 
a further broadsheet issued by P E P (Political and 
Economic Planning). The Cotton Industry Board to 
be appointed by the Board of Trade will be repre¬ 
sentative of all sections of the industry in addition 
to having three independent whole-time members, 
including the chairman, with special knowledge of 
the industry. The Board will appoint, partly from 
among its own members, a special Export Develop¬ 
ment Committee, which will have the particular 
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duty of making recommendations regarding the 
export trade. Cotton and rayon interests will be 
equally represented on the Committee and the other 
principal bodies in the industry will be the Cotton 
Industry Advisory Committee, charged with exam¬ 
ination of the sectional schemes, and the Representa¬ 
tive Advisory Council. Provision is also made for 
the establishment of a separate Rayon Industry 
Committee. Producers are compelled and merchants 
permitted to register with the Cotton Industry Board, 
but merchants will only be registered if they agree 
to abide by the contracts prescribed in sectional price 
schemes. Sectional schemes, which to become legally 
binding must be supported in a poll by the majority 
of the section concerned and approved by the Board, 
may relate to the elimination or reduction of re¬ 
dundant plant or to the fixing of prices. The broad¬ 
sheet emphasizes the importance of marketing policy, 
the need for market research, the urgency of establish¬ 
ing central marketing arrangements, the necessity 
of a more enlightened labour policy than that which 
has short-sightedly sought exemptions from the 
Factories Act which reduced the juvenile working 
week from 48 to 44 hours, as well as the importance of 
implementing the permissive clause of the Act which 
allows the compensation of operatives displaced by 
redundancy schemes. Only long-term measures of 
this character can overcome the operatives’ real and 
natural fear of technical change and eliminate the 
labour troubles which have contributed to the 
industry’s difficulties. 

Mr* V* Gavin, C.B*E* 

In further development of the organization which 
would be set up by the Government in the event of 
war to bring about an increase in food production in 
Great Britain, Mr, W. Gavin has been appointed 
agricultural adviser designate to the Minister of 
Agriculture and Fisheries. Mr. W. Gavin has already 
served in the Ministry of Agriculture, having been 
appointed in 1916 to act as assistant to the late 
Hon. E. G. Strutt, who was agricultural adviser 
throughout the war of 1914—18. Mr. Gavin after¬ 
wards became secretary and deputy director of the 
Army Cattle Committee, director of flax production 
and director of land reclamation. He is now the 
agricultural adviser to Imperial Chemical Industries, 
Ltd,, a director of Strutt and Parker Farms, Ltd., a 
director of the Agricultural Mortgage Corporation, a 
member of council of the Rational Institute of 
Agricultural Botany, a trustee of the Lord Wands¬ 
worth Agricultural College, and an ‘appointed* 
ittoribcr of the executive of the Potato Marketing 
©oead. 
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Konigsberg (1872-1888) and Strassburg (1888-1906). 
He was the author of two medical classics, the first 
on cholelithiasis (1892), which was translated into 
English by A. E. Garrod for the New Sydenham 
Society’s publications (1896), and the second on 
diabetes mellitus (1898). He also wrote important 
articles on cerebral compression, the problem of 
fever, coagulation of the blood, gastric fermentation, 
cirrhosis of the liver, disorders of speech and 
syphilitic disease of the nervous system. Considerable 
historical interest is attached to his papers on “The 
Development of Internal Medicine in the Nineteenth 
Century”, “The Berlin School 50 Years Ago” (1908), 
and his autobiography entitled “Er innorun gen, 
Gedanken und Meinungen”. In 1872 he founded, 
in conjunction with Schmiedeberg, the Archiv fur 
experimentelle Patkologie utid Pharmakologie , and m 
1896, with the surgeon Miekulicz, the Mittheilungen 
aus den Grenzgebieten der Medizin und Chvrurgie . 
Xaunyn had many pupils who attained distinction, 
such as Eichhorst, Minkowski, Schreiber, Stadelmann, 
Umber and Weintraud, He remained active m his 
retirement at Baden-Baden until shortly before his 
death, which took place on July 26, 1925. 

Gift of Sutton Hoo Antiquities to the Nation 
All anxiety, which has been not inconsiderable, as 
to the future of the antiquities from the Sutton Hoo 
Anglo-Saxon royal ship-burial has been allayed by 
the announcement made by the Trustees of the 
British Museum (Bloomsbury) that Mrs. E. M. 
Pretty, declared their owner by the verdict of the 
Coroner’s inquest of August 14 (see Nature of 
August 19, p. 318), has generously presented them 
to the Museum. The gift is subject to a condition 
that they shall be exhibited in due course on loan 
for a period in the Borough Museum of Ipswich. 
The gift comprises articles in gold, gems, and enamel, 
silver, bronze, iron, Btone, wood, leather and textile 
fabrics—everything, in fact, which was found in the 
ship-burial on her estate at Sutton Hoo. Thus the 
relics from a find, which arehaeologically is the most 
important of its kind made in Great Britain, and 
the most valuable of its period made anywhere, ndt 
only become the property of the nation, but also wilk^. 
be preserved together as a whole. Had the collection 
been dispersed, as was feared possible, the discovery 
would have lost much of its unique value for cultural 
studies, and as tangible evidence for the whole 
complex of religious and social concepts, which 
inspired our Anglo-Saxon forbears in the seventh 
century of our era in their reactions to the demise of 
a chiefly head and representative of the community. 
Intri nsi c all y valuable objects and jewels in gold, 
silver, and enamel, especially when found in such 
rich profusion, impress the popular imagination: 
they afford evidence of a highly developed Aesthetic 
faculty and superb skill in technique ; but it is the 
humbler objects with which they are associated, the 
personal and domestic articles of the less precious 
tnetkfe, the pottery, the wood, leather, stone and the 
toe the more eloquent for the student 
|$ the cCltoro df the tame. They are the raw material 
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from which the archaeologist interprets advance in 
civilization and the cultural history of the people as 
a whole. 

Excavations are still proceeding on the site in 
the hope of securing further evidence, which will 
throw light on certain points still obscure. It would 
appear to be beyond doubt from the completeness of 
the funeral furniture, the extensive equipment, 
domestic and personal, and the unexampled richness 
and excellence in workmanship of the jewellery and 
* objects in precious metal, that this was the burial- 
place of a king or chiefly leader, which is to be 
assigned, on the evidence of the Merovingian coins, 
though themselves bearing no date, to about a.d. 
6-40 i but as yet no evidence of identification has 
been found. Such suggestions as have been made 
are purely speculative. It is further remarkable that 
no skeleton, or fragments thereof, or evidence of 
cremation, have been found. It has been suggested 
as possible that the burial mound may have been 
intended to confer the last rites on a leader whose 
body had been lost at sea. Should further relics 
accrue, presumably they will be added to the original 
gift, with a generosity worthy of the owner. The 
verdict of the Coroner’s inquest, however, has given 
rise to some serious misgivings as to the possibilities 
to which a find of this value, and in such circum¬ 
stances, is exposed. It has been suggested that 
drastic measures should be taken by legislation to 
ensure their reservation to the nation. It is probable 
that any such action would defeat its own end. The 
generous interpretation of compensation now ac¬ 
cepted in application of the law of treasure trove, 
which ensures to the finder the full archaeological 
value of a find, and the vigilance of the Office of 
Works, are adequate to meet ordinary contingencies, 
while any exceptional find, such as that at Sutton 
Hoo, is certain of the protection of a publicity which 
would be intolerant of anything in the nature of 
improper disposal. 

A Museum of the Roman Wall: An Appeal 
4 Whu-e ^ome, at least, of the advantages of an 
adequate display for relics from the Roman Wall 
must be obvious to every layman who gives the matter 
a thought, only an archaeologist can appreciate to the 
full both the hindrances to Romano-Brit ish studies 
of the present arrangements, as well as the benefits 
which would follow from the appropriate grouping 
of the collections in premises dedicated to this sole 
purpose. Mr. Ian A. Richmond, lecturer in Romano- 
British archaeology in the University of Durham, in 
a review in The Times of August 29 of the present 
position, touches upon both aspects of the matter 
in putting forward a plea for better accommodation * 
for at least some of the collections under the custody 
of the University of Durham. At present the relics 
from the Wall are divided between three principal 
museums, the Blackgate at Newcastle-upon-Tyne, 
Tullie House at Carlisle, and Chesters on the Wall 
itself. These museums are both overcrowded and ill- 
adapted to the requirements of modem display. In 


particular, the Blackgate. the medieval gateway of 
the Castle, is the rno^t urgent problem. Once a 
debtors’ prison, it is dark and gloomy, yet it contains 
the collections of the Society of Antiquarie> of 
Newcastle-upon-Tyne, which now have been in 
existence for more than a century and are the most 
important source of information on the Wall and 
its area. 

So strongly did the need-- of the situation and the 
claims of Hadrian's Wall as “one of the uni versa! In¬ 
famous monuments of our island” appeal to the 
Standing Commission on Museums and Galleries that 
it was from this body that the suggestion came that 
the responsibility of a museum of the Roman Wall 
should devolve upon the University of Durham; and 
following upon an expression of willingness by the 
Council of the Society of Antiquaries to transfer the 
custody of its collections to the University, and an 
appeal to the public by Lord Eustace Percy, as 
representing the University, for funds to erect such 
a museum, the University Grants Commission has 
generously made an offer of £5,000 towards the cost 
of the building, provided the balance of £15,000 
required is raised within two years. Mr. Richmond 
goes on to point to a number of directions in which 
study of Romano-British culture is hampered through 
lack of adequate and appropriate display of the 
material. 

Gloucester Museum 

Reference was made recently in the columns of 
Nature (July 15, p. 91) to the origin of certain of 
the provincial museums as centres of intellectual and 
social exchange in days of less easy transport and 
communication. An example of a museum originating 
in this manner and of the function it is now able to 
fulfil in municipal life is afforded by the Public 
Museum of the City’ of Gloucester. This museum 
was founded in 1859 by members of the Gloucester 
Literary and Scientific Association (now dissolved) 
and the Cotteswold Naturalists Field Club. The 
collections were housed originally in two rooms lent 
by Mr. Sydney Dobell, but were removed to the Art 
School in 1872, and finally transferred to their present 
home in the Price Memorial Hall in 1900, having 
been handed over to the Corporation by deed in 
1896. A scheme of reorganization has been com¬ 
pleted recently and the occasion marked by the issue 
of a “Short Guide to the Collections'”, which includes, 
in addition to the collections in the Public Museum, 
those of the Folk Museum in Bishop Hooper’s 
Lodgings, opened by Dr. R. E. Mortimer Wheeler in 
1935. The Public Museum covers both natural 
science and archaeology; and specimens are 
available for detailed examination by students and 
research workers in a reference room set aside for 
the purpose. The archaeological specimens are in the 
main of local derivation, and are arranged to illustrate 
the development of the material culture of early man 
in the local environment down to Saxon times. 
Historical relics later than the Norman Conquest are 
to be found in the Folk Museum, which illustrates 
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the medieval and later economic and social life of the 
city and surrounding country in agriculture, trades— 
Gloucester is famous for its early iron-working—and 
the home. A special exhibit arranged for the jubilee 
conference of the Museums Association at Cheltenham 
in Jnly had as its most prominent exhibit a selection 
of the local horn industry, which has existed in 
Gloucester since medieval times and still survives m 
one small factory. 


Indian Association for the Cultivation of Science 
The annual report of the Committee of Manage¬ 
ment of the Indian Association for the Cultivation of 
Science for the year 1938 records a membership of 
328 at the end of the year (Calcutta : Indian Associa¬ 
tion for the Cultivation of Science, 1939). Financial 
stringency has limited the purchase of reference 
books and periodicals for the library and also that 
of scientific apparatus, and for the same reason 
the Government of India has been unable to restore 
the ten per cent cut in the annual grant of 20,000 
rupees for the year 1038-39. Appendixes include lists 
of periodicals available in the library and of books 
purchased as well as an account of research work 
carried out in the laboratories of the Association. 
An arrangement has been devised for magnetic 
measurements, at low temperatures in the range 
obtainable with liquid air, on typical paramagnetic 
salts of the rare earth and the iron group. Magnetic 
measurements on rhodochrosite, MnC0 3 , indicate that 
this crystal should prove a more suitable substance 
than the hydrated sulphates and selenates of man¬ 
ganese for use as the medium for the production of 
very low temperatures by the demagnetization 
method. Other studies have included the magnetic 
anisotropy of hydrated gadolinium sulphate, crystal¬ 
line fields in rare earth salts, magnetic studies in 
relation to valency problems and to crystal structure, 
magnetic studies on organic crystals of the aromatic 
elass, and optical studies of the chrysene molecule. 
Other work has been concerned with the absorption 
spectra of arsenic and antimony sulphides and of the 
sulphur molecule. 


Adult Education in Household Science 
Home-IiTfe problems have become, under the 
impact of social and economic changes, increasingly 
'complex and baffling, and among expedients em¬ 
ployed in the United States for coping with the 
Situation is the promotion of adult classes for home 
eo09KHnic&. Such classes are becoming increasingly 
Important, and the Office of Education has issued 
m- stbmdating and helpful guide entitled “Home- 
faasM ag JSdowrtion Programs for Adults” (Wash- 
IMX: Gorwmnsnt Printing Office, Pp. 
H*mty A detailed discussion of principles 
at icaa appropriate for com- 

«d tjao jxcparatum of 

IBfatm* As an 



clothing, child-care and development, home-manage¬ 
ment, care of the sick, shopping, home-planning 
and furnishing, hospitality in the home. The extent 
and character of the existing provision for such 
classes vary widely in different parts of the country, 
but the discussion reveals the existence of an in¬ 
creasing emphasis in American theory and practice 
on the necessity for “the extension of educational 
activities beyond the confines of the school building 
into the co mmunit y”, involving acceptance by the 
public educational authorities of responsibility for 
provision of nursery schools and adult classes. The 
bulletin cont ains much that should interest household 
science schools, organizers of adult education and 
women’s institutes. 

Health Organisation of the League of Nations 
The annual report of the Health Organisation is 
contained in its recently issued Bulletin (8, Nos. 1—2, 
Allen and Unwin, Museum Street, W.C.l. 6s.). 
Prevention and treatment of malaria, cancer, leprosy, 
nutrition, housing and physical education, biological 
standardization and drug traffic are some of the 
subjects that are covered by the activities of the 
League’s Health Organisation. A considerable report 
on rural housing and planning is contributed by M. 
Vignerot (France). The last article, of 260 pages, is 
a survey by Dr. Walch-Sorgdrager of Leptospiroses, 
diseases of man and animals caused by infection with 
minute spiriUiform micro -organisms, which include 
infectious jaundice or Weil’s disease of man and 
infectious jaundice of dogs. A recently differentiated 
epidemic disease of man, ‘mud fever’, is fully de¬ 
scribed. It occurs in regions of the Danube, Elbe 
and Oder which are liable to floods, though is not 
necessarily connected with flooded districts, and is 
caused by a species of Leptospira, L. grippotyphosa. 
The disease is an acute and severe febrile condition, 
but is never fatal. The natural habitat of this 
microbe is uncertain, as is also the problem of 
transmission to man. A bibliography of 70 pages 
completes this important article. A review designed 
to show how the Health Organisation functions, 
entitled “World Health and the League”, is also 
issued by the League (Messrs. Allen and Unwin. 6d‘). 

Birth Customs in East Anglia 
In the June issue of Folk-Lore, Miss Barbara 
Newman and Mr. Leslie Newman record the result 
of a questionnaire sent to a large number of nurses 
in Norfolk, Suffolk, Essex and Cambridgeshire for 
information on husband’s ‘labour pains’ and 
husband’s pains other than labour, such as sym¬ 
pathetic morning sickness and toothache, the use 
of herbal remedies to ensure easy labour or to quicken 
labour, and customs connected with the placenta, 
umbilical cord and caul. Nearly all the midwives ^ 
agreed that ‘husband’s pains’ were quite usual. In 
one case a medical man had himself suffered therefrom, 
and had no doubt that in cases which had come under 
his observation the pains were both genuine and 
BOvere. As regards the prevalence of ‘husband’s 
toothache’, it was reported that at a town co uncil 
’ tChfstinued on p. 437) 
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THE WESTERN ISLES 
THROUGH THE MISTS OF AGES 

By Sir Albert C Seward, F.RJS., President of the British Association* 


Introductory 

T WENTY-SEVEN years ago, when the British 
Association met for the second time in 
Dundee, Sir Edward Schafer chose as the subject 
of his presidential address, “The Nature, Origin, 
and Maintenance of Life” ; he discussed problems 
that will long continue to exercise the ingenuity 
and stimulate the imagination of biologists and 
chemists. A theme such as his is far beyond my 
reach. Seventy-two years ago, the Association 
met for the first time in this city. The Duke of 
Buccleuch occupied the presidential chair, and the 
opening words of his address are applicable to one 
who now finds himself in this privileged position. 
The Duke said: “No man has a title to state that 
he is unworthy of the post he is called on to fill, 
whatever may be his private feelings as to his 
fitness for the post. To state that he is unworthy 
to be there placed is not only a disparagement to 
himself, but is no great compliment to those who 
thought him worthy of being so placed”. 

This, in my opinion, is not an occasion on which 
it is desirable to follow the easier course and 
address oneself in technical language to fellow- 
workers in the pursuit of natural knowledge. The 
position which it is my great privilege to occupy 
affords a rare opportuntiy of talking to a large 
and, I venture to hope, a sympathetic audience, 
inclu ding some at least who are repelled by the 
jargon of specialists. My intention is to speak in 
ordinary language on a subject of which I know 
enough to realize how little that knowledge is, and 

* Presidential address delivered at Dundee on August 30. 


briefly to describe an example of the way in which, 
within one small patch of an illimitable field, a 
student asks questions of Nature and does his best 
to interpret the answers. 

An Excursion into the Past 

I invite my audience to accompany me on an 
excursion of a kind which has substantially con¬ 
tributed to the enjoyment and enrichment of 
my own life, an excursion into a world that knew 
not man, with the object of deciphering from such 
records as we find in the rocks a few pages of the 
story-book of the earth. Each one of us can say 
with Shakespeare's soothsayer: 

“In Nature's infinite book of secrecy 
A little I can read.” 

As that great Scotsman, Hugh Miller, wrote nearly 
a century ago : “We find the present incomplete 
without the past—the recent without the extinct”. 
To reinforce his own opinion he quoted Samuel 
Johnson : “Whatever makes the past, the distant, 
or the future predominate over the present 
advances us in the dignity of thinking beings”. 
We shall try to reconstruct a small part of an 
ancient land, a remnant of which is now called 
Scotland, and envisage a scene at a stage in the 
history of the earth separated from the present 
by at least sixty million years, a stretch of time 
difficult for us who have been called “the after¬ 
thoughts of creation" fully to appreciate. When 
we substitute geological standards for the modest 
time-scale of the human period and remember 
that the earliest chapters of the world's history 
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are recorded in rocks at least two thousand million 
years old, sixty million years dwindle to compara¬ 
tive insignificance. All that it is possible to do 
is to lift a corner of the veil separating us from the 
world as it was and view through dimly illuminated 
vistas the forests and undergrowth on an ancient 
continent that is now represented by a few widely 
scattered, dismembered pieces. 

The History of Plant Life 

The history of plant life in the sea and on land 
is a branch of natural knowledge not unworthy 
of consideration by us human beings who owe our 
existence to the vegetable kingdom. Green plants 
in one vital sense are our superiors : from air and 
water they build up the complex organic sub¬ 
stances necessary to our life, a feat beyond man's 
po^er. As members of a subject race we should 
be interested in endeavouring to unravel the history 
of the plant kingdom—in trying to trace the origin 
and relations of the several classes and groups as 
defined by botanists. The documents that are the 
sources of the botanical historian are contained in 
the earth’s crust: as a preliminary it is worth 
while to ask ourselves of what these documents 
consist; how they came to be preserved in the rocks. 

In order to bring to life the past we must 
take the present for our guide : "‘speak to the 
earth, and it shall teach thee”. There is no reason 
to think of Nature’s methods as other than con¬ 
tinuous. If we stand by the bank of a river flowing 
past tree-covered slopes, we see on the sand and 
mud by the edge of the channel or floating on 
the stream, leaves, twigs, and seeds that are 
random samples of vegetation scattered by wind 
or shed from overhanging boughs, debris swept 
along with off-scourings from the rocks to he 
carried eventually to a delta or an estuary where 
the water-borne material comes to rest. Beds of 
old sands and mud, with included fragments of 
contemporary frees and other plants, exposed on 
ihe faces of cliffs and ravines, are layers of sedi¬ 
ment that have been raised to a higher level. In 
addition to leaves, twigs and other scraps easy 
to see on the split surface of sandstone or shale, 
aedfcneota of former ages, especially such as are 
peaty, occasionally furnish another valuable source 
of information fcmsSble to the unaided eye. 
Minute grams of pollen may be carried by wind to 
places where conditions am favourable for their 
preearaiicHi: fortunately the grains, or at least 
most of them, are protected by highly resistant 
coats mod retain almost few alt feme their 


characteristic form and surface -sculpturing. With 
scareelv anv exception, it is possible for a specialist, 
bv comparative microscopical examination of fresh 
material, to assign fossil pollen-grains to their 
generic and occasionally their specific position in 
the plant kingdom. 

There is another natural agency to which students 
of extinct plants are not infrequently indebted — 
the formation of rocks by volcanic action. From 
time to tim e, volcanoes that have long been dor¬ 
mant eject clouds of ash : these, with streams of 
lava poured over the rim of a crater, spread havoc 
among trees and shrubs that had colonized pre¬ 
carious sites during a peaceful interlude. Yul- 
canicity is not only destructive : paradoxical as 
it may seem, forces inimical to life have contributed 
to the reconstruction of life which they destroyed. 
Scotland is exceptionally rich in botanical treasures 
that are legacies from ages of fire, and indeed the 
fossil plants with which we are concerned here 
owe their preservation to volcanic forces. 

The following botanical retrospect is based 
mainly on results obtained during the last two or 
three years, but not yet published, by the joint 
efforts of Mr. W. N. Edwards, keeper of geology 
in the British Museum, Dr. J. B. Simpson of the 
Geological Survey, and myself. 

Reconstruction of a Forest Scene 
A. The geological background: 

(i) Prolonged and intermittent volcanic activity 

In order to present in true perspective the 
scene which it is my aim to bring to life, it will 
be helpful to visualize the physical features in 
north-western Europe some thousands of years 
antecedent to the phase of geological history 
chosen for closer examination. The chalk downs 
of England and part of the cliffs on the Antrim 
coast of Ireland are made of upraised calcareous 
material that was once a soft white ooze on the 
floor of a clear sea, a sea which had swept slowly 
and irresistibly over an enormous stretch of land, 
embracing the greater part of England, northern 
Ireland and part of the region that is now western 
Scotland. With the uplifting of the chalky ooze 
from the ocean bed and the gradual recession of 
the waters a new land was bora ; a new chapter 
was inaugurated in the history of the earth. 

Following the great upheaval, as a consequential 
phenomenon, subterranean forces that had long 
been quiescent gained the upper hand: floods of 
semi-molten rook from deeply hidden reservoirs 
surged as a fiery deluge over the chalk downs, and 
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over other and older rooks, converting thousands 
of square miles into barren lava-fields, extending 
over an area, not less than 2,000 miles from south 
to north, which reached far beyond the Arctic 
Circle. 

This unprecedented manifestation of volcanic 
energy, which is by no means confined to Europe 
and the arctic regions, but recorded on an equally 
titanic scale in the peninsula of India and else¬ 
where, is one of the wonders of geology; it is 
'convincing evidence that the earth after the lapse 
of many hundred million years had not lost her 
youth ; there was no sign of senescence. During 
the period we are considering, most of Britain was 
land: we know that at a slightly later date a 
broad sea lay over the whole of what is now 
southern England. Travellers in the tube- 
railway in the London district may perhaps derive 
pleasure from the knowledge that they are being 
conveyed through a stiff clay upraised from the 
floor of that ancient sea. As an appropriate 
designation for the great northern land an American 
geologist suggested the name Thulean continent 
or province (see map. p. 417). In the early days 
of the period called by geologists the Tertiary 
era, the greater part of the Thulean province was 
covered with sheets of sombre-coloured lava in 
nearly horizontal layers, products of a series of 
outbursts from deep fissures rent in the earth’s 
crust under the compelling strain of subterranean 
forces, and from localized volcanic centres of 
eruption. The columnar basalts of the Giant's 
Causeway, the columns of the 'cathedral of the 
sea’ at Eingai’s Cave, the basalts of Mull, Skye, 
Canna, Eigg, and other Western Isles, weathered 
into step-like terraces, which form a characteristic 
feature of Hebridean cliffs, the flat-topped 
McLeod’s Tables of Skye (1,600 ft.), precisely 
similar basaltic platforms on the hills of Disko 
Island and the mainland of western and eastern 
Greenland—all these are parts of one stupendous 
whole, a plateau covering half a million square 
miles, that was once the Thulean continent. The 
widespread lava-flcrQp represent one phase of 
volcanic activity in an age of exceptional unrest. 

Another phase is illustrated by more coarsely 
crystalline rocks such as those of the dark Cuillin 
hills of Skye : they were not poured out as lava- 
streams over the land, but were forced upwards 
as great dome-like masses from a deeply seated 
subterranean source and, as their coarser texture 
proves, slowly cooled under the pressure of a thick 
superincumbent load: the comparatively large 


size of the crystals indicates gradual solidification 
from a molten mass. 

These two phases of prolonged rock-building help 
us to appreciate the immensity of geological time. 
Describing the lava-flows of Mull, Sir Archibald 
Geikie wrote: "On Ben More we can walk over 
each bed of basalt from the sea-level to the mountain 
top, a height of 3,169 ft/’ The basaltic lavas we see 
in the cliffs of Mull, and many other islands are but 
a part of the original pile : those that remain furnish 
an impressive example of rock construction which 
must have extended over an enormous period of 
time. The second phase, on the other hand, i^ 
an equally impressive example of rock destruction 
as a measure of geological tim?. We see the jagged 
peaks of mountains rising to a height of 3,000 ft. 
above sea-level which, at no distant date as earth 
history is reckoned, were buried under a consider¬ 
able thickness of younger rocks that have been 
utterly destroyed by the ceaseless operation of 
denuding agents. 

The world to our limited vision appears to be 
almost static; the mountains we have been 
accustomed to think of as symbols of eternity, 
seen through geological spectacles, take their place 
as episodes in a series of events which have 
moulded the changing features of the earth's face. 
The rocky covering of the world viewed by geo¬ 
logists, "foreshortened in the tract of time 5 ', 
reveals itself as a dynamic, mobile crust respond¬ 
ing from age to age to constructive and destructive 
forces which have operated since the earth’s early 
youth, following a still earlier stage when, in the 
imagery of the poet, 

"This world was once a fluid haze of light/' 

(ii) Plant-bearing sediments indicative of quiescent 
intervals 

So far the events chronicled in rocks of igneous 
origin have been spoken of as though there had 
been continuous outpourings of lava with occasional 
showers of ash and, in some districts, upwelling 
of molten material that remained hidden below 
the surface until in the course of time the covering 
rocks were removed by erosion. There is, however, 
clear proof that the extrusion of lava and other 
rocks was intermittent: intercalated among the 
lava-beds are layers of sedimentary material, 
hardened sand and mud, layers of coal, and beds 
of fine-grained limestone containing beautifully 
preserved leaves, a few fruits and other plant 
fragments, also rare examples of insect wings and 
shells. The richest plant-containing layers occur 
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near the base of the pile of basaltic lavas on Ardtun 
Head, the low ‘headland of the waves' near the 
south-western comer of Mull, the island on which 
from his home on Iona—which has been aptly 
named ‘the light of the western world 9 —Saint 
Columba must often have gazed. Trees, shrubs, 
and other plants were able to colonize portions of 
the lava-field during the long pauses between 
recurrent outbursts of volcanic fires. 

The association of sedimentary material with 
the basalts at Ardtun Head was noticed by 
Abraham Mills so long ago as 1790 ; but it was 
not until the middle of the nineteenth century 
that Mr. McQuarrie of Bunessan discovered the 
fossil plants, which were very briefly described by 
Prof. Edward Forbes in an appendix to an im¬ 
portant paper by the Duke of Argyll published by 
the Geological Society of London in 1851. The 
Duke spoke of the leaves as having been shed 
“aut umn after autumn into the smooth still 
waters of some shallow lake, on whose muddy 
bottom they were accumulated, one above the 
other, fully expanded and at perfect rest 59 . By 
far the richest collection of fossils was made by 
Mr. Starkie Gardner rather more than fifty years 
ago, and partially described by him in a paper 
read, to the Geological Society of London in 1887. 
Descriptions of several fossil plants from the Mull 
beds have also been published by Dr. T. Johnson. 
The main collection is now in the British Museum. 
Additional specimens have been obtained by other 
electors in more recent years. 

The work of deciphering the botanical records 
from Mull, Skye, and a few of the other islands is 
rendered mildly exciting by the danger of misinter¬ 
pretation : fossil leaves, we are often reminded, are 
very uncertain guides—records left by Nature in a 
mischievous mood to mislead the unwary and over¬ 
confident student. Sir Joseph Hooker, in an address 
tc the British Association at Norwich in 1868, spoke 
o £ fossil botany as “this most unreliable of 
; but he added by way of consolation— 
science has of late made sure and steady pro¬ 
gress, and developed really grand results' 3 . One 
may cheerfully take the risk of being called an un- 
SGKctifio optimist by colleagues whose chief concern 
ia with living plants. Botanists who confine their 
attention to recent plants have ample sources of 
information, not merely detached leaves but twigs 
bearing leaves, flowers, and fruits: it is natural, 
therefore, that they should tend to undear-eetamate 
the value of leaf-form and yenataoau, often the only 
criteria available to the poleeobotan^t. 


LT R E of September 2, 1939 

B. The ancient flora of the Inner Hebrides . 

What then is it possible to say about the 
ancient flora of the Timer Hebrides without trans¬ 
gressing the limits of probability ? We know very 
little of the smaller and simpler plants which lived 
under the shade of the forest trees or clung to the 
surface of stems where they were washed by 
trickling r ills of rain-water. The three smallest 
plants which have left recognizable fragments are 
a fungus and two liverworts or, as they are often 
called, hepatics, a group allied to the mosses but 
of simpler construction. The fungus was found by 
Mr. Edwards several years ago on some detached 
leaves of a conifer from the Mull plant-beds ; the 
manner of its discovery illustrates an interesting 
technique often employed with success by students 
of fossil plants. In many instances leaves pre¬ 
served on shale are covered with a very thin, 
black coaly film produced as the result of chemical 
change in the plant tissues after death. It is often 
possible, by detaching a piece of the film and 
treating it with certain clearing agents, to remove 
the carbonaceous matter and obtain a sample of 
the surface skin of the leaf that is brown in colour, 
transparent, and suitable for microscopical ex¬ 
amination. After treatment, the Mull leaves 
showed some minute dark spots on the surface film, 
and these on magnification were found to be 
circular disks made of rows of radially disposed 
cells. The disks were identified as organs of a 
fungus closely resembling reproductive structures 
of a living genus Phragmothyrium, a fungus now 
mainly tropical: the occurrence in Mull of a 
nearly allied form is, however, probably indicative 
of a moist rather than a tropical climate. One of 
the liverworts hears a close resemblance to a living 
species, PeUia epiphyUa , which has a wide geo t - 
graphical distribution and is very common on 
damp earth in Britain ; it has a flat green, forked 
body barely an inch in length. The other hepatic 
is a member of a different family, characterized 
by a slender thread-like stem hearing two rows of 
minute leaves ; it bears a striking resemblance to 
some living species included in the order Junger- 
manniales. 

These fragmentary remains of liverworts are worth 
mentioning because fossil examples of such plants 
are comparatively rare ; also for a more important 
reason. A few years ago Prof. J. Walton of Glasgow 
published a description of someliverworts discovered 
for the first time in rocks containing remains of 
plants which grew in the forests of the Coal Age about 
2Q0 millio n years ago. The interesting fact is this : 
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the Palaeozoic liverworts differ scarcely at all in geological periods with practically no modification 
the construction of the delicate plant-body from of their simple design. 

the much later forms from the Thulean continent: The only fern ,o far discovered is very nearly 



Map op the Northern Hemisphere illustrating some of the subjects d rat.t with. 

C, C. The present geographical distribution of Cercidiphyllum, a Japanese and Chinese tree. 

Black patches mark localities and districts -where fossil specimens of CercidiphvHnm ha\e been 
found. Arctic and sub-arctic regions : Alaska, Mackenzie River, Grinnell Land and Ellesmere 
Land, West and East Greenland, Spitsbergen, New Siberian Islands, Lena River- Canada and 
the United States of America : several localities from British Columbia and California, and east 
of the Rocky Mountains in Montana, Wyoming, Oklahoma, etc. The oldest examples of 
Cercidiphyllum leaves are from early Cretaceous rocks m Maryland—the Potomac formation (Pc). 

Others are recorded from Europe—Mull, Switzerland, Bohemia, Silesia; Eastern Asia ; Sakhalin 
Island and the Bureja River, 

AL Mull and neighbouring islands. 

PL The geographical distribution of the occidental plane. 

R. Approximate boundary of the area within which are the present homes of the majority of trees 
and shrubs most closely related to ext met species of the Hebridean flora. 

S. The present distribution of Sequoia aempervirens (redwood) and Sequoia gig ante a (mammoth tree). 

T. Hypothetical boundaries of the Thulean province. 

Both are essentially modern and yet both are related to the sensitive fern, Onoclea &ensibilis , a 
surprisingly ancient. We do not know much about familiar species in JTorth America, ranging from 
the history of these plants, but it is clear that Florida to Newfoundland and as far west as 
some liverworts persisted through a succession of Saskatchewan; it occurs also in northern China, 
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Manchuria, Japan, and Corea : it has what is 
called a discontinuous geographical distribution 
Onoclea. no longer a native of Europe, is often 
cultivated. The fossil fronds from Mull, both 
sterile and fertile, differ scarcely at all from those 
rf the living fern. Records of the rocks show that 
Onoclea formerly grew in north-western Europe 
and in Greenland, regions where, through the 
vicissitudes of climate, it long ago failed to survive. 
Evidence furnished by fossils and the facts of 
geological history affords a clue to the present 
discontinuous range : in all probability Onoclea 
originated on the Thulean continent, perhaps 
north of the Arctic Circle, whence it spread radially 
into America, Europe, and the Far East; in the 
European region it became extinct, sharing the 
fate of many other plants that were unable to 
survive the rigours of the Ice Age. Its territory 
was originally continuous ; now it is restricted to 
North America and eastern Asia. Another member 
of the class to which the ferns belong is the familiar 
Equisetum, the horsetails: one species, closely 
comparable with the living Eqviseium limosum — 
widely distributed in north temperate and arctic 
lands—has been found in the sediments of Ardtun 
Head. Equisetum may be described as an emblem 
of changelessness: nearly related forms grew in 
Paleozoic forests at least 150 or 200 million years 
ago : less closely related plants in the same forests 
--the c&lamites—were comparable in size with 
trees. The slender horsetails of the Coal Age and 
their much more robust and woody allies remind 
us that in the course of evolution some of Nature’s 
early experiments survived unaffected by the pro¬ 
duction of new competitors, while others, less 
successful, left no direct descendants. As we 
follow the march of plant-life through the ages, 
evidence of progress accompanied by retrogression 
becomes recurrently apparent: in the varying 
green mantle of the earth there can be traced 
threads running through the whole, changing very 
ahgbtly as we follow them onwards and upwards, 
preferring aE the time a remarkable uniformity in 
ematfei characters. 

By far the greater number of the fossils from 
Ardtun are leaves of trees or shrubs which belong 
to ono or other o£ the two great daftses of seed- 
bearing plants. In Gynmosperms, including 
conifers and some other less familiar plants, the 
seeds are naked. In members of the other 
the highest* the most various and most abradant 
in the vegetable kingdom* the seeds are mar? 
effiofently protected and are contained in a closed 


case; hence the name Angiosperms Conifers 
played a pro min ent part in the Hebridean forests, 
but their representatives were not such as we find 
in modem Europe A single and well-preserved 
seed attached to a relatively large wing affords 
evidence of the occurrence of a conifer allied to 
the silver fir (Abies pectinata) and some other 
species commonly cultivated in Britain. Firs, 
uring the term for trees belonging to the genus 
Abies, and excluding the spruce fir (Kcea), now 
occur in Europe, northern Africa, northern Asia" 
and America : there is no British species of Abies 
The Mull seed, it is important to note, agrees most 
closely with seeds of firs now living in China and 
Japan. Among other conifers discovered in the 
plant-beds of Mull and Skye are Cephalotaxus, 
Cryptomeria, and Sequoia. Recent species of 
Cephalo.axus are comparatively small trees con¬ 
fined to the Far East; some kinds are cultivated 
in our gardens. The foliage of the Mull species 
bears a striking resemblance to that of GepJialo- 
iaxus fortunei , a small tree widely distributed in 
China. Another genus which we believe to have 
been a member of the Hebridean flora is Cryp¬ 
tomeria : the fossils from northern Ireland and 
the Me of Skye include foliage shoots, cones, and 
pollen-grains. The solitary living species is the 
Japanese Cryptomeria japonica , which occurs also 
in China: this is the tree of the famous avenue 
of Nikko in Japan, a noble memorial of a peasant 
who was too poor in worldly goods to contribute 
the usual building stone or a bronze lamp to the 
mortuary temple of an emperor, and instead 
offered to plant trees to protect visitors against 
the heat of the sun. 

One of the most interesting of all living conifers 
is the genus Sequoia, of which there are two 
species confined within the narrow strip of hill 
ranges bordering Oregon and California on the 
Pacific coast—the redwoods (Sequoia semper - 
virens) of the Coast Range, watered in the dry 
season by mists from the western ocean, and the 
mammoth trees (Sequoia gigantea, often called 
Wei ingtonia) of the Sierra Nevada. (See map, S ) 
Sequoia is an impressive example of the 
light thrown by fossil plants on the past history 
and wanderings over broad regions of the earth’s 
surface of trees that, without man’s protection, * 
would be in danger of extinction. In earlier periods 
Sequoia was almost cosmopolitan ; it ranged over 
wide spaces in the Old and the New World and 
overstepped the limits of the northern hemisphere. 
^Fohage shoots preserved in the sediments of Mull 
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were in all probability borne by trees closely 
related to the living redwoods, trees which are 
well worthy of inclusion among the wonders of the 
world ; they attain a height of more than 300 ft. 
and the rings on cross-sections of giant trunks 
that have been felled bear witness to an age of 
3,000 years and more. They were growing where 
they stand to-day 1,000 years before the Christian 
era. Trees next of kin to the redwoods once lived 
within a short distance from the Polar Sea several 
hundred miles farther north than the present tree- 
limit. Another species of Sequoia, more nearly 
allied to the mammoth tree, lingered on in Britain 
long after the disappearance of the Thulean forests : 
this we know from the discovery of fossil twigs 
and cones in the sediments of an old lake on the 
edge of Dartmoor in Devonshire. The two sur¬ 
viving species live in splendid isolation, dreaming 
of a greater glory that was theirs, their memories 
stored with secrets man can never know. 

There was another naked-seeded tree in the 
forests into which we have intruded, a species of 
Ginkgo, the maidenhair tree. The barbarous 
name ‘Ginkgo*, invented in 1712 by the German 
naturalist Kaempfer, is in the opinion of the Rev. 
Dr. Moule, formerly professor of Chinese at Cam¬ 
bridge, a false transcription of ‘sankyo’, which 
probably means hill-apricot. Leaves perfect in 
form and venation were found in the chalky 
sediment of a lake that filled a hollow in the 
Hebridean lava-field; they differ from the foliage 
of the living tree only in a few minor features 
detected by the practised eyes of Dr. Florin of 
Stockholm in the microscopical structure of the 
superficial cells. Dr. Simpson discovered Ginkgo 
pollen-grains at another locality. The story of the 
maidenhair tree has recently been told (Science 
Progress , January 1938), and the temptation to 
linger over it here must be resisted. 

Ginkgo of all trees furnishes the most thrilling 
example of a link with the past; its history, com¬ 
piled from fossils of many geological ages and in 
many parts of the world, is an enthralling romance. 
This is but one of many histories recorded in 
Nature’s story-book which makes us share the 
thought of Edward Fitzgerald : ‘‘Yes, as I often 
* think, it is not the poetical imagination but bare 
science that every day more and more unrolls a 
greater epic than the Iliad”. It would be rash 
definitely to assert that the maidenhair tree still 
exists under strictly natural conditions as a wild 
tree of the forest. Botanists who have searched 
for it in China, the country believed to be its last 


home, failed to discover convincing evidence of 
the occurrence of specimens which could not be 
ascribed to man's agency. On the other hand, a 
few years ago a Chinese botanist expressed the 
opinion that Ginkgo still grows wild in the province 
of Chekiang in eastern China. The oldest living 
examples occur in China and Japan, often in 
places where, as is fitting, they are venerated as 
trees endowed with healing properties. 

The history of Ginkgo has been traced to periods 
antedating by millions of years the Thulean 
forests : we do not know of what sort its pro¬ 
genitors were ; but we know that it is a survival 
from an age too remote for us to measure in terms 
which we can fully appreciate. We also know 
that Ginkgo, now a lonely relic in the present world, 
is a primitive and isolated type, the sole repre¬ 
sentative of a large family, including many different 
members, all of which save the maidenhair tree 
long ago fell by the way in the struggle for existence. 
When the tree lived in the Hebridean forests it 
was common in other parts of the Thulean con¬ 
tinent from northern Canada to Greenland and 
Spitsbergen, in North America, Europe, and Asia. 
It was as widely distributed geographically as 
oaks, pines, and firs in the modem world. The 
history of Ginkgo is a record of endurance, of 
persistence with apparently little change in an 
unstable world. When we recall the amazing life- 
story of the tree and its forbears the autumnal 
colour acquires a deeper significance : we see in 
the pale yellow of the leaves a refiection of the 
golden age of a family that left a precious legacy. 
Would that the maidenhair tree were endowed 
with the oracular power of the oaks of Dodona 
and, in the trembling accents of its fluttering 
leaves, could tell us not of the future but of the 
varying fortunes of the family as age succeeded 
age. 

The Ginkgo of Mull was not the last of its race 
in Europe: well-preserved remains have been 
found in younger rocks in France and Germany, 
proving that it survived in the Western world, 
though probably only in a few places, to an age 
preceding by a comparatively short period the 
invasion of temperate Europe and North America 
by arctic ice-sheets and glaciers, which had a far- 
reaching effect upon the vegetation in the Western 
world. 

Leaving the naked-seeded plants, we pass to the 
flowering plants or Angiospenns, This class is 
more recent in origin than the Gynmosperms, at 
least so it would seem, and as in present-day floras 
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so also in the Thulean forests, flowering plants 
contributed the greatest number of genera and 
species. We shall take first a few trees and shrubs 
which have descendants still living in Europe, and 
afterwards mention others that have no near 
relations in European floras. There were, we think, 
three or four kinds of oak. all different from those 
now’ living in Europe and America. The largest 
leaves from Mull assigned to the genus Quereus 
are oval, with a broadly rounded base and re¬ 
latively small teeth ; they resemble the foliage of 
a few Indian species, but the oak with leaves 
most closely resembling the fossil form is Quereus 
serrate, a native of China, the rain-forests of 
Assam, Japan, Korea, and the Himalayas. A 
second species from Mull closely comparable 
with other Indian and Far Eastern oaks ; and a 
third form of leaf is very similar in shape and 
venation to a species that now has its home in 
(Tuna, Assam, and the island of Formosa. It is 
noteworthy that none of the oaks of the Thulean 
forests conformed in pattern of the foliage to our 
familiar British trees. 

One of the most conspicuous trees in the 
Hebridean woodland was a plane (Platanus) with 
large handsome leaves almost, but not quite, 
identical with those of the existing occidental 
plane of North America. The fossil evidence in 
this instance is supplied by male flowers and fruit- 
balls as well as leaves. As in all living planes, the 
expanded base of the leaf-stalk enclosed and pro¬ 
tected a bud. There is, however, one interesting 
feature in which the leaves of the Mull tree differ 
from those of any living plane: there were two 
fairly large leaflets attached to the long leaf-stalk 
between the main part of the leaf and the base 
of the stalk. The significance of this peculiarity 
need not be discussed: it is one of those botanical 
problem! of academic interest which excite the 
specialist. A more important fact for us is that 
plane trees in the period we are considering 
occupied a territory which extended very much 
farther north than the present area of distribution. 
Remains of plane trees have been found as far 
north as Spitsbergen in rocks approximately 
equivalent in age to those of MulL 

Thera are in the world to-day six or possibly 
eight different kinds of plane: the oriental plane 
(Platan*# orientate), the only species native in 
Europe, Is one of the noblest living trees; it 
recalls the groves of the Academy in the golden 
ago of Greece. One of the oldest specimens Is the 
rmcrabte stamp bearing eoaamxm anus in the 
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market place on the island of Cos where, legend 
would have us believe, Hippocrates, more than 
two thousand years ago, gave advice to his patients 
under the shade of the youthful tree. The oriental 
plane extends from Greece and the Aegean islands 
eastward to Asia Minor and the Caspian Sea ; it 
is sometimes said to be wild in Persia and northern 
India, but more probably this eastward spread 
should be attributed to man. The most widely 
distributed species in the New World is Platan^ s_, 
occidentalis, growing usually in river valleys from 
Lake Ontario to Florida and west to Texas and 
Nebraska (see map, 417, PI). On the westemside 
of North America there are other species, in 
Mexico and along the Coast Range hills of Cali¬ 
fornia. The most familiar cultivated species in 
Britain is Platanus acerifolia, the so-called London 
plane : this favourite urban tree is regarded by 
some botanists as a hybrid between the oriental 
and the occidental plane ; the time and place of 
its origin are not known with any certainty. 

The geological record of Platanus affords a 
striking example of contrasts between past and 
present areas of distribution. Some of the oldest 
known fossil leaves and fruits are from early 
Cretaceous beds in Greenland, at least 300 miles 
north of the Arctic Circle. The occurrence of these 
remains, in sediments that were deposited in a 
remote northerly estuary before the chalk of the 
British Isles had been upraised from the sea-floor, 
affords definite proof that plane trees lived in 
arctic forests mil li ons of years before they spread 
to the southern part of the Thulean continent. 
The birthplace of Platanus may have been in the 
far north, whence in course of time it spread to 
Iceland and Spitsbergen, from arctic to temperate 
North America and Europe, and wandered as far 
east as Sakhalin Island on the eastern confines of-, 
Asia. 

One of the comparatively few trees in the 
Hebridean forests related to recent British species 
was a Coiylus with leaves similar to those of our 
hazel but still more like the foliage of species now 
living in India and the Far East. Hazels were 
associated with planes not only in the ancient flora 
of Mull but a 1 so in circumpolar forests from which 
they travelled, in response to the urge of climatic* 
change, to fresh and more genial homes farther* 
south. Another tree in the Thulean forests was a 
cornel, a species of genus Cornus, which has a far- 
flung distribution, in arctic and sub-arctic coun¬ 
tries, in North America, Europe, and Asia. While 
fully conscious of the danger of placing excessive 
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trust in leaves as evidence of affinity, we believe 
that a Chinese cornel (Cornus ckinensis) agrees 
most closely in foliage with the Mull species. The 
cornels are members of an old stock represented 
in northern forests as long ago as the Cretaceous 
period. 

Among the larger fossils from Ardtun Head are 
a few almost perfectly preserved leaves of a vine, 
which we believe to be specifically identical with 
specimens previously discovered in Alaskan rocks 
of approximately the same geological age as those 
associated with the lava-flows of Mull. Similar 
leaves have been described from Greenland, Ice¬ 
land, Spitsbergen and more southern localities in 
America and Europe. Vines were widely dis¬ 
tributed even as far back as the Cretaceous period : 
there is now only one European species, the wine- 
producing Yitis vinifera ; but its leaves are unlike 
the fossils from Ardtun. The striking contrast 
between the present distribution of the vine in 
Europe and its former, much more extended dis¬ 
tribution which included arctic and north tem- 
terate regions, raises the difficult problem of 
changes in climate from one age to another. Vine 
scrolls are a fairly common ornament on early 
Northumbrian Anglo-Saxon crosses, a motif 
adopted in still earlier ages by Greek and Roman 
sculptors, which, after the lapBe of centuries, 
reached the highest expression of naturalistic 
treatment in England in the last two decades of 
the thirteenth century. Millions of years before 
vine leaves and fruit were fashioned in stone, one 
kind lived in pre-human days on the Thulean 
continent; and it is noteworthy that its nearest 
counterpart in the modern world occurs in the 
Ear East. 

We turn now to trees and shrubs belonging to 
genera which are no longer living in Europe. The 
first tree to be considered furnishes a striking 
contrast, in the narrow limits of its present geo¬ 
graphical area, to the widely spread cornels and 
oaks. Cercidiphyllum is now confined to Japan 
and mountain valleys in some parts of China (see 
map, C>C.), The name Cercidiphyllum was chosen 
because of a superficial resemblance of the leaves 
to those of the Judas tree, Cercis siliquastrum ; 
only a single species, with a few varieties, has 
survived, Cercidiphyllum japonicum > familiar to 
many tree lovers who cultivate it for the sake of 
the exceptionally beautiful gold, pink, and red 
parti-coloured autumnal foliage. In common with 
some other trees of ancient lineage, Cercidiphyllum 
lacks any near relations in the present age; it is 


one of a select company of Nature's anachronisms. 
Like the Maidenhair tree, it is an aberrant type, a 
relic living within a comparatively small area in 
the Far East: formerly it was one of the most 
widely distributed forest trees on both sides of 
the Atlantic Ocean. Several beautifully preserved 
leaves have been found in the plant-bed^ of 
Ardtun Head, leaves and occasionally fruits of 
Cercidiphyllum have been found in Grinnell Land 
and Ellesmere Land on the north-eastern comer 
of the Canadian Archipelago, in Alaska and at 
several localities on the Pacific and Atlantic 
coasts of North America, in Greenland, Iceland, 
and Spitsbergen, as well as in Switzerland and 
other parts of Europe (see map). Leaves, 
superficially at least indistinguishable from those 
of the existing species, are recorded from sedi¬ 
mentary beds in the valley of the Potamae River 
in Maryland assigned to the early days of the 
Cretaceous period when flowering plants were 
comparatively few in number and had not yet 
come into their owm as the dominant class in the 
plant kingdom. When we remember the remote 
antiquity of Cercidiphyllum and its wanderings 
over the earth's surface during the passing of 
millennia, the autumnal glory of its foliage is 
enhanced a hundredfold and acquires a symbolic 
meaning. 

The plant-beds on the headland of Ardtun have 
yielded very few recognizable fruits and seeds. 
Among the rare examples of fruits are some, about 
half an inch long, consisting of a slightly elongated 
seed-vessel surmounted usually by five leaflets, the 
enlarged and persistent covering of the young 
flowers, which served as efficient aids to dispersal 
by wind. The fossil winged fruits and associated 
leaves present a remarkably close resemblance to 
those of some living species of Abelia, a genus 
named after Mr. Clarke Abel, who discovered the 
shrub in China about one hundred and twenty 
years ago. Abelia is a member of the honeysuckle 
family (Caprifoliacese): most of the existing 
species have their home in Central China and are 
cultivated as flowering shrubs in European 
gardens. There are a few species in Japan, the 
Himalayas, and Mexico. Fruits of a Chinese 
Abelia agree most closely with the fossil specimens. 
Similar though not specifically identical fruits 
were discovered thirteen years ago by Mrs. 
Clement Reid and Miss Chandler in a collection 
of fossil plants from Bembridge in the Isle of 
Wight. The Bembridge flora is younger geologically 
than the flora of Mull and indicates a wanner 
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c lima te. Other examples tfere recorded long ago 
from south-eastern France. It is therefore clear 
that shrubs next of kin to Abelias now living in 
China were once native in western and northern 
Europe. The introduction to British and Con¬ 
tinental gardens in our time of Ahelia, Cercidi- 
phyllum, and other trees and flowering shrubs 
may be described as the reinstatement, through 
man's desire for horticultural novelties, of plants 
that had long been exiles from Western woodlands, 
where as natives they were never seen by human 
eyes. 

So far, attention has been confined to a selection 
of plants identified from leaves and a few fruits. 
If time permitted, the list could be substantially 
enlarged by inclusion of the interesting results of 
Dr. Simpson’s intensive study of pollen-grains, 
which he found by microscopical examination of 
broken-up pieces of lignite and coal, associated 
with sandy beds in Mull and on the adjacent 
peninsula of Morven. The pollen-bearing layers 
of rock are below the basaltic lavas and therefore 
slightly older than the leaf-beds of Ardtun Head. 
Dr, Simpson discovered several conifers and 
flowering plants confirmatory of identifications 
based on leaves; he also made many additions 
to the list compiled from leaves, fruits, and seeds. 
Three of his discoveries are selected for brief 
reference. He found pollen-grains of two kinds of 
adder (Alnus): the pollen of alders has a very 
characteristic structure and can easily be recog¬ 
nized. The occurrence of alders in the Hebridean 
flora supplies one of the few links between the 
extinct and the present European vegetation. 
The second genus chosen from Dr. Simpson’s list 
is Magnolia: it is now- represented by many 
species, both trees and shrubs, and is widely dis¬ 
tributed on two rides of the Pacific Ocean: in 
Aria along the Himalayas and in parts of Tibet, 
over a large area in China, Japan and Korea, the 
Malay Archipelago, and Indo-China : in America 
from southern Ontario as far south as Central 
Ameri ca and Cuba. It was shown many years ago 
that Mongolia formerly lived in Europe and 
flourished as far north as 1st. 70° 1ST. in Greenland ; 
we now know that it played a part in the adorn¬ 
ment of the Tbuleen forests. 

Finally, a few words on the discovery of pollen- 
grains bettered to belong to a species of Nelum- 
biura: this genua is one of the most attractive 
water plants, a plant held sacred in ancient 
Egypt and venerated in the Far East. One of the 
firing flpeotee is the sacred Iotas, native in 


and Japan and established as far west as the 
Caspian Sea; the other species has an extended 
range in North America, spreading as far south as 
the West Indies and Brazil. Nelumbium no longer 
grows in the Nile : long years ago it had a wide 
distribution in Europe, both in the Cretaceous 
period and in later ages. Looking backwards, we 
see its great circular leaves spread over the still 
waters of a Thulean lake. 

It is important to note that Dr. Simpson’s 
comparative investigation of fossil and recent 
pollen shows a preponderance of eastern Asiatic 
species in the Hebridean flora. 

Fancy with Fact 

We have attempted to re-create a scene in the 
past, and it is natural to ask—how does our 
reconstruction compare with reality 1 As it is 
impossible to satisfy curiosity by an actual flight 
to the Thulean continent, we can at least imagine 
ourselves miraculously transported to a destina¬ 
tion where the past has become the present. At a 
very early stage of the backward journey we 
should see the greater part of the land being 
gradually obliterated by a covering of snow and 
ice; glacial conditions would be succeeded by a 
climate becoming more and more genial. Human 
beings would be missed before one-fiftieth of the 
flight had been completed. At last, after observing 
the moving panorama of land and sea, fluctuations 
in climate and changes in the character of the 
vegetation, let us imagine ourselves at the journey’s 
end. Combining fact with fancy, we find ourselves, 
where in day-dreams we have often been, among 
the plants on the lava plateau. Thanks to the 
artistic co-operation of Mrs. Gwendy Caroe, it has 
been possible to give substance to our mental 
picture based on geological and botanical facts: 
It requires a special effort for us, who think of 
ourselves as overlords in Nature’s realm, to 
visualize a world in which ma n has no place. 
Alone in a world which for millions of years to 
come would be uninhabited by the human race, 
we could scarcely fail to look upon the beauty of 
Nature’s pageantry with a strange and more 
penetrating vision: 

‘‘Beauty, the eternal Spouse of the Wisdom of GodJ 
and Angel of Ms Presence thru’ all creation.” 

We should realize as never before man’s insigni¬ 
ficance : on the other hand, our estimate of 
spiritual values would be raised to a higher level 
and we should experience a deeper sense of union 
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with the infinite. Our tendency is to think of the 
past, as we think of the present—in relation to 
man : we forget his very recent participation as 
an actor in life’s drama. As we look at Nature as 
into a mirror, our own image obtrudes itself into 
the foreground. Had man been a dweller on the 
Thulean continent he would have seen, as we see, 
the sun by day setting in motion the living 
machinery of trees and herbs ; the splendour of 
the evening sky; he would hear the wind in the 
trees, the music of running water and the songs of 
birds. The beauty of Nature is eternal. To the 
east and north beyond the lava-fields the Cale¬ 
donian mountain ranges would be seen rising to 
greater heights than any of their peaks reach to-day ; 
they were still to be exposed for millions of years 
to the destructive operation of Nature’s sculpturing 
tools. Making afresh demand upon our imagination, 
let us take a longer view over the curve of the 
earth towards the heart of Europe and far to the 
east to northern India. We should look in vain 
for the Pyrenees, the Alps, the Carpathians, and 
the Himalayas : these and other mountain ranges 
had not yet been lifted up; the time of their 
birth was not far off. We should see in their place 
a broad belt of water stretching from the Atlantic 
to the Indian Ocean, linking West with East. On 
the bed of this ancient sea—the Tethys Sea of 
geologists—sediments had long been accumulating, 
and these, with other rocks of igneous origin, 
would he involved at no distant date in a complete 
transformation of the earth’s features and the 
crumpling of the crust into the “everlasting hills”. 

Returning to the Thulean continent at a place 
near the present geographical position of the Inner 
Hebrides, let us take a survey of the vegetation. 
We should be impressed by its luxuriance: at 
first sight the general aspect would seem familiar, 
but on closer examination of the trees and shrubs 
we should find only a few recalling modem 
European species ; many would remind us of 
exotic plants of Eastern origin. Despite the 
immensity of the time interval separating us from 
the world we had left, we should not be aware 
of any such marked contrast in the general char¬ 
acter of the vegetation as we might have expected. 
The plants had already put on their familiar dress 
and would seem to us surprisingly modem. But— 
and this would be the deepest impression—we 
should feel that we were among trees and shrubs 
that were reminiscent of remote Eastern forests. 
We should be conscious of the dynamic character 
of the plant-world; we should be driven to the 


conclusion that the forests were mainly composed 
of wanderers resting for a time in a temporary 
home whence, as conditions changed, they would 
pass to other stages in the long journey to their 
present refuges in Asia. 

Evolution 

There remains another question which is always 
asked by those who attempt to reconstruct the 
vegetation of past ages: What contributions do 
the records of plant-life make towards a better 
understanding of evolution i The riddle of evolu¬ 
tion remains a challenge and, as knowledge 
increases, we make fresh guesses. As a Cambridge 
friend writes in a recent volume of “Provocative 
Verse” : 

“That life evolves was guessed of yore, 
Darwinians prove it true; 

Of how and why we know but little more 
Than old Lucretius knew.” 

The little more we know urges us to continue in 
hopeful expectancy the long and endless prying 
into Nature’s methods. What then do we learn 
from the ancient flora of the Western Isles ? 

The facts do not substantially help us to trace the 
unfolding of life in the long interval separating 
the older part of the Tertiary era from the present 
time. There is little difference between the pist 
and the present vegetation of the world as a whole 
in the nature of trees, shrubs and ferns: our 
knowledge of the earlier history of herbaceous 
plants is very meagre. The fossil flora of Mull 
represents an early phase of what may be called 
the modem type of vegetation, which overspread 
the world in the later stages of the Cretaceous 
period and has persisted with few major modifica¬ 
tions until now. Evolution seems to have been 
characterized by bursts of production when new 
and successful types exercised a transforming 
influence; and these periods of exceptional 
creative activity were separated by periods of 
relative stability. The early Tertiary floras belong 
to a stage when a new order had become well 
established and an older order had passed its 
prime. The one great difference that emerges from 
comparison of the Mull flora and the existing 
European floras is not a difference in the compo¬ 
nents of the world forests, but a contrast in the 
geographical positions occupied by the various 
genera in the northern hemisphere : for the most 
part a Western home has been exchanged for a 
home in the Far East. 
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Drifting Continents 

If we followed the vegetation on the southern 
part of the Thulean land farther to the north, we 
should be impressed by its apparent indifference 
to changing physical conditions as we travelled 
beyond the Arctic Circle : we should fail to notice 
any zonal distinguishing characters in the floras 
such as in our day reflect the passage from tem¬ 
perate to arctic regions. The evidence of fossil 
plants forces us to the conclusion that the vegeta¬ 
tion on the Thulean continent, its northern 
boundary within a short distance of the polar sea. 
its southern border on the latitude of northern 
Ireland and western Scotland, was astonishingly 
uniform. How, we ask, can we explain this sur¬ 
prising and well-attested fact ? There must, it is 
generally agreed, always have been climatic belts ; 
high arctic and much lower temperate regions 
cannot have supported closely comparable floras 
possessing several species in common. Some of us 
are convinced that changes in geography from one 
period to another, land connexions where there 
are now arms of the sea, interference with paths 
of ocean currents and consequential changes in 
temperature axe inadequate as explanatory causes. 
What then remains ? Were it possible for us to 
make a survey of the Thulean continent as it was, 
we might find that the geographical relation of 
the northern part of the forest-clad land to the 
North Pole was by no means the same as it is 
now. 

It is difficult, it is probably impossible, to 
explain the facts without calling to our aid the 
hypothesis of drifting continents usually associated 
with the late Prof. Wegener and recently discussed in 
an able book by Prof. A. L. du Toit of South Africa. 
This is a controversial subject beyond the scope 
of my address; I can do little more than r eaffir m 
adherence to the view that plant records from 
rocks of many ages raise problems which seem to 
be insoluble unless we postulate movement and 
fcSding of the earth’s crust. As icebergs are slowly 
drifted by ocean currents, as masses of cumulus 
clouds rapidly changing shape pass across a blue 
ciy ; ao, the rate of travel enormously reduced, 
barge dabs of the outermost rocky shell of the 
world may have shifted their position in the course 
of geological time. It must, however, be admitted 
that as yet refined methods of measurement have 
not furnished any evidence of crustal movement. 
Dr.Norfund of Copenhagen has stated that longi¬ 
tudinal detemunatkms, carried out by the D anish 
Geodetic Institute In 1927 and 193? with & 


modern transit instrument, both times on the 
same pillar at a locality on the west coast of 
Greenland, gave practically the same result. 
In his presidential address at the Norwich 
meeting of the Association in 1935 Prof. W. W. 
Watts made an interesting and judicial reference 
to the Wegener hypothesis : he spoke of it as 
having been hailed by many classes of investigators 
as almost a panacea, and quoted one of several 
critics who called it a beautiful dream, the dream 
of a great poet. 

Proof or disproof of the Wegener hypothesis 
will be forthcoming in the more distant future, 
when the precision of modem methods of measure¬ 
ment has been available long enough to provide 
trustworthy data. Meanwhile, we must be content 
to wait in sanguine expectation that an interpreta¬ 
tion of the overwhelming evidence furnished by 
fossil plants will be provided by research workers 
in the geophysical field. 

One of the most impressive examples of the 
bearing of fossil plants upon the fascinating prob¬ 
lem of climatic conditions in the past has been 
furnished by Prof. T. M. Harris of Reading. The 
facts are briefly these : several years ago Prof. 
Nathorst of Stockholm described a large collection 
of fossil plants from rocks in Scania, the southern¬ 
most province of Sweden, demonstrating the 
existence of a flora many million years older than 
the one we have been considering. It was a very 
rich flora composed of numerous ferns, conifers, 
and other plants \ it probably lacked flowering 
plants. More recently, Prof. Harris made a still 
larger collection of fossils during a long visit to 
eastern Greenland in the ice-hound district of 
Scoresby Sound where, under extreme arctic con¬ 
ditions, only a few stunted plants are able to 
exist. 

Nothing could be more striking than the present 
contrast between the floras of eastern Greenland 
and southern Sweden. The arctic fossil plants of 
the same age as those from Scania demonstrate 
the former existence of a flora even richer than 
that from southern Sweden: comparison of the 
two floras affords no indication of any diff erence 
in the size of individual plants and no diff erence 
in the vegetation as a whole. A luxuriant and 
uniform vegetation occupied an area stretching 
from central Germany to southern Sweden and 
a thousand miles farther north beyond latitude 
70° N. The fosBils preserved in rocks at localities 
within this far-flung geographical area from south 
to north give no indication of any such change 
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in the plant communities as we should expect and 
as we find when we contrast arctic and temperate 
floras in the present world. This uniformity, I 
venture to think, is inexplicable unless we assume 
a very considerable movement and reshuffling of 
the earth’s crust. The geological historian needs 
the co-operation of astronomers and physicists in 
his endeavour to reconstruct the world at the 
successive stages of its development ; he looks to 
them to prevent him from making assumptions 
inconsistent with conclusions reached by workers 
in other fields. On the other hand, geologists and 
palaeontologists contribute facts that are incon¬ 
trovertible however much they seem to be in 
opposition to the views of students whose primary 
interest is in geophysical problems. 

Neglect of Earth History in Education 

There are still some people who ask, what is 
the use of the kind of information given in this 
address ? My reply is that knowledge gained from 
a first-hand study of Nature, both animate and 
inanimate, has a value beyond price. Enjoyment of 
the romance of creation as recorded in the life 
of the past and of the present is within the reach 
of all who have the desire to read the open pages of 
Nature’s book. In the rocks we find the soul of 
history: the whole world throbs with life, and 
the joy of it all is ours to share : 

e T said it in the meadow path, 

I said it on the mountain stairs— 

The best things any mortal hath 
Are those which every mortal shares.*’ 

We have caught here through the mists a 
glimpse of a scene on earth’s stage separated 
from the present by a small fraction of time in 
relation to the whole span of geological history. 
The Thulean forests which we have visited in¬ 
cluded trees, shrubs, and other plants of sur¬ 
prisingly modern aspect, though it is not to be 
supposed that they were absolutely identical 
specifically with their living descendants; from 
the material available it is impossible to define 
or assess the difference. What we have seen 
throws little light on the evolution of the plant- 
world ; it is equally true that the main conclusion 
forced upon us by our retrospect cannot fail to 
convince us that it is impossible to understand 
the present distribution of plants over the earth's 
surface unless we extend our survey into the past. 
Darwin spoke of geographical distribution as a 


noble science, ‘'almost the keystone of the laws 
of creation”. The living world cannot be fully 
appreciated as an expression of creative energy 
unless we free ourselves from the cramping 
influence of the environment in which we 
live. 

As a botanist whose first love was geology, may 
I make a plea for wider recognition of physical 
geography and geology as branches of knowledge 
possessing an inestimable value as a means of 
bringing young people into close companionship 
with Nature and as a source of refreshment, a 
stimulus, and an inspiration. Most of us would 
probably agree with the spirit of a remark made a 
good many years ago by the late A. C. Benson : 
“I find it hard to resist the conviction that, from 
the educational point of view, stimulus is more 
important than exactness'*. Arguments in favour 
of introducing geology into schools were put for¬ 
ward in a report on scientific education presented 
at the Dundee meeting seventy-two years ago, and 
in 1936 and 1937 the Association published two 
reports on the same subject. Let me add another 
argument of no little value : Hugh Miller wrote in 
a letter to a friend: ‘‘Geology is, I find, a science 
in which the best authorities are sometimes con¬ 
tent to unlearn a good deal*’. That is w’orth much : 
geology helps us to cultivate the not too common 
virtue of admitting that it is possible to make a 
mistake. 

In conclusion, I cannot do better than quote 
with wholehearted agreement words spoken 
by Sir William Bragg in his presidential address 
to this Association eleven years ago : ‘"Some speak 
of modem science as tending to destroy reverence 
and faith. I do not know how that can be said 
of the student who stands daily in the presence 
of what seems to him to be infinite”. These words 
apply with equal force to searchers after truth 
whose main interest is in the living world, no less 
than to those whose objective is the elucidation of 
the structure of matter that is called by contrast 
dead and yet vibrates with life. The earth was 
once lifeless: when and how living protoplasm 
had its birth we do not know, nor do we know 
whereupon were the foundations of the earth laid. 
We can only echo in our hearts the voice out of 
the whirlwind: 

“Whereupon were the foundations thereof 
fastened ? 

Or who laid the comer stone thereof; 

When the morning stars sang together. 

And all the sons of God shouted for joy 1” 
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SUMMARIES OF ADDRESSES OF PRESIDENTS OF 

SECTIONS 


Instruments in Science and Industry 

HE presidential address by Mr. R, S. Whipple 
to Section A (Mathematical and Physical 
Sciences) is largely devoted to showing how much 
the progress of the sciences depends upon the 
development of the instruments employed- A few 
well-known instruments are selected as examples— 
the microscope, telescope, spectroscope, etc. Their 
development has a long history and each can be 
adapted to yield accurate measurements by the 
addition of suitable devices. 

One of the earliest scientific workers, the Dutch 
naturalist Leeuwenhoek, during the period 1674- 
1723, discovered by means of a single-lens micro¬ 
scope the protozoa and bacteria, and made many 
other discoveries of supreme importance. Although 
many variations in the design and mechanical 
construction of the microscope were made during 
the eighteenth century and the early years of the 
nineteenth, yet there is no invention of funda¬ 
mental importance to record until the construction 
of the achromatic objective. This was first success¬ 
fully completed by the French optician Chevalier 
about 1826. Abbe carried the corrections to a far 
higher degree of perfection, notably by using glasses 
of new types which at his suggestion had been 
worked out by Schott, to produce, about 1886, the 
so-called apochromatic objective. It is difficult to 
see how the resolving power of the microscope is 
to be increased further using light from the visible 
region of the spectrum; the alternative is the 
employment of rays of shorter wave-length. 

J- E. Barnard has developed a successful 
technique in connexion with ultra-violet microscopy 
and has shown that it is possible to study and 
! photograph living bacteria, which are normally 
transparent to fight from the viable regions of the 
spectrum. 

The use of short-wave radiation has proved so 
successful in the case of the ultra-violet micro¬ 
scope that great Interest is being shown in the 
development of instruments using still shorter 
radiations. It is possible, in a suitably designed 
piece of apparatus, to use a beam of cathode rays 
to obtain photographs of bacteria and bacilli at 
magnifications as high as 20,000 diameters. 

Although a Dutchman, Iippershey, discovered 
the telescope, yet it was Galileo who first produced 
an instrument worthy cf the name. Ha ground 


and polished his own lenses and in 1610 discovered 
the satellites of Jupiter. Newton pointed out that 
the focal length of the refracting telescope could 
not be reduced owing to the refrangibility of 
light of different colours and the impossibility of 
focusing for all the colours simultaneously. In 
1663, James Gregory suggested the reflecting tele¬ 
scope, and five years later Newton constructed the 
first satisfactory instrument, 

Herschel made many specula of high quality, 
culminating in one of 4 ft. diameter for his Slough 
telescope. Owing to the increasing demand for 
telescopes of higher magnification, and of increased 
light-gathering power, the size of the mirrors used 
in modem instruments is steadily increasing. An 
instrument is now being constructed for the Mount 
Palomar Observatory in which the mirror is 
200 inches in diameter. 

The highest accuracy obtainable is required in 
the divided circles of astronomical and surveying 
instruments. In the latest form of theodolite the 
circles are made of glass, the divisions being 
etched upon them. The advantages of the divided 
glass circle are so marked that the new reversible 
transit instrument for the Boyal Observatory, 
Greenwich, is provided with such circles, 28 inches 
in diameter. 

The spectroscope is proving of great service in_ 
industry both as a tool for rapidly analysing 
samples of materials and for detecting impurities. 
The value of the instrument in advanced physical 
work cannot be easily exaggerated. 

After discussing briefly the instruments used in 
the measurement of time, Mr. Whipple considers 
the importance of modem electrical instruments 
and the large part that wifi, probably be played 
in their future development by the thermionic 
valve. In concluding, he stated that he was much 
impressed with the steadily growing demands for 
higher accuracy in all measurements. As new 
problems arise both in science and industry the 
requirements become more stringent. The instru¬ 
ment maker constantly receives incentives to pro¬ 
gress from the scientific worker, to whom he owes 
not only suggestions but also many of bis new 
materials. If knowledge is to progress, it is 
essential that theory and practice advance 
together. Nowhere is this more true than in 
the development of scientific instruments. 
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Film Reactions as a New Approach 
to Biology 

OWARDS the end of the last century, the 
biologist considered that the biological entity 
was the whole living unit. In recent years the 
interest developed in specialized processes such as 
enzymatic reactions has tended to obscure ap¬ 
proaches to the mechanism of co-ordination and 
integration of activities of a cell. Since an analysis 
of the colloidal properties of living matter reveals 
that a large fraction of the material and energy 
lies in a new phase, the interphase, it seems 
pertinent to inquire how far physical and chemical 
reactions may be modified when the reactants are 
confined to an interphaBe. This is the subject- 
matter of Prof. E. K. Rideal’s presidential address 
to Section B (Chemistry). The general considera¬ 
tions in respect to composition and structure of 
the interfacial phases have long been known and 
have been exhaustively examined during the last 
twenty years. More recently, attention has been 
directed to the physical properties of monolayers 
of the macromolecules, such as the proteins and 
methylated celluloses and starches. These are of 
interest in that two-dimensional gels, prototypes 
of membranes, can be formed. The fact that the 
molecules in monolayers are orientated in respect 
both to the substrate and to their neighbours, and 
that this orientation can be affected by expansion 
or contraction of the monolayer, is shown to have 
an important bearing not only on the rates but 
also on the height of the potential barriers involved 
in the reactions. Many examples are noted in 
surface chemical reactions, including both enzyme 
activities and photochemical processes. 

Since the molecules at the interfaces are 
orientated, in two component systems molecules 
of different species can be adlineated with respect 
to one another. Under these conditions the inter¬ 
action energies comprising both the polar as well 
as the non-polar portions attain maximum values, 
and stable complexes frequently result. The 
formation of these complexes is brought about by 
the penetration of a monolayer of one species by 
the molecules of the penetrant. These penetrative 
reactions appear to be involved in various bio¬ 
logical processes such as lysis, agglutination, or 
sensitization, and to play a part in the action of 
various drugs. Complexes formed in this way may 
he broken by other reactants and can likewise 
serve as carriers for an otherwise non-transportable 
reactant. 

Penetrative reactions involve the penetration of 
a monolayer by a reactant containing but one 
reactive polar group. If the reactant contains two 
or more of such reactive groups, on injection 
beneath a monolayer the reactant will he adsorbed 


by the monolayer and form a series of interlinks. 
An extensive interlinking results in the formation 
of a non-dispersable tanned skin possessing distinct 
properties. Finally it is pointed out that action as 
opposed to injury currents can be imparted to 
such a system by periodic alteration of the orienta¬ 
tion of the molecules of an interphase. 


Metamorphism and Igneous Action 

HE consideration of the relation betw t*en 
metamorphism and igneous action, which 
forms the subject of Prof. H. H. Bead’s presidential 
address to Section C (Geology), fall 5 ? into two parts. 
First, a brief historical summary of the peculiarly 
national contributions serves to display the wide 
divergences in opinion on this question. The views 
of the Rosenbusch school of pure thermal meta- 
morphism are contrasted with the imbibition 
notions of the French, and the work of Becke of 
Vienna, the Swiss, Sederholm of Finland and the 
Americans is reviewed. The classic investigations 
of George Barrow on zones of progressive regional 
metamorphism in the highlands north of Dundee 
and their causal relation to granitic injections are 
sympathetically summarized. 

In the second part of the address, a discussion 
is presented of the origin of regional metamorphism, 
that is, of the transformations which have affected 
large portions of the earth’s crust. Prof. Read 
objects to the customary view that regional meta¬ 
morphism and dynamic metamorphism are equiva¬ 
lent terms, and suggests that, apart from the 
dominantly cataelastie effects produced in rocks by 
patent dislocations, metamorphism is not directly 
controlled by orogenic deformation. The preserva¬ 
tion of original sedimentation textures, the 
coincidence of schistosity and bedding, the hoii- 
zontality of schistosity over wide areas and 
mimetic crystallization generally are observed 
features which are incompatible with dynamic 
action. 

To account for these features, the operation of 
a static or load metamorphism in which the trans¬ 
formation is considered to be due to the vertical 
pressure of superincumbent beds has been invoked 
bv some. Objections to the validity of load meta¬ 
morphism are, however, many. The existence of 
completely non-metamorphic rocks which have 
nevertheless been covered by an immense thickness 
of strata, high-grade metamorphio rocks resting 
on lower-grade rocks, and the narrowness of meta- 
morphic zones are examples of these objections. 
Load, by itself, is not enough. 

Prof, Read considers that metamorphism is not 
a function of depth. He suspects that the notion 
of the great depths of high-grade regional 
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m^tamorphism flourishes because of the supposed 
necessity of carrying rocks down to be meta¬ 
morphosed, and suggests that as an alternative 
we should consider bringing the metamorphosing 
agents up. This can take place in connexion with 
granitization and the formation of migmatites. 
Whatever be the origin of granitic magma, it has 
been demonstrated in dozens of localities that solid 
rocks have been converted into rocks of granitic 
character. In the production of such migmatites, 
replacement must be the essential process, and it 
is reasonable to believe that during this replace¬ 
ment there occurs an emigration of material into 
the country-rocks adjacent to the theatre of 
gr&nitization. Around the migmfttite core, there¬ 
fore, zones of various characters depending upon 
the localization of different precipitation-fronts are 
formed. 

One of the most firmly established facts of meta- 
xnorphic geology is the close association of highest- 
grade metamorphic rocks, such as those of the 
gillimanite and cordierite zones, with migmatites. 
This association has been variously interpreted, 
but Prof. Read agrees with Barrow and others in 
seeing in it a direct causal connexion. These 
high-grade rocks, however, are but the final stages 
in the progressive series of zones which supply the 
common types of regionally metamorphosed rocks. 
It seems reasonable to suggest, therefore, that 
regional metamorphism as a whole is genetically 
related to igneous activity of some kind. Out 
from the central theatre of granitization there pass 
waves of metasomatizing solutions, changing in 
composition and in temperature as they become 
more distant from the core and promoting thereby 
the formation of zones of metamorphism about it. 
Relief is obtained in the outer and cooler zones 
by shearing, in the inner and hotter zones by 
internal reconstructions. Such a metasomatic 
metamorphism accounts for the superposition 
of high-grade on low-grade rocks, for the preserva¬ 
tion of original textures, for the coincidence of 
achistoaity and bedding, for the changes in chemical 
composition of the progressive zones and so forth. 

Prof Read's conclusion, which is offered for 
diecnsacm, m that all rock transformations may be 
e t antofl into two groups, those of dislocation- 
Mtawwphiem associated with dislocations of 
the maot, and those of regional and thermal 
installwrp tom, associated with igneous activity. 


Perspectives in Evolution 

npHERE are Some general problems regarding 
A life and evolution which are best compre¬ 
hended by analysis of kmg-rango views of existence 
upon the earth. Same of these problems were 
restated in the light of recent knovrftaage by Prof, 


James Ritchie in his address to Section D 
(Zoology). 

Investigation of the properties of living things 
has led to modification of the extreme mechanistic 
and vitalistic views of life and has gone far in 
reducing its mvstery to terms of physics and chem¬ 
istry. Theories of the cell as an electromagnetic 
unit and of life as the dynamic equilibrium between 
such units, or of life and the cell as originating in 
an etherial vortex are less convincing than the 
researches which show that certain activities of ^ 
cells conform almost perfectly to the laws of 
osmotic systems, to Dorman’s membrane equili¬ 
brium, and to catalytic action brought about by 
enzymes. None of these interpretations, however, 
reaches the ultimate secret of life, the quality of 
which is apparent in a perspective of evolutionary 
processes. 

Living organisms have assorted and aggregated 
vast deposits of calcareous and siliceous ooze from 
the dilute solutions of the ocean, and have gathered 
great formations of coal and peat from the tenuous 
stores of carbon dioxide in the atmosphere. This is 
something quite different from the physical fate of 
gases or solutions, which normally progress towards 
maximum dispersal of their particles. Moreover, 
the evolution of life itself, from simple to more 
complex, is an increase in orderly arrangement 
apparently opposed to the thermodynamical law of 
increasing randomness. Prom this point of view 
the characteristic of livingness is that it appears 
temporarily to hold up or withstand the physical 
course of degradation of matter, if it does not 
actually reverse it, through its power of trading 
with the environment so that it can build up stores 
of high potential energy from materials of lower 
potential. 

Another notable development which must in¬ 
fluence evolutionary thought is the lengthening 
perspective of life upon the earth. Newer and 
consistent information about the ages of geological 
formations based upon the break-up of radioactive 
minerals in rocks emphasizes generally and in 
detail the stability of living organisms and the 
slowness with which evolution has taken place. 
It emphasizes still more the significance of man 
as an agent of change in the living world, for his 
active part in modifying life upon the earth is 
practically confined to our era and mainly to the 
last three hundred years. In that insignificant 
period he has wrought faunal changes in civilized 
lands which can be compared only with the great 
secular changes of world evolution. 

Realization of the 1,200 million years through 
which life has been evolving leads to an attempt 
to view mankind and the future of man in evolu¬ 
tionary perspective. His past is insignificant in 
time ; his long future is unknowable so far as 
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science is concerned. But bearing in mind the 
impetus of evolution.it is reasonable to suppose 
that in the immediate future (geologically speaking) 
his progress will he continued towards perfection 
of social life and the widening of the social idea to 
include peoples and nations as well as individuals. 
What of his long future, in the vista of a thousand 
million years still to come ? The history of life 
upon the earth makes it seem presumptuous to 
suppose that with the coming of man evolution 
should cease or should be tied for all time to come 
to trifling changes in brain-power or better social 
organization for mankind. It suggests that man, 
so far the greatest of the manifestations of life 
upon the earth, may be no more than a stage in 
life’s progress and a milestone upon the path of 
evolution towards a greater future. 


Method in Geography 

R. A. STEVENS points out in his presi¬ 
dential address to Section E (Geography) 
that during the last thirty-five years, it has been 
customary in geographical writing to pay some 
sort of service to the concept of natural geographical 
regions as distinguished from the ‘political’ 
divisions of the earth formerly in use. Imm aturity 
of thought is indicated by the terms in use: 
natural (physical) region, economic region, human- 
use region. It arises from the inclination to see 
the matter of geography as a duality and its 
method as synthesis or integration. Fertile scien¬ 
tific work, the definite emancipation from scholas¬ 
ticism of modem intellectual processes, has 
depended on confining each branch of study to a 
single material category, and this problem has not 
been solved in the case of geography. Neither 
synthesis nor integration is possible where the 
factors and conditioning circumstances are too 
complex and difficult fully to be enumerated, let 
alone evaluated, as they are in the field with which 
geography attempts to deal. As to method, the 
subject must limit itself to the analytic : further 
examination of the natural region concept should 
contribute to the definition of its matter. 

The natural region must be defined with regard 
to neither the physical nor the human or economic 
severally, but to both in symbiosis, in natural 
synthesis. The natural geographical region is the 
organized or living region. Organization depends 
on occupation by man and the development of a 
system of communications the functions of which 
are analogous to those of both the circulatory and 
the nervous systems of living organisms. The 
functioning of such regions with special reference 
to space is the study proper to geography, as that 
proper to history is such functioning in time (or 
sequence). Space and time may not fundamentally 


be independent variables, but they may be made 
the basis of partial differentiation. There is the 
story of the evolution of communications from the 
porter to the aeroplane, from the '■moke signal to 
the radio. There is also the question as to hov 
precisely communications have managed space. 

Organized regions have their ontogenesis. At 
a given time a region may be saturated and it> 
development mature, as, some time in the past 
century and a half, occurred in Western Europe; 
or it may be undersaturated and juvenile as is the 
New World to-day. Until a certain degree of 
maturity has been attained, the region cannot be 
defined in detail. The conditions for saturation 
depend on the state of economic development. 

The major natural geographical regions of 
Europe are the European countries. A geography 
of Europe not based on the characteristic European 
phenomenon of the nation-State is absurd. Spati¬ 
ally these regions are quite out of proportion to 
modem possibilities of communication, the means 
of organization and cohesion. 


Rates and Taxes 

ROF. H. O. MEREDITH'S address to Section F 
(Economics) entitled "Rates and Taxes" is 
a plea for more serious consideration of the distri¬ 
bution of the tax burden through society in view 
of probable increase in the ratio of public to private 
expenditure. 

It is alleged that while the policy of laissez- 
faire, as understood by the Victorians, has 
been abandoned, we have failed to develop a 
financial practice comparable in logical coherence 
with that of Gladstone. In consequence, our 
finance is more and more passive and less and less 
capable of advance in good time on constructive 
lines. "Instead of grasping our nettles, we wait 
until we are stung*". Defect of intelligible principles 
is illustrated by the case of income tax abate¬ 
ments in respect of children, and the policy of 
derating; and the question is ultimately posed 
of whether any of our existing sources of revenue 
are really satisfactory with the exception of income 
tax and sur-tax and the duties levied on property 
passing at death. The case against indirect taxes 
upon commodities and the local rates is argued 
at considerable length, attention being directed 
particularly to the sinister influences which have 
in the past promoted indirect as opposed to direct 
taxation. The arguments in favour of these sources 
of revenue are also examined and the conclusion is 
reached that little, if any, force is attached to any 
of them here and now, whatever may be or have 
been the case in other countries or at other times. 
Special attention is directed to the disputable 
character of the widely held opinion that virtuous 
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conduct may found a valid claim to exemption 
from taxation and vicious conduct establish a 
case for pecuniary penalty. 

Finally it is claimed that these methods of 
rai&ing revenue must inevitably, under modem 
conditions, distribute the burden of taxation partly 
in an indiscriminate and partly in a clearly 
noxious way. In its concluding section the 
address propounds the theses that taxation 
ought to be felt and that every citizen in a com¬ 
munity ought to pay and know that he is paying 
at least some minimum contribution to the 
expenses of the State. 

The Future of Flying 

HE presidential address to Section G 
(Engineering) provides each year an oppor¬ 
tunity for a survey of some aspect of engineering 
science which happens to be of especial importance 
at the time it is given. The subject chosen by 
Mr, Wimperis is “The Future of Flying”. Of its 
importance at the present time there can be no 
doubt. Aviation is surveyed by the public with 
a tempered pride; pride it is true in man’s 
achievement, but apprehension as to the use 
which is being made of it. 

The aspiration towards winged flight was 
expressed with wisdom when, more than two 
thousand years ago, the Psalmist avowed his 
longing for “wings like a dove”. Mankind possesses 
the power of flight—a marvellous scientific and 
technical triumph ; but brilliant as was the work 
of the pioneers, the crown of achievement cannot 
be regarded as won until mankind sees that the 
wings gained are indeed the wings of a dove, not 
those of a bird of prey. Every new invention has its 
warlike use as well as its peaceful purpose, and each 
has challenged men’s wits to ensure that good, 
rather than harm, shall result from the new 
discovery. To bend the newest invention of all, 
the conquest of the air, to the service of mankind 
is now hia great task. In it, success is essential 
lest we presently find that it is the air that has 
conquered mankind rather than mankind the 
air. 

Tfcat the cleaning up of the aerodynamic struc- 
twro would carry aircraft performance much 
farther than had hitherto been realized was first 
pointed out, Httib more than ten years ago, by 
fteof. B. Mi Jones of Cambridge. This required 
that all excrescences should be removed, and of 
these scene erf the worst were then the inter- 
plane struts and wires. When that had been 
achieved it was reafiaed that much of the equip¬ 
ment hitherto carried externally, especially in 
military types most be put inride, and with that 
attained, after a severe struggle, there arrived the 
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modem streamlined aeroplane with its under¬ 
carriage, and even its tail wheel retractable into 
the body of the structure. 

As a consequence the speeds of military aircraft 
are now in excess of 400 m.p h. and will rise to 
500 and possibly even 600 mph. But civil aircraft 
rarely go faster than 250 m p.h., and it is doubtful 
whether it is economically advantageous to have 
even so high a speed as that. This at once makes 
a great difference between the two types. More¬ 
over, the comfort and space needed for civil 
transport tend to produce a design of body which 
does not in the least resemble military require¬ 
ments, and in so far as the civil types, in their 
really large sizes, come more and more to take the 
flying boat form, so are they the less like military 
types. 

In Mr. Wimperis 5 s view there will be no reason, 
once the international situation has cleared, why 
there should not be an agreed limitation, in respect 
of numbers or tonnage, of bombing aircraft— 
leaving the interceptor fighters entirely aside. It 
would be but cautious to agree on a limit to the 
speed of civil types; but as this would merely 
confirm what economic requirements would them¬ 
selves require, it need be no hardship to anyone ; 
excessively high speeds for civil types do not pay, 
are much more dangerous to passengers, are much 
more noisy to everyone, and need extravagant 
air ports. 

Scope and Limitations of Physical 
Anthropology 

NTHROPOLOGY spreads its domain over 
unusually wide fields of scientific inquiry, 
and it is becoming increasingly impossible for the 
representatives of the different branches of the 
subject to maintain intelligent contact with each 
other and to judge of the validity of the evidence 
which is presented in branches other than their 
own. In his presidential address to Section H 
(Anthropology), Prof. W. E. Le Gros Clark dis¬ 
cusses the present position of physical anthropology 
and its future prospects. 

Intensive studies in comparative anatomy have 
established broadly the relation of man to the 
lower primates; but evidence of this nature is 
necessarily limited since it is often impossible to 
assess the relative taxonomic value of different 
anatomical or physiological characters. The ex¬ 
tension of our knowledge of the zoological status 
of man must now await the accumulation of 
palaeontological data. The existing palaeontological 
evidence of the origin of ma n is briefly reviewed, 
and stress is laid on the difficulties of interpretation 
when only fragmentary fossil remains are available 
for study. Physical anthropologists in the past 
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have been somewhat too confident in the general 
inferences which they have drawn from such 
scanty evidence, and erroneous conclusions have 
frequently been based on an inadequate apprecia¬ 
tion of the great range of variability in fossil and 
recent man. It is much more difficult than is 
generally supposed to draw even simple con¬ 
clusions, such as those regarding sex and race, from 
the study of the skeleton alone. 

The validity of taxonomic characters in the 
study of racial differentiation demands a careful 
t>tudy, and it is necessary that anthropologists 
should make more detailed inquiries into the 
genetic basis of the characters which they commonly 
use. There is evidence that even the shape of 
the skull is susceptible to nutritional and other 
environmental influences. Craniometrical evidence 
is further complicated by the possibility of parallel 
mutations, a phenomenon which is well known to 
occur with‘other physical traits. Consequently, 
craniometrical resemblances do not necessarily 
indicate correspondingly close genetic affinities. 
It is necessary to endorse the criticism of Prof. 
R. A. Fisher that, for the study of racial problems, 
physical anthropologists might more profitably 
direct their attention to living populations rather 
than rely on skeletal material, which too often 
is unsatisfactory and inadequate* 

Apart from palaeontology, it may be doubted 
whether physical anthropology as a historical 
science is likely to advance our knowledge of racial 
origins and racial differentiation very much beyond 
its present state with the techniques now commonly 
used. On the other hand, there are many profitable 
lines of inquiry which are waiting to be explored 
in other fields of physical anthropology. Many 
biological sciences have passed or are passing 
through what may he termed the ‘museum stage’ 
cf their development, a stage involving the 
collection of material in the laboratory, its detailed 
examination and classification, and the interpreta- 
* tion of the facts which it presents in the form of 
general hypotheses. To complete its natural 
metamorphosis, physical anthropology should also 
now be emerging from the museum stage and 
developing along experimental lines or along the 
lines of active observation in the field. 

The study of the bodily changes which man has 
undergone in the past gives a clue to the nature 
and extent of the changes which may be antici¬ 
pated in the future. But what is far more 
4 important for the same purpose is the study of 
man as he is to-day. Sociological problems are 
becoming more and more forced on our attention 
which demand for their solution a conscious 
control of processes which have hitherto been 
left to chance. The improvement of health 
and physique and their relation to nutritional 


and climatic factors, the relative importance of 
hereditary factors, in determining the distribution 
of physical characters, the result< of the hybridiza¬ 
tion of different racial types, the effects* on physical 
type of the redistribution of the populations of 
the world, the relation of changes in the repro¬ 
ductive rate to human variability and the com¬ 
position of regional populations, all these are 
practical problems which can be approached 
systematically and scientifically only if we have 
adequate data regarding the physical nature of 
man in the conditions under which be now live^. 

There is little doubt that the physical anthro¬ 
pologist of the future must be essentially a field- 
worker if he is going to develop his subject alone 
progressive lines. Since, also, physical anthropology 
is one of the biological sciences, he must be a man 
of sound general biological training if he is to 
acquire a real insight into the problems which are 
set for him. 

The science of physical anthropology has already 
contributed much to the study of the past history 
of the human species. By the study of modern 
populations it has a still more important function 
to fu lfi l, namely, the accumulation of data on the 
basis of which it will be possible in some measure 
to control the destiny of mankind. 


The Assessment of Physical Fitness 

I K the House of Commons on Thursday, July 20. 

1939. the Prime Minister said, “I am present¬ 
ing a very serious argument. "What is going to 
be the result of this increased expectation of life, 
coupled with the diminution in the birth-rate, 
which is going on at the same time ? In 1931 
the number of persons of 65 years and over was, 
in proportion to the number of people between 
15 and 65—the earning age—as II to 100. In 
1955 that will have risen to 16 to 100 and in 
1975 to 20 to 100. It may be said that that is a 
long way off and we shall not know anything about 
it, but surely we ought, if we have a proper sense 
of responsibility, to consider what is going to be 
the effect on the next generation of anything that 
we may be doing to-day. The implication of the 
figures have given is this : That as time goes on 
there will be an increasing proportion of the 
population who will be eligible for pensions and 
to whom pensions will have to be paid, and there 
will be a decreasing proportion of the population 
who will be earning wages and therefore able to 
make contributions to pay them.” 

In 1930, after the Contributory Pensions Act 
was passed, the cost to the Exchequer was 
£46,000,000. The estimates for the current year 
showed a charge of £69,000,000, and in the course 
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of the next forty years the estimated annual cost 
will rise to £115,000,000 at the present rates of 
payment. 

To blacken the picture still further, the only 
grade of the population that has a high birth-rate 
is the lowest in the social, economic and biological 
scale. It is therefore of importance to have some 
means of earning out an audit of the physical 
fitness* of the population so as to ensure a rational 
means of raising the general level of fitness. 

Methods of assessing fitness are classified as 
somatometric, physiological and psychological. In 
his presidential address to Section I (Physiology), 
Prof. D. Bums reviewed the various indexes of 
fitness in general use and dealt with their validity. 
He restricted his discussion to the testing of 
subjects apparently healthy from the clinical 
point of view. 

Somatometric assessment per se is of very little 
use as fitness is functional, depending not so much 
on the structure of the body as on the way it 
works, and on the speed and accuracy of the 
various correlations involved in action ; and on 
the determination of the subject to do his best. 
Tests of cardio-vascular efficiency combined with 
some form of ‘stunt 1 test may be considered 
reliable indexes of fitness. 


Measurement in Psychology 

TN his presidential address to Section J (Psyeho- 
logy), Mr. R. J. Bartlett deals with measure¬ 
ment in psychology. In using the measurements 
of phyacs to evaluate the objective products of 
mental activity, psychology finds as an essential 
feature of its data a scatter which makes statistical 
treatment of that data necessary. No progress 
could have been made without accepting what Dr. 
Darwin, last year, in his presidential address to 
Section A, called “the fuzziness inherent in 
absolutely all facts of the world”. 

Intensity is a characteristic of sensory experience 
winch has occasioned controversy that still leaves 
divided the committee of Sections A and J set up 
in 1932 “to consider and report upon the possibility 
of Quantitative Estimates of Sensory Events'"’. 

much of the difficulty arises from 
*** fa » qp of two sources of ‘error*. Sensitivity, in 
ita true* 0 Qnoa is a ‘scatter error’, would seem to be 
sfigfetfy ttiperior to the demands of the Weber 
ratio, A///, and is not subject to decrease with 
extreme stimuli. The rapid increase in the Weber 
ratio, as ordinarily det^mrre^ is due to a ‘constant 
error*, dependent on a memory factor and causing 
rtgreesBftn towards accustomed values. 

After * review of wgpariiosnktl &rrartaga6Ioi» of 
reaction fchnee, bodily and mental work, and tiie 
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physiological concomitants of emotional-conational 
experience, in which the methods and measure¬ 
ments used are those of physics and physiology, 
measurements peculiar to psychology are considered. 
In 1924 a Board of Education report on “Psycho¬ 
logical Tests of Educable Capacity” concluded that 
intelligence tests were of value. The original 54 
‘manifold and heterogeneous* tests of Binet, 
compiled in 1905 for the diagnosis of mental 
deficiency, have become, in the 1937 revision of 
Terman and Merrill, two sets of 129 tests each, 
covering mental ages from 2 years to 22 years 
10 months and measuring intelligence quotients 
up to 170 for children and 152 for adults. 

Spearman's great contribution to work on 
intelligence was the introduction of methods of 
correlation to establish the value of tests. From 
his work he educed the two factor theory and 
tetrad criterion—a mathematical method of general 
application. 

Work of the Industrial Health Research Board, 
the National Institute of Industrial Psychology 
and other research has given tests for abilities and 
skills of value in industry and for particular dis¬ 
abilities that unfit for certain occupations. These, 
as tests for vocational guidance and selection, are 
being used with increasing frequency. 

There follows the measurement of personal 
attitudes and interests, as in the case of Thurstone 
and Chave's ‘attitude to the Church scale 5 , which 
enables a person*s attitude to be assessed in a 
scale ranging from enthusiastic support to bitter 
antagonism. Similar methods have given social 
maturity scales and enabled a start to be made 
with the measurement of temperament and 
character characteristics. 

Steady progress made, from measurement of 
sensory discrimination, through measurement of 
intelligence and measurement of abilities and skills, 
to measurement of attitudes and interests and 
measurement of temperament and character traits, 
justifies psychologists in expecting yet greater 
achievements and in not being unduly disturbed 
by the criticisms of those who continue to hold, 
with Malebranche, Leibniz and Kant, that psycho 
logical data contain nothing ‘that can properly be 
called measurement*. 

Interpretation of Plant Structure 

pROF. D. THODAY, in his presidential address 

to Section K (Botany), traces the change of 
outlook in plant anatomy from the adaptational 
and the phyletie to the causal and developmental. 

Using xerophytes as example, he shows how 
difficult it is to assess the functional effects of 
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structural features with exactitude. Xerophytes 
co-existing in the same habitat vary greatly in 
the efficiency of their structural provision for con¬ 
trolling the loss of water and are not as a class 
characterized by low rates of transpiration. Con¬ 
trary to teleological expectation, stomatal fre¬ 
quency is higher in plants growing in exposed 
places ; it is affected by the degree of expansion 
of leaves, under different conditions, after the 
stomata have been initiated Correlations between 
vascular tissue in leaf and stem, too, require a 
causal rather than a functional interpretation and 
point to the influence of one part upon another 
during development. The discovery of hormones 
in plants, especially of auxins, which among other 
effects stimulate cambial activity, justify such an 
interpretation of structural correlations. 

Phyletic studies have had only limited success 
in the tracing of phylogenies, but have revealed 
numerous instances of parallel evolution. These 
direct attention to the nature of major changes, 
’which do not present the haphazard appearance 
of those which cytology has revealed. It is suggested 
that, from the lowest chemical plane upwards, the 
important factors were inherent probability of 
particular changes, and selection of harmonious 
changes , in dynamic systems. The study of develop¬ 
ment from a causal point of view may therefore 
throw light on the nature of the major changes in 
evolution. The material for comparative morpho¬ 
logy consists, not of three-dimensional, but of four¬ 
dimensional patterns. 

Prof. Thoday then approaches seedling structure 
from a causal point of view. He suggests that the 
shoot and root apices, as organizing centres, 
determine between them the vascular structure 
of the hypocotyl, the variations observed reflecting 
different degrees of dominance and extent of in¬ 
fluence of one or the other, in different species 
and at different phases of development. The 
number of strands of procambium reflects the 
early influence of the cotyledons, sometimes also 
of the plumule. Exarch protoxylem, with flanking 
strands of phloem, reflect the influence of the root, 
and represent the smallest symmetrical arc- 
segment of the repetitive root-pattern. Subsequent 
centrifugal development of xylem shows the in¬ 
creasing influence of the shoot. Adventitious roots, 
especially polyarch roots of Monocotyledons, and 
the successful culture of excised root-tips, show 
that the root apex is self-determining as regards 
4 ~its structural pattern. In dicotyledons, however, 
no secondary growth is initiated apart from the 
shoot. 

Williams’s experiments with rhizophores of 
Selaginella show that hormones may throw light 
on morphological problems. While, however, hor¬ 
mones may be agents in the correlation of develop¬ 


ment, they do not account for the processes that 
are correlated. By reference to the development 
of the adhesive disk and haustorium of Vi-scum 
album, Prof. Thoday emphasizes that differentia¬ 
tion consists in the active response of living cells 
to various influences, which in this example are 
largely external, but in ordinary plant OTgans are 
mostly internal. Inheritance of structure is thus 
inheritance of behaviour patterns, the subtlety of 
which transcends our present conceptions of 
chemical or structural change in chromosomes. 


Education for Industry 

X his presidential address to Section L (Educa¬ 
tion) Dr. A. P. M. Fleming directs attention 
to the vital part which the manufacturing in¬ 
dustries play in the economic life of the nation, 
and points out that the well-being of these in¬ 
dustries depends on the personnel engaged in them, 
so that the education and training of this personnel 
is a matter of great national concern. 

The function of industry is to transform raw 
materials into useful commodities, and in both the 
social and economic sense it is the manufacturer’s 
responsibility to the State to effect this conversion 
with the minimum of waste of time, effort and 
materials. 

Industry is never static and particularly is 
influenced by the continual accession of new 
scientific knowledge. Hence there must be similar 
mobility as regards the outlook on industrial 
education. 

The education of industrial personnel is con¬ 
sidered in relation to two main groups of employees 
—manual and non-manual workers—and embraces 
entrants from all educational levels from the 
elementary school to the university. 

In progressive manufacturing concerns it is 
becoming increasingly the practice—and this 
applies to all grades of personnel—to seek entrants- 
who have received an appropriate education in 
fundamentals and to provide the required 
specialized training during the early years of 
employment. This practice applies equally to 
skilled artisanB, foremen, supervisors, draughtsmen, 
designers, salesmen, research workers and those 
who eventually attain the highest executive 
positions. 

The industrial education of the future must 
envisage the continual addition of new scientific 
knowledge, which is the basis of all industrial pro¬ 
gress and particularly the development of entirely 
new industries. 

The increasing mechanization of industrial pro¬ 
cesses and the tendency to reduce hours of labour 
should enable technical instruction to be given in 
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the daytime and thub eliminate part-time evening 
technical dudy, leaving leisure for cultural pur¬ 
suits and opportunities for increasing physical 
fitness. 

At present the facilities for imparting practical 
instruction within industry are by no means fully 
utilized, and there is need in this respect for greater 
co-operation between industrial concerns. The 
practical training of industrial personnel is a 
national service to be conducted irrespective of 
any narrow commercial considerations. 

The raising of the school-leaving age will have 
the effect of Tendering practical training more 
intensive and will bring into prominence the 
question of the length of time really required for 
the effective practical training of every type of 
industrial personnel. Greater co-operation is 
needed between industry and education in the 
matter of providing adequate teaching staffs, 
notably in connexion with the technical institutions 
and universities. Post-advanced courses will, to an 
increasing extent, bridge the gap between the 
adoption by industry of newly developed scientific 
processes and the availability of knowledge of such 
processes in text-books used for the more con¬ 
ventional teaching courses. The extension of 
scholarships and fellowships to industrial students 
is desirable, especially those of such character as 
lead from general education to actual employment 
in a job after university education has been com¬ 
pleted. 

Though the importance of education and train¬ 
ing of an industrial character is stressed, it is 
appreciated that all education must be liberal, and 
even to meet the urgent needs of industry no 
technical specialization should be permitted which 
excludes the possibility of time being devoted to 
broadening the mind in both the mental and the 
social sense. 


Science and Agriculture 

CIS THOMAS MIDDLETON, who takes as the 
u aabject of hia address to Section M (Agri- 
ctdtare) 'The Farmer’s Position and the Scientific 
Worker’s Programme”, refers to the well-known 
motto of the Royal Agricultural Society of 
fijgfead, “Practice with Science”, and contrasts 
the fortunes of the farmer and the scientific worker 
a century after the- motto was adopted. The 
progress made by science would cause astonish¬ 
ment to those who chose the motto; the condition 
of agriculture would disappoint their hopes. 
Agriculture’s achievements were then judged by 
the capacity of the ootnrixy to maintain its people, 
and the soils of Great Britain supported, about 
seventeen mflfions. To-day, although no doubt 


the quality of our farm produce has improved, 
our soils support some fourteen millions only. 
Moreover, as is generally known, the difficulties 
of fanners are so great that even in a year when 
Parliament has been greatly pressed for time and 
the Exchequer for money, much time has been 
given to the discussion of agricultural matters and 
some money has been spared for assisting the 
farmer. Aid has been called for since, in the post¬ 
war years, rising costs, low wholesale prices and 
uncertain markets have depleted the farmer’s 
resources to an extent that makes the requisite 
treatment of the soil impracticable. 

References are made to the incomes of arable 
farmers in north-east Scotland and eastern England 
vhich show that, when a moderate interest is paid 
on capital, the farmer's earnings in recent years 
have approximated to the wages earned by cow¬ 
men and shepherds. In the United States in the 
early thirties the fanner’s earnings did not equal 
those of his hired men, and similar conditions were 
faced by farmers in other countries, such as Canada, 
Holland and Denmark. Poverty among peasants 
and agricultural labourers has been widespread. 
A Committee of the International Labour Office 
has recently shown that in twenty-three countries 
studied by it an improvement in the condition 
of land workers was urgently called for. 

The reasons for the meagre reward of those 
engaged in the production of man’s primary need 
axe discussed; some are due to the producer’s 
fellow- countrymen, others to the farmer himself. 
The nature of the farmer’s calling is such that he 
finds it impossible to equate supply to demand. 
Thus, as a competitor in the food market, he 
occupies a weak place and is compelled to accept 
as remuneration for his work what is left over 
after others in the food industries have secured a 
margin which satisfies them. 

In the second part of his address Sir Thomas 
Middleton alludes to the increase in the finan c ial 
resources of scientific workers in agriculture and 
claims that this increase is justified because of the 
value of the work to the nation. The fact that 
markets may he over-supplied, though unfortunate 
for the farmer, benefits the public. 

In the United States, where surplus commodities 
created great difficulties for the administration, 
there was no limitation of scientific work because 
of surfeited markets ; on the contrary, all available 
scientific assistance was enlisted in an endeavour 
to recover from the recent depression. A similar 
lead has been given by our own forefathers. When, 
in 1839, Britain had passed through difficulties ae 
great as those recently encountered in the United 
States, the agricultural leaders of the day took 
* Practice with Science” for their motto. Since 
eriooee is incomparably better qualified to help 
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and farmers are far more ready to seek its aid 
than before, we have now, in facing an uncertain 
future, reason to do so with the courage, as with 
the motto, of our ancestors of 1839. 

After a brief reference to investigations in pro¬ 
gress at some of our agricultural institutions, the 
subject of food supply in war is discussed. The 
coming of the aeroplane calls for changes in 
English farming which would enable food pro¬ 
duction to be increased rapidly should war break 
out. Attention is directed to the ease with which 
production was increased in Scot 1 and in 1917 and 
1918 as compared with the very great effort 
required in England, and it is argued that many 
English farmers, who now keep their land perm¬ 
anently under grass, should adopt the Scottish 
system of the temporary ley. The principal change 
desirable in English methods is thus the change 
for which Sir George Stapledon argued so strongly 
in his address to Section M at last year's meeting 
of the Association. It is a change which, super¬ 
ficially, would appear to he easy. In fact it 
presents many difficulties which call for careful 
study, and study from different points of view. 
Scientific workers in framing their programmes 
should ask themselves how best they may con¬ 
tribute to a solution of this problem and thereby 
enable agriculturists to increase food production 
rapidly should the need arise. 

Although all our usual foods would demand 
attention, the chief effort in war would he to 
secure an increase of energy-supplying food. At 
the present time about 70 per cent of our energy 
supply is imported. Experience in 1914-18 
suggests that, farmed as Britain now is, it would 
be difficult in war to provide more than 35 per 
cent of our requirements. This was the percentage 
which the United Kingdom raised at home in the 
years 1909-13. In 1918, favoured by the season, 
the figure was raised to 42 per cent, but since that 
year the area under grass in Great Britain has 
increased by nearly four million acres, and land 
under grass is unlikely to provide even one-fifth 
of the human food produced by cultivated land 
under cereals and potatoes. 

The duration of wars cannot be predicted, nor 
can we forecast the effect on sea-borne supplies; 
we should not rely on storage and shipping to 
supply as much as 65 per cent of the food we should 
need in a prolonged war. The food production 
campaign of the future may be required to aim 
at a six months 1 supply. Britain now has about 
17 million acres under permanent grass; if on 
four to five million acres of the most suitable land 
temporary were to replace permanent grass, so as 
to increase the area of arable land to about 16J 
million acres (the area of fifty years ago) and the 
fertility of this arable land was maintained at a 


satisfactory level, the production of 50 per cent of 
our food in war should not prove to be beyond 
the combined efforts of our farmers and scientific 
worker^. 


Local Scientific Societies and 
the Community 

ROF. H. L. HAWKINS, in his presidential 
address to the Conference of Delegates of 
Corresponding Societies, emphasizes the oppor¬ 
tunities for team-work that these societies afford. 
While the society should not become too parochial 
in its interests, nor lapse into a picnic-club, its 
local and social aspects are both essential to its 
success. Interest, not erudition, should be the 
criterion of membership. 

Much useful work in natural history depends 
on observation, so that topics accessible to the 
majority of members will give most satisfaction. 
A society in a coastal town can study marine 
conditions that would be outside the scope of 
one located in a midland city. 

Every local society should control the mania for 
collecting. Great advances in this respect can be 
recorded ; rarities are rarely exterminated to-day 
in the name of science. But some people still 
need reminding that it is criminal to celebrate 
a meeting with a long-sought friend by dragging 
home his corpse. 

Collecting specimens, living or inanimate, dissoci¬ 
ates them from their environment. Specimens 
become curiosities of little value without particu¬ 
lars of the circumstances of their occurrence. For 
inanimate objects the collector can, if trained to 
observe, record all the features of their environ¬ 
ment that are likely to be significant: but where 
living things are concerned, an individual cannot 
deal with all the factors that may have influenced 
their occurrence. The arrival of a migratory bird 
may be controlled by the appearance of a particular 
insect, and this may depend on the growth of 
some plant the development of which may have 
been affected by the weather of the previous season. 
Here is the opportunity for team-work. 

Local scientific societies have a splendid 
opportunity for compiling statistic® of transient 
phenomena. Every recurrent seasonal event in¬ 
vites, and should receive, accurate observation and 
a permanent record. Each society should encourage 
its members to keep statistics on all such topics. 
Large-scale maps for plotting localities, and a card- 
index for the records, and perhaps a retired business¬ 
man to keep order, would soon provide a mine 
of information packed with unsuspected wealth. 

This suggestion may be thought to be concerned 
more with the relation of a scientific society to 
science than with its reaction on Hie community. 
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Such a view is not only narrow, but also out of 
date. Prophecy is based on knowledge of past 
history. The statistics suggested above are the 
raw material of prophecy. If such truly natural 
history of a few decades were available, many of 
the problems that confront every farmer, and so 
every consumer, would meet at least partial 
solution. 

In these critical times, statistics of the natural 
resources of the country are being eagerly compiled. 
There could be no better compilers than local 
residents trained to observe facts and to tabulate 
them methodically. Many of the problems involve 
elaborate technical study : but their fundamental 
aspects are within the capacity of any reliable 


observer. All who love their country can find here 
valuable and congenial work for which the need 
is urgent. 

The number of people in any district likely to 
join, and work with, a scientific society is small. 
But the study of natural or human history should 
develop a philosophical outlook that can supply a 
tonic for the world, and mitigate the attacks of 
the flesh and the devil. The mere existence of a 
body of people that declares its interest in matters 
bigger than political squabbles, preferring wider 
vistas than those of the daily headline, should 
ensure a nucleus of stability in the quicksands of 
suspicion and opportunism where civilization is 
floundering. 


m tawortot tr 



no. 3644, Sept. 2, 1939 


NATURE 


437 


meeting in an east-Midland town, when the question 
of dental service for expectant and nursing mothers 
was raised, a member declared that the husbands 
required treatment rather than the wives. The belief 
in the power of the caul to confer protection and 
good luck is gradually dying out, but at one time 
cauls were carried by the shore fishermen all along the 
coast of eastern England to protect them from death 
by drowning. In addition to the criminal use of 
savin and pennyroyal for abortifaeient purposes, the 
legitimate employment of herbal remedies, especially 
raspberry tea, is widely spread in the eastern counties 
and north-east London for relieving the many 
inconveniences and minor troubles of pregnancy. 

Ultra-Violet Lighting 

Mr. R. H. Finch: of the Lighting Section of the 
British Thomson-Houston Co. Ltd., has written a 
paper published in the Electrical Review for August 
25 on the use in generating stations in war-time of 
ultra-violet lighting. The whole station could be 
bathed in ultra-violet energy and light produced 
only where needed, as, for example, on the handles 
of switches, meter scales, push buttons, telephones, 
doors, keyholes, tables, stairs, fire-extinguishers, etc., 
by the application to them of a dab of fluorescent 
paint or dye. Small press buttons should be sur¬ 
rounded by circles. Fuse positions can be delineated 
by outlining them, or by spotting the carriers with 
paint on the floor. In front of every switchboard a 
line should he painted about 12 inches away. The 
shape of every obstruction near an open switchboard 
or in a control room should be delineated by floor 
lines or patches of paint. Fluorescent chalks are also 
available for writing emergency warnings. The 
waves given off by the black lamps used are of a 
definite wave-length and produce no sun-burning or 
other dangerous effects. They are used in connexion 
with invisible fluorescent laundry marking systems 
and have been in constant operation for several years 
without a single case of ill effects to operators. 
Ultra-violet lighting is recommended for the emer¬ 
gency lighting in generating stations and similar 
premises in the Home Office A.RJE\ Department 
pamphlet entitled ‘War Time Lighting Restrictions 
"for Industrial and Commercial Premises’. 

African Linguistics 

The International Institute of African Languages 
and Cultures publishes in the July number of Africa 
a survey of linguistic questions relating to Africa, 
which includes a number of tasks with which the 
Institute is concerned. The issue by the Institute of 
a “Short Guide to the Recording of African Lan¬ 
guages” has produced results of no little importance 
in their bearing on the study and classification of 
African languages. Prof. D. Westerman has compiled 
a lis t of no loss than thirty-one previously and little- 
known languages which have been recorded through 
its use. This material has been sent to the Institute* 
Some will be published; the remainder, with such 
additional linguistic material as may accrue from 
time to time, will be available at tbe Institute for 
consultation by students- A valuable indication of 


the linguistic work already done, and of the field 
still to be covered in this department of investigation 
in Negro Africa, will be afforded by a series of 
articles which is to appear in Africa. The first in 
the current r^sue is a sur\ ey by Dr. Johannes Lukas 
of linguistic research between the Nile and Lake 
Chad. In addition to pointing out the reerions to 
which future research can mo^t usefully be directed, 
the series will serve as a preliminary classification, of 
African languages. An interesting problem is dis¬ 
cussed by Prof. C. M. Doke, who deaL with the 
position and relation of European and Bantu lan¬ 
guages in youth Africa. While he admits that owing 
to political and economic factors European languages, 
and especially English, are ousting Bantu, he main¬ 
tains that certain of the Bantu languages will persist 
for their cultural value in literary development and 
their private, family, and devotional use. Other 
contributions to this issue of Africa deal with 
indigenous literature, the study of intonation and of 
phonetics, and the facilities for the study of African 
languages in Great Britain, on the Continent and in 
South Africa. Consideration of the relation between 
language study and anthropology is reserved for 
future consideration. 

Why Smallpox? 

In an editorial so entitled in Public Health Reports 
of June 23, it is stated that the United States leads 
all the other nations in the world except India in 
the number of smallpox cases reported in 1037, when 
there were 11,673 eases in that country. In 103S 
the disease was more prevalent than it lias been 
during the past five years, the number of cases being 
approximately 15,000. In 1936, according to the 
Health Section of the League of Nations, England 
and Wales, with a population of 40,839,000, reported 
only 12 cases. France, with 41,906,000 inhabitants, 
reported 273 cases, and Germany with a population 
of 67,346,000 had no cases. Some of the States in 
the Union have had no smallpox for several years. 
New Jersey, for example, with a population of about 
4,400,000, has not had a case for more than seven 
years, while the States of North Dakota, South 
Dakota, Montana, Idaho, Oregon, Wyoming and 
Utah, with a combined population less than that of 
New Jersey, reported a total of more than 12,000 
cases during the same period. The persistence of 
smallpox in the United States is simply due to 
neglect of vaccination, the explanation though not 
excuse for this being the comparative mildness of the 
disease in recent years and the reduced incidence 
compared with fifteen or twenty years ago. The 
possibility of the malignant type developing from 
the mild type is a disputed question, but there is 
always the possibility of the malignant type being 
introduced from foreign countries, especially in these 
days of air travel. 

Olfactory Electricity 

It is stated in the Bcama Journal of July that 
electricity is now being used to measure a smell. 
Various electrical devices are used in everyday work 
to make measurements in the domain of t^opch 
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and hearing and in some eases high accuracy can be 
obtained. We feel sure that if demand for a practical 
application of this device is sufficiently great it will 
develop into new applications just as photometry*, 
telephony and television have developed. The first 
application is to measure leakage from gas mains. 
In this ease a snout or 'trunk 5 is constructed of such 
a shape that it can conveniently be poked into 
crevices along the gas mains. The operator presses 
a button and if there is a leak a sample of the gas 
is inhaled quickly into a test chamber, where it 
flows over an electrically heated platinum wire and 
registers on the meter the percentage of gas present. 
We are told that the electric device can do something 
which the human nose cannot always do. It can 
tell infallibly the difference between town’s gas and 
sewer gas. 

U.S. Industrial Research Laboratories 

A sixth edition has recently been issued of the 
valuable list prepared by the National Research 
Council of the Industrial Research Laboratories of 
the United States (Washington, D.C.: National 
Research Council. Pp. 270. Paper cover, 2.50 
dollars; cloth, 3 dollars). It consists of an alpha¬ 
betical directory of commercial companies in the 
United States which maintain research laboratories, 
and is compiled from information obtained in each 
case from the director of research of the laboratory 
concerned. In asking for this information, it was 
pointed out that laboratories concerned merely with 
routine testing should not be included, but it was 
left to the director of research to decide whether his 
laboratory came within this category or whether it 
could be said to conduct research. The present list 
comprises no lees than 1,769 entries, each of which 
gives such data as officers-in-cbarge, address, fields 
of science or engineering represented, research 
activities, publications, co-operative research sup¬ 
ported and number of personnel. Federal, State and 
municipal laboratories are not included, except the 
National Bureau of Standards, while those in educa¬ 
tional institutions have been omitted unless they are 
directly supported by industry. Four indexes are 
provided: serial publications; geographical distribu¬ 
tion ; principal personnel; and subjects of research. 

Spectrvcfdmica Acta 

Ik Kay, Messrs. Springer of Berlin published the 
first number of Spectrochimica Ada, which is to be 
devoted to research in the domain of chemical 
spectral analysis (see Nature, 143, 468 ; 1939). The 
first number baa 92 pages, 17 cm. x 25*5 cm., 82 of 
which are devoted to papers on changes of intensities 
in spectra of alu minium alloys (in German), quanti¬ 
tative analysis of solder, spelter, magnesium and 
aluminium alloys (in English), quantitative estima¬ 
tion of europium in samarium (in German), a new 
use of emission spectra in local spectro-analysis (in 
German), the use of the arc in speotra-analysK (in 
German). The r em a ining pages contain abetraote of 
papers published elsewhere prepared by than 
forty specialists. The price of the number ip 8.60 


gold marks, which at the present rate of exchange 
is about 1 os. and seems unduly high. 

Land-Speed Record 

The water-speed record set up on August 19 by 
Sir Malcolm Campbell has quickly been followed by 
a new record for speed on land. Mr. John Cobb, of 
London, in his Railton Red Lion motor-car, at 
Bonneville Salt Flats, Utah, is reported to have 
reached an average speed of 368*85 m.p.h. over a 
measured mile. The previous record of 357*70 m.p.h. 
was set up over the same course last September by 
Captain G. E. T. Eyston. 

Dundee and District 

A noteworthy and welcome feature of the 
“Scientific Survey of Dundee and District”, prepared 
for the Dundee meeting of the British Association 
(Dundee : B.A. Reception Room. 2a.) is the inclusion 
of a new and very fine geological map of the country 
around Dundee. When it is remembered that the 
last official geological maps of most of this area date 
from last century (Angus, 1884, and East Fife, 1889) 
and that the last semi-official map was that prepared 
for the 1912 meeting of the British Association in 
Dundee, the value of the new map will be at once 
realized. The map, although not an official publica¬ 
tion, was prepared in the Scottish Office of H.M. 
Geological Survey, and inevitably shows many 
changes in mapping when compared with the 1912 
edition. These changes are in the main due to the 
revision work of the Survey officers in the Fife coal¬ 
fields and to the researches of independent workers, 
as Allan, Balsillie, Gumming, and Walker. Geologists 
generally will welcome this new map. It is a pity 
that it has been bound into the volume instead of 
inserted in a bound-in envelope. A certain lack of 
uniformity of treatment is obvious in the natural 
science sections of the survey. This is due no doubt 
to lack of space, though it is very unfortunate that 
no room was found for mention of the geologists 
from Lyell, Hugh Miller, and Geikie onwards, whose 
labours have elucidated the geological problems of 
this very interesting part of Britain. 

Announcements 

The second International Congress of Eugenics 
will be held at Bucharest on September 25-30 under 
the presidency of Prof. C. I. Farhon. 

A USAJXWT of instructions for the correct applica¬ 
tion of the Schafer method of artificial respiration has 
been issued by the Royal Life Saving Society, 
6 Bayley Street, Bedford Square, W.C.l, where it 
can be obtained free of charge. 

Errat um. —In Table 2 of the letter by Dr. L. Hahn 
and Prof. G. Hevesy entitled ‘'Phosphatide Exchange 
between Plasma and Organs” published in Nature 
of July 29, p. 204, the percentage of organ phos¬ 
phatide synthesized by the intestinal mucosa and 
the stomach have been interchanged; they should 
read: intestinal mucosa, 10*0,* stomach, 4*1. 
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Measurement of Neutron Dose in Biological 
Experiments 

Zimmer 1 has attempted an exact comparison of 
the absorbed neutron and gamma-ray energy required 
to produce an equal increase in the mutation rate in 
Drosophila sperm. In all other cases* neutron 
intensities have been measured in arbitrary units. 
In our own case* the unit dose was that amount of 
radiation which produced 1 E.s.u./e.e. of ionization in 
a graphite chamber having an air volume in the form 
of a disk 2 cm. diameter and 0*25 cm. deep. Taking 
as the unit of energy the increment of energy per 
unit volume of water subjected to 1 roentgen of 
gamma-radiation, we have now estimated the factor 
by means of which our arbitrary unit may be con¬ 
verted into energy absorbed per unit mass of tissue 
in three ways : 

( 1 ) The ionization produced by a beam of neutrons 
in free air has been calculated from the cross-sections 
for elastic recoil 4 and for nitrogen disintegration*. 
We estimate that 90 per cent of the recoil nuclei 
ionization and 40 per cent of the nitrogen disintegra¬ 
tion ionization per c,c. of free air is measured by our 
graphite chamber. In addition there is the ionization 
due to the recoil carbon nuclei from the walls. This 
has been assessed in terms of the above mentioned 
data by comparing the ionization when the chamber 
was filled with pure oxygen with that when filled 
with air (0*71 : 1*0). A similar calculation gives the 
energy absorption in tissue <H # OC d . t ) and hence the 
conversion factor, which is found to be 7*3.* 

(2) In the second method we avoided the use of 
collision cross-sections by comparing the ionization 
in the graphite chamber with that produced in 
chambers geometrically similar but with walls of 
‘Aerion ’ 1 (CJEI^O^s),* icing sugar (CH*0), and 
paraffin wax (CH*). Aerion and icing sugar are 
sufficiently conducting. The wax had a grid of 
graphite Hues on it sufficient to produce a saturation 
field for gamma-ray ionization. As we were not 
confident that there would also be saturation for 
ionization by recoil nuclei the measurements were 
repeated with the wax covered with thinnest gold 
foil. The two sets were compatible and convinced us 
that the wax chamber results were reliable. Unit 
ionization in the graphite chamber corresponded to 
3*35, 4*35, and 6*50 er.u./c.c. in the Aerion, sugar, 
and wax chambers respectively. It can easily be 
shown* that if J v is the ionization per unit volume, 
W the average energy expended in the formation of 
a pair of ions in the gas, X the number of neutrons 
incident per square cm., n the number of gas atoms 
per c.c., o| the collision cross-section for atoms of 

* Oar former estimate of the factor 11*5 ignored the contribution 
from the disintegration of nitrogen and assumed somewhat different 
values for interaction cross-sections. 


type i, / t the fraction of atoms of type i in the v all, 
Ei the average energy transferred from a neutron to 
a recoiling nucleus of type ?\ p t the ratio of the mean 
atomic stopping power of the wall to that of the 
gas for recoil nuclei of type i, then : 

J r W — Xn ' 1 — es a E a 

where 9 is a fraction, depending on the dimensions of 
the chamber and the effective range of the recoil 
nucleus, which approaches unity when the range is 
great, as is the case with recoil protons which are 
responsible for the majority of the ionization in 
chambers of wall material rich in hydrogen. 9 may 
be calculated with sufficient accuracy in other cases. 
oat E a and 9 * refer to gas atoms. 



Percentage hydrogen content 


Dependence of neutron ionization on the 

HYDROGEN CONTENT OF THE WAUL MATERIAL. 

Since the hydrogen recoil term is very much 
greater than that for carbon recoils, J v multiplied by 
the stopping power of the wall material for protons 
would be expected to increase very nearly linearly 
with the hydrogen content of the walls and this was 
in fact observed {see accompanying graph). Applying 
the above equation to the five sets of data—graphite- 
air Jv 1 * 0 , graphite-oxygen 0 * 71 , Aerion-air 3*35, 
sugar-air 4*35 and wax-air 6*50, we estimated the 
values of Xo{Ei for hydrogen, oxygen, and carbon, 
and hence the energy absorption per c.c. of tissue, 
which is XlnffosEa + nocr^-f ncor^]. The con¬ 
version factor is thus found to be 6*4. 

(3) Finally, all calculated constants may be 
e liminat ed by filling the chambers with mixtures 
chosen from hydrogen, carbon monoxide, and 
acetylene, so as to have the same atomic composition 
as the walls; since 9 and p are then exactly unity 
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and the equation becomes 

=* Nn g UhgrEs — fo*o£o ^ fc^cEc}* 

where n g is the number of gas atoms per e.e. TP, the 
mean value of TT for the gas mixture, was determined 
experimentally, relative to air, by means of gamma- 
raj’s. Measurements with Aerion, sugar, and wax 
would completely determine the three terms grEh* 
and a r £ e . Unfortunately the ‘sugar gas' measure¬ 
ments were not satisfactory—possibly on account of 
chemical action between the carbon monoxide and 
hvdrocren under the influence of ionization—and so 
collision cross sections were invoked for the ratio of 
the two small terms and v c Ec- The factor, 

determined in this way, was 6*9. 

The three methods show satisfactory consistency, 
and suggest that a neutron beam which produces 
1 e.s.xt.'c.c. of ionization in our graphite chamber 
will give the same energy absorption per c.c. of 
tissue as 7 roentgens of gamma-rays (zc 20 per cent). 

While the procedure which we have outlined is of 
general applicability, the particular value of the 
conversion factor is peculiar to a graphite chamber 
of the given dimensions, and to neutrons of about 

3 Mev. energy. Comparison with Zimmer's results is. 
however, possible, since, through the courtesy of the 
German Cancer Campaign, the Aerion chambers used 
here were those used by Zimmer for Li-D neutrons. 
Dividing our factor of 7 by our observed ratio of 
neutron ionizations in Aerion and graphite, we obtain 
2* 1 as the figure by which the ionization in the Aerion 
chamber must be multiplied to obtain energy ab¬ 
sorbed in tissue. Zimmer estimated this factor to be 
1*8. The difference may in part be due to experi¬ 
mental error and in part to the different energy of 
the neutrons* Interaction cross-sections have been 
reported to show a marked dependence on neutron 
energy 7 * 5 . At the present stage of neutron dosimetry, 
the agreement must be regarded as satisfactory. 

We gratefully acknowledge the financial assistance 
of the British Empire Cancer Campaign, 

L. H. Gray. 

The Mount Vernon Hospital J. Read. 

and the Radium Institute, 

Northwood, Middlesex. 

July 29. 
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hBcmcalorinietric Measurement of the Mean Energy 
d Ksmtegration of Radium E 

Tm moot energy of the P-rays from radium E can 
ho evaluated aether by integration of the continuous 
^pecfcrum of the efectrong emitted by the source or 
by a <*teimefcr»& moararement. The oalorimetrio 
nwfchod permits the determination of the energy of 
the electrons Htdependocet^r ofthe secondary processes 
which take place while they are going througninatter, 
end fortheaxiiexre with praotfeal^y the angry * preoosion 
for both dknr and fiasfc partial®. It is, on the other 
hand, neoeeeary to kwvftragtaMi semw the number 
of atoms which disintegrate per ****** and also the 


number of electrons emitted by each disintegrating 
atom. 

Two calorimetric determinations of the energy of 
disintegration of radium E have been made earlier ; 
one is due to Ellis and Wooster 1 , the other to Meitner 
and Qrt hmaon 1 . Their results are only accurate to 
within 10 and even 15 per cent. 

We decided to repeat these experiments owing to 
the fact that the Radium Institute in Paris could 
provide us with strong radium E sources and also 
because we could measure the absolute value of the 
polonium content with a very great precision. 
Furthermore, one of us had perfected considerably 
the technique of calorimetric measurements in radio- 
acti\ity*. These improvements resulted from the 
adaptation of Swietoslawski’s adiabatic microealori- 
meter 4 . The principle of this calorimeter is as follows : 
with the help of a thermocouple, one maintains the 
same temperature in the calorimeter and in its sur¬ 
rounding water insulation, with a difference never 
exceeding a few ten-thousandths of a degree ,* the 
heat given out during the experiment is measured 
in such conditions by the increase in temperature of 
the water tank- 

In our experiments the calorimeter was a nickel 
cylinder weighing about ID gm., inside which the 
radioactive sample was placed in such a way as to 
allow no 3-rays to come through before being absorbed 
by more than 3-4 mm. of nickel. The calorimetric 
capacity was tested by the measurement of the 
heat given out by a strong source of polonium 
(2,000-4,000 E.s.xr.) deposited on a nickel foil, as was 
done with the radium E. This polonium source was 
measured with a precision of 1 or 2 per cent with the 
absolute apparatus of Mme. P. Curie 5 . 

The quantity x of polonium existing in the radium E 
sources at the beginning of the experiments was 
measured in the same way after deflecting all the 
3-rays by a strong magnetic field. This quantity, 
about 50-300 e.s.tj., being at the limit of the sensi¬ 
bility of the apparatus, the precision of measurement 
is very small. Furthermore, the absorption of the 
alpha-rays by the radioactive deposit is very often 
not negligible. An evaluation of this absorption was 
made at the end of the experiments (when radium E 
has practically disappeared) by comparing the quan¬ 
tity of polonium determined by the calorimeter with 
that found electrometrically. Finally, in each set of 
experiments, x was evaluated within an accuracy of 
10 per cent, which does not affect much the precision, 
of the final results owing to the fact that our radium E 
sources were more than 40 me. strong. The calori¬ 
metric measurement of the polonium at the end of 
the experiments allows us to evaluate at the same 
time, within 1 or 2 per cent, the quantity of radium E 
present at the beginning. 

We made two sets of measurements: the first 
with a source of 80 me. of radium E electrolyticafly 
deposited on a nickel foil {x — 55 e.s.u.) ; the second 
with 45*5 me. of radium E deposited by evaporation 
in argon (a; =» 270 E.s.u.). In the second set, the 
calorimeter was filled with nitrogen in order to 
eliminate any possible influence of chemical reactions 
due to the presence of oxygen. 

In each set of experiments the measurements made 
in the first 36 hours give values which are systematic¬ 
ally too high. The measurements made in air (mean 
value: 323*6 dh 3*5 ekv.) are also slightly higher 
than those made in nitrogen (mean value : 317*6 ± 
2*5 ekv.) and less coherent. The mean energy of 
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disintegration of radium E deduced from our measure¬ 
ment is 320,000 ± 5*000 ev. The most probable value 
is rather near the inferior limit given by our results. 

The detailed description of our experiments will 
be given elsewhere. 

M. Lecoix. 

Institut du Radium, 

I. Zlotowski. 

Laboratoire de Chimie Nucteaire, 

College de France, 

Paris, 5 e . 

July 14. 

1 Ellis, C. D., and “Wooster, W. A,, Proc, Roy. So <*., A, 117,109 (192S). 
* Meitner, L„ and Orthmann, VT., Z. Phys ., 60, 143 ( 1930 ). 

8 Zlotowski, I., J. Phys . (7), 6, 242 (1935). 

1 Swietoslawski, W., Ann. Chim 16, 251 (1031). 

- Cnrie, Mme. P., J. chim , PAys., 22, 143 (1925). 


Thickness of Built-up Films 

The thickness of films built up on solid surfaces 
has formerly been measured by several methods: 
optically 1 *®. 3 ,*, by X-ray measurements®* 8 , by the 
use of an interferometer 8 , and directly with a screw- 
micrometer*. All these, except one modification of 
the first, required the deposition of some hundreds 
of layers, and the modification* involved a com¬ 
parison. with barium stearate films. During our in¬ 
vestigation of protein films on solid surfaces, we have 
used a method which avoids this comparison and 
enables thicknesses of as little as 20 A. to be measured 
rapidly and accurately. 

For a thin film on a metal surface the difference of 
optical path between the ray reflected from the film 
surface and that from the film metal interface is 
d — 2pt.e cos 0, where p is the refractive index of the 
film, e the thickness, and 0 the angle of refraction. 
For minimum intensity of reflection, d must equal 
an odd number of half wave-lengths, that is, 
4 \L.e cos 0 = (2n -f 1)A, where n is any integer. Instead 
of keeping the wave-length. A, constant and in¬ 
creasing e until two intensity minima are observed 1 * 1 , 
we have measured the change in A necessary to pre¬ 
serve an intensity minimum as the thickness of the 
film is increased by the addition of further monolayers. 

The wave-length of the light which gives an 
intensity minimum for a given film-thickness was 
determined by means of a Hilger-Nutting spectro¬ 
photometer. This instrument is well suited for such 
measurements, since the monochromator enables any 
visible wave-length to be used for the photometric 
measurement, and the light reflected from the plates 
is polarized before passing through the spectro¬ 
photometer. Measurements must be carried out with 
the ordinary ray owing to the birefringence of the 
film. The accuracy of the method was tested with 
films of barium stearate deposited on stainless steel 
plates by the method described by Blodgett 1 . 
Measurements were made on films of ten or twelve 
monolayers deposited on a base of approximately 
forty stearate layers. The thick base is essential in 
order to bring the wave-length for minimum intensity 
into the visible region. Column A below gives the 
wave-length in angstroms for the intensity minimum 
of the base, B the number of monolayers deposited 
on the base, and G the new wave-length for an in¬ 
tensity minimum. The light was incident at 75 a . 


A 

B 

0 

D 

5560 

10 

6650 

24-2 

4990 

12 

6310 

24*2 

6080 

10 

6160 

23*8 


Column D gives the thickness in angstrSms per layer. 


#, calculated from the equation, t — AX (4;j. cos O. AX), 
where AX is the wave-length increment, ;j, the re¬ 
fractive index 3 , taken as 1*491, 6 the angle of refrac¬ 
tion, and AX the number of additional layers 
deposited. The validity of the method is established 
by the agreement of the calculated mean thickness 
of 24*1 A. for barium stearate with the value 
24*2-24*4 A. obtained by other methods. 

Further details, with the results obtained for pro¬ 
tein films, will be published elsewhere. 

Cr. I. J EXKINS. 

Dyson Perrins Laboratory, Alfred Xorris. 
Oxford. July 27. 

1 Blodgett, J. Anrr. Chem. S<r. y 57, 10j7 (19351; J. Phys in t. 
41, 975 (1937). 

5 Blodgett and Langmuir, Phys. Re »*., 51. 904 (1937*. 

3 Langmuir, Schaefer and Wrinch, Selene*, 85, 76 fl917). 

4 Langmuir, Schaefer and Sobolka, J. Aner. Chem. Soc.. 59, 1751 

(1037*. 

5 Holly and B< rnatein, Phys. Ret 7„ 52. 525 (1937). 

•Astbury, a a/io, Nature, 142, 33 (1935). 


Kepler's Law of Refraction 
lx his review of the second volume of the new 
edition of Kepler’s works in Nature of August 10, 
p. 306, Prof. H. C. Plummer states that Kepler’s 
formula for the law of refraction is 
x — p ss kx sec p, 

where a is the angle of incidence and p the angle of 
refraction. This reduces to the law 

sin a = n sin 3 

for small angles if (1 — k)~ l = n. Prof. Plummer 
also states that as the formula is really empirical, 
being founded on the flimsiest physical argument, 
it seems strange that a form so inconvenient for the 
derivation of p from a should have been adopted. 

The following table which I published fourteen 
years ago in the Notes of the Edinburgh Mathematical 
Society may be of interest in this connexion: 


1 

[ i 

1 a i 

1 1 

0 

ViteUlo’a 

observations 

Excess of 0 
j calculated by 
Kepler's formula 
over YiteEUo's 
observations 

Excess of 3 
calculated by 
modem formula 
over VltelUo's 
observations 

10° | 

7® 45' 

-ir j 

t -16' 

, 20° 

15° SO' 

- 29' 

- 39' 

30® 

22° 30' 

1 - 19' 

- 2s' 

' 40® | 

29® 0' 


-10* 

50® 

35® 10' 

| 14' 

T 4' 

. 60= 

40° 30' 

l -r 22' 

- V 

1 7 ° C 

45° 30' 

| ^19' 

- 41* 

1 SO 

50® 0' 

A- 0' 

_2® 22' 


The first two columns give Vitellio’s observations on 
air-water. The third gives the excess of p over 
Vitellio’s observations calculated by Kepler’s formula, 
for n — 1-317 and the fourth the excess of p over 
Vitellio’s observations calculated by the modem 
formula for n = 1 *333. It will be seen that Kepler’s 
formula agrees much better with the observations 
than the modem one does, owing to the last experi¬ 
mental value being very far out. 

The result, of course, bears out the statements 
made in the previous paragraph of the review, that 
Kepler was no experimental physicist and that the 
experimental data at his command were incredibly 
slight. 

University, R. A, Houstoux. 

Glasgow. 

August 19. 



442 


NATURE 


Sept. 2, 1939. vol 144 


Mechanism of Nitrogen Excitation in the Night Sky 

The light emitted by the night sky is a remark¬ 
able afterglow associated with recombination of 
atomic oxyaen in the upper atmosphere 1 . Two 
normal atoms of oxygen could not recombine with 
emission of light ; the recombination occurs only in 
presence of a third body to satisfy the principles of 
conservation. If that third body is an oxygen atom 
*P, it can attain the level l S by the following process : 

O(*Pj + 0(*P) + Oi 9 P) ^ O a (X. V = 5) - O(^). 
The total energy absorbed by the vibrations of the 
molecule and by the excitation of the atom 
( 0*93 -f 4*18 = 5*11 volts) agrees closely with the 
energy supplied by the recombination. Thus can be 
explained the emission of lines XX 5577-630(J by the 
night sky. But if the third body is a nitrogen mole¬ 
cule in the normal state, the available 5*09 volts is 
insufficient to excite it, and we have to consider the 
three-bodv collision: 

OPWDIt^I) -O JLZ.vJ+XJLA,**)- 

In such a collision the energy made available is 
D = 7 *05 volts; hence the possibility must be con¬ 
sidered of emission of Vegard-Kaplan bands N 2 {A ->-X). 
Only those bands the upper level of which does not 
exceed 7*05 volts will be emitted, and the correspond¬ 
ing quantum number v t is at most equal to 5. 

Now the upper energy levels of the most intense 
Vegard-Kaplan bands are r s = 2 and v t = 3. To 
find the cause of this selection, we must consider the 
vibration of the oxygen molecule after collision. To 
bring the O a molecule to the v a level, E x volts 
ace necessary ; and we have at our disposal only 
the difference D — E x for the X* molecule. Consider 
the necessary energy A -f- X a to excite the nitrogen 
molecule to the A state with the vibration quantum 
number v t * We can admit that the excitation does 
not occur unless the available energy JD — E x and 
the required energy A E* are very close, calling 
in a resonance effect. The following table gives, on 
this hypothesis, the probability of emission of the 
Vegard-Kaplan bands. 


Energy available 

Energy rwpiired 

Difference 

I *-0 J> 

-0& volte 

k-5 A+*,-6-90 voKb 

+0-06 

H i 

6-80 

4 6*83 

+0*06 

in * 

0-67 

3 6*66 

+0-01 

IV s 

6-48 

t 6*40 

-0-01 

Y 4 

6*30 

1 6 32 

-0-02 

n $ 

6*18 

0 6-14 

-0-02 


The transitions HI and IV should be the most 
probable, thus explaining the intensity of the 
Vegard-Kaplan bands v t *= 3 and r* « 2 in the spec¬ 
trum of the night sky. 

The probability of a collision of the second kind 
hae been studied for a long while. It is granted that 
the probability increases as the difference between 
the exchanged energies decreases. Kaplan* quotes, 
m confirmation. of this, the experiments of Bonhoeffer 
and Mahler on the fluorescence sensitized by atomic 
hydrogen. Following Kaplan, the formation of a 
molecule H* on vibration level t? t requires a triple 
collision with a metalHo atom capable of absorbing 
very exactly the liberated energy D — E x (jD «= 4*34 
volts). Whence the possibility of emission from 
certain atoms (Na, K, Cd), whilst others {Zn, Mg) 
do not emit light. 

Unfortunately the value of the dissociation 
potential of hydrogen accepted to-day is bo longer 
4-34, but 4*46 volta, and the ooincidanoag that K aplan 


thought he observed have disappeared. Also Kaplan 
frfls not apparently considered the rotation of hydrogen 
molecules. The total energy absorbed by a molecule 
is E = E c 4 * BvJ(J -r 1), where J designates. the 
rotation quant um number. It would be sufficient, 
for the excitation of metallic atom to occur, that the 
required energy should be very near one of the 
possible values of D — E. But we multiply thus 
the theoretical possibilities of excitation, and 
metallic atoms, such as Zn or Mg, which have given 
nothing in the experiments quoted above, ought to 
emit the resonance radiation. The resonance potential 
of Zn is equal to 4*01 volts ; that of Mg is 2-70 volts. 
Now, in the formation of a molecule H 2 (v = 2, 
J — 7), the liberated energy is 4*05 volts ; it is 
2*75 volts in the formation of a molecule H a (v ~ 3, 
J = 7 ). But perhaps the differences 4*05-4*01 =0*04 
and 2*75-2*70 — 0*05 volts are already too large to 
show excitation. 

However, we observe also in the night sky spectrum 
a selection of the bands of the first positive system 
of nitrogen. The band X). 6500—6550 emitted in tbe 
transition B (v = 1) A (v =4) is much the most 
intense. Now the excitation of the normal nitrogen 
molecule on the level B (v = 7) requires 8*71 volts, 
an energy which we do not find in the night sky. 
We must therefore consider the two consecutive 
transitions X (v = 0) A {v = 2 ) and A ( v = 2 ) -+* 
B (v = 7). The second absorbs 2*22 volts, which is 
only a little less than the 2*23 volts supplied by 
the O ( l S) atom in returning to the X D level. We 
can thus explain the enhancement of the 6500— 
6550 band in the sky by collision of the nitrogen 
A[v — 2) molecules and oxygen *S atoms. In these 
collisions, the absorbed energy is equal (at about 
0*01 volt) to the available energy. 

Jean Cabai*hes. 

Rose Aynabd. 

Eaculte des Sciences, 

University Paris, 5 e . 

July 17. 

1 Chapman, PhU. 10, 369 (1930) and 83, 657 (1937). 

* Kaplan, Phys. Rev., 81, 997 (1928). 


Carbonic Anhydrase 

It was shown by Henriques 1 that the rate at 
which carbon dioxide is evolved in tbe reaction 
HjCO* CO* 4 * H*0 is greatly accelerated by the " 1 
presence of laked blood, mere traces of which are 
sufficient to catalyse this reaction*. That this accelera¬ 
tion is not due to hfemoglobin was clearly demon¬ 
strated by Meldrum and RoughtonM who have 
separated from the red blood corpuscles a new 
enzyme capable of catalysing both phases of the 
above reaction. They described this enzyme under 
the name of carbonic anhydrase and gave a detailed 
account of its properties. Their purified preparation 
of this enzyme was a colourless substance, very active 
and sensitive to KCN, H*S and NaN a . The amount 
of this enzyme-preparation was, however, very small- 
and scarcely sufficient even to recognize it with cer¬ 
tainty as a protein compound. In the course of our 
study of metallo-protein compounds 5 present in the 
red blood corpuscles, we have found that the fractions 
of our preparations left after the complete removal of 
haemocuprem bad a very high content of zinc and a 
high carbonic anhydrase activity. By adapting our 
methods of purification to preparations on larger 
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scale, such as 10 litres of blood at a time, and taking 
special care to increase the yield of the zinc fraction, 
we have obtained a highly active preparation of 
carbonic anhydrase. The activities of different 
fractions have been tested both by the manometric 
‘boat’ method 3 and the colorimetric method 6 . The 
zinc in different fractions was determined by the 
dithizone and by the iodometric ferricyanide methods 
and was also isolated as a cryst alline zinc quinaldinat 
salt. 



Relationship between activities (as defined 
by Meddrttm and Roughton*) and zinc con¬ 
tents OF DIFFERENT FRACTIONS OF CARBONIC 
ANHYDRASE. 

From carefully washed corpuscles of 10 litres of 
ox blood, which give about 17 litres of alcohol 
chloroform extract, we have obtained about 250 mgm. 
of colourless protein containing 14-95 per cent 
-nitrogen and 0*31-0-34 per cent zinc and showing a 
high carbonic anhydrase activity. This preparation 
tested chemically was found to be almost completely 
free of other metals known to occur in blood, such as 
iron, copper, manganese or magnesium. Moreover, 
the spectrum analysis of such preparations kindly 
carried out by Prof. H. Dingle confirmed the above 
results and revealed only traces of other metals. The 
fact that its zinc content has already reached such a 
high value shows that this preparation contains prob¬ 
ably only one protein compound. The very high 
carbonic anhydrase activity of this preparation 
suggests, therefore, that the enzyme is the zinc- 
protein compound. This is, moreover, supported by 
three other considerations, namely : (I) the parallelism 
between the carbonic anhydrase activities and zinc 
contents in different fractions, at least up to our 
purest preparation (see accompanying illustration); 
(2) the perfectly reversible inhibition of the enzyme 
activity by KCN, H t S and NaN s which are known 
as specific inhibitors of reactions catalysed by metallic 


compounds ; (3) the absence of other metals in the 
highly active preparations of carbonic anhydrase. 

By comparing the catalytic activity and the zin** 
content of our purest preparation with those of the 
laked red blood corpuscle**, it appears that the total 
zinc present in the corpuscles belontr* to the zinc- 
protein compound of carbonic anhydrase. 

It may be mentioned finally that zinc belong to 
the universally distributed micro-constituents of 
plants and animals and is therefore much more 
widely distributed in Nature than carbonic anhydrase. 
Like iron and copper, zinc forms probably wnh 
different proteins several compounds having different 
properties and functions. 

D. Reh.ln. 

Molteno Institute, X. Mann. 

University, Cambridge. 

August 13. 

1 Henriquea, O., Biochtm. Z ., 800. 1 1192^) 
a Brinkman. & . anil Margaria, K., J. Phyttol., 72, 6P (19 U*. 

*■*• Meldrum, N. and Houghton, r., J. Pkytiol . 80. in ^ad 
143 (1934). 

Mann, T.. and Kelltn, Tb, Pro*. Roy St **., B. 128. 3u2 (193- ». 

1 Philpot* !>., and Philpot, J., Btochem. «/., 80, 2131 ilOJGi. 


Artificial Hibernation 

As I have already shown in preliminary com¬ 
munications 1 * 2 , artificial hibernation is produced in 
hedgehogs in autumn by giving them injections of 
magnesium simultaneously with insulin and trans¬ 
ferring the animals to an ice-box. Thereby, for 
example, the heat regulation of the animals 
disturbed, and they passed from a warm-blooded 
state into a cold-blooded one. At the same time, the 
blood sugar value was decreased to the level of that 
found in normal hibernation. In the first series of 
experiments I employed comparatively large amoimts 
of magnesium and insulin. Similar amounts of insulin 
given without magnesium always caused fatal 
hypoglycemia. 

This summer I have continued the experiments 
with more material. The experiments have been 
carried out with fully awake hedgehogs at the end 
of June and at the beginning of July. Artificial 
hibernation was produced in these experiments in 
midsummer by administering to the hedgehogs sub¬ 
cutaneous injections of magnesium simultaneously 
with insulin and transferring the animals into an 
ice-box (at -4-2 — 5 C C.). The amounts injected 
were much smaller than those used in autumn 
(usually 0-5 c.c. 1 mol. magnesium chloride and 
4 l.r\ insulin per 480-750 gm. body weight). The 
same amount of magnesium only and cold had no 
effect on the animals; but on the other hand, the 
same amount of insulin only and cold caused the 
hedgehogs to go into artificial hibernation. Lauf- 
berger' 1 , Dworkin and Finney 4 , and Uische, Fleisch- 
mann and Trevani 5 have also produced artificial 
hibernation with insulin injections. Especially 
noteworthy is the considerable increase of serum 
magnesium in the hibernation brought about by 
insulin, as in the natural hibernation** 1 . 

Seram 

Blood Mr Ca 

(mgm. V (mgm. °*) (mgm. °„) 
Normal bedgebog 109 2-5 11*4 

Artificial insulin hibernation 3S 4-4 11*0 

Natural deep hibernation 49 8*1 10*8 

The hedgehogs have remained hitherto in the 
artificial hibernation continnously for 10 days. 
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When the animals in which hibernation was induced 
with both magnesium and insulin or with insulin 
alone were removed from the ice-box to a warm 
temperature (21 — 23 c C.) they awoke in a natural 
manner and returned again to the warm-blooded 
state. 

A more detailed account of the investigations will 
appear in the near future. 

Paavo Suuualaxstox. 

Biochemical Institute, 

Helsinki. 

July S. 

1 Snomen KemUiUehti, B, 11. 29 (1938). 

* XlTCHS, 142, 1157 (193S>. 

3 Z. par. erper UW., 42, 570 (1921). 

4 Aner . J. Phytiol., 80. 75 (1927). 

* Pm- Arch, £27, 235 <1931j. 

* Saomalanien, XA.Tunr, 141. 471 (193h). 


Mesomerism and Orientation 

The brief reference to the apparently anomalous 
nitration of the acetyl derivative of 2-m-xylidine to 
a 4-rntro derivative and its interpretation in the paper 
just published by Ingham and Hampson 1 makes it 
desirable to point out that many of the anomalies 
associated with ortho-substituents (and usually 
grouped under the heading of ‘ortho effects’) find 
their explanation in the steric hindrance of resonance 
discussed by Ingham and Hampson. This view had 
been arrived at independently in connexion with a 
systematic study of isomerizations produced by 
aiuminium chloride** It is hoped to publish an 
account of the further development of this work in 
the near future, but meanwhile the following selected 
illustrations of the more general application of this 
view may be cited. 

Steric incompatibility between an o-methyl or 
-methoxy group and a dimethylamino group is 
redacted in an enfeebled mesomeric relationship of 
the latter group with the nucleus, as exhibited on 
one hand in a minimized tendency to p -substitution, 
for example, by nitrous acid, benzene diazonium 
chloride* formaldehyde, or benzaldehyde 8 , and 
on the other, in predominating basicity of the 
o- over its p- and m-iaomeridee, which is in striking 
contrast with the relationships of the toluidines, 
their monoalkyl derivatives and 1.8 dimethyl 1.2.3.4 
tetiehydioqumoline 4 . The abnormally slow alkaline 
hydrolysis of o- relative to m- and p-acettoluides 8 is 
similarly explained. 

Reduced meeomerism of the carboxyl group is 
illustrated by enhanced acidity, greater activation 
energy of acid-catalysed esterification, and reduced 
activation energy of alkaline ester hydrolysis, in the 
case of a-toluic acid as compared with benzoic acid; 
o-tertiary butyl benzoic acid, again, is even stronger 
than o-tohiie acid*. However, if a reaction involves 
orientations which are hindered by an o-substituent, 
this hindrance may partly reveal itself in an elevation 
of the activation energy representing an ‘energy of 
orientation 1 . The conversion of 3-uitrophthalic acid 
into its l-methyl ester by ordinary esterification, and 
of the anhydride into the 2-methyl ester by treatment 
with methyl alcohol 7 are interesting illustrations of 
the principle just discussed* O-tolylphsnylchloro- 
nwthane* shows, as expected, a greater ‘ortho effect’ 
than does o-roethylbenzy l chloride* in acid hydrolysis. 
The phenyl boric acids 1 * and the phenols 11 show no 
‘ortho effect* because hindered mesomerism is out of 


the question in each case owing to absence of meso- 
meri c un and steric orientation respectively. 

In general, only monoketonic derivatives are pro¬ 
duced from benzene and its homologues by the 
Friedel-Orafts reaction, yet di-o-alkyl substituted aryl 
ketones, and these alone, are amenable to further 
substitution under these conditions 12 . This is the 
more striking in view of the fact that mesityl methyl 
ketone combines exothermally with aluminium 
chloride : the consequent deactivation is, however, 
not transmissible to the nucleus owing to the steric 
conditions. The same factor may well be operative 
in determining the extraordinarily facile dinitration 
of mesitylene. Similarly, it must be expected that 
the o-nitrothiophenoxide ion is a more nucleophilic 
reagent than the p-isomeride, while p-nitrochloro- 
benzene is more reactive to such reagents than its 
o-isomeride. 

There are numerous examples of carbonyl attached 
to an aromatic nucleus undergoing hydrolytic fission 
with acids 13 ; almost without exception, an o- 
substituent is a necessary condition. This ‘ortho 
effect’ probably has a two-fold origin : (a) the pre¬ 
viously discussed steric hindrance of mesomerism 
(—T) of the carbonyl group ; and (6) steric promotion 
of the polarization in the nucleus which allows a 
displacement of a nuclear attached atom out of the 
plane of the nucleus to relieve the crowded orienta¬ 
tion. Both these steric effects facilitate electrophilic 
attack. 


X 



In a-tetralone, on the other hand, the atoms in 
question are coplanar with the nucleus, and in con¬ 
sequence hydrolytic fission and inter- and intra¬ 
molecular rearrangements with aluminium chloride 
are not observed. 

Sterically enhanced nuclear polarizations no doubt 
facilitate such observed conversions as i^o-durene 
and hexamethylbenzene into mesitylene with hy- 
driodie acid 14 . The inter- and intramolecular 
rearrangements brought about by al uminium chloride 
frequently find their origin in this twofold steric 
effect of o-substituents on mesomeric and electro¬ 
meric effects. 

G. Badubley. 

College of Technology, 

Manchester. 

July 7. 

1 In g h a m and Hampson, J. Chem. Soc 981 (1939). 

* Compare Kenner and Baddeley, J. Chem Soc., 303 (1935). 
a v. Braun, Bar., 40, 1101; 51, 252. 

4 Davies and Addis, J. Chem. Soc,. 1622 (1927). 

" J. Chem. Soc., 1397 (1909); Z . phvt, Chem., 353, 369 (1912). 
•Dlg^Evans, Gordon, Lewis and Watson, J. Chem. Soc., 1421 

' McKenrie, J. Chan. Soc., 1135 (1901). 

* Norris, 7, phy*. Chem., 101 , 338 (1921). 

* Olivier et oL, Hoc. trav, chin,, 1922-1926. 

l# Brang^abroff and Betnnann, J. Amer. Chem. Soc., 56, 937, 

u Boyd & aL, J. Chem. Soc., 105, 2117 (1914); Ufi, 1239 (1919). 

Bnifchardfc et at, J . Chen. Soc., 17 (1936). 
u Meyer, V., Ber., 28, 3213; 29, 848, 2564. 

* Short and Hill, J. Chem. Soc., 1123 (1035). 

* Klagea, JSer., 87, 1715. 
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Fishery Statistics 

When we compare the catch of fish of one year with 
that of another, we find one greater or less than the 
other, and that seems at first sight the end of the 
matter. But if we analyse each year’s total into its 
monthly parts we see in every case a certain seasonal 
periodicity; and it follows that we may expect to 
find not only differences of total quantity, but also 
of phase and amplitude, the two ways in which one 
periodic function differs from another. Let us reduce 
the monthly quantities to percentages of their 
annual totals, and then compare the periodicity 
of one year with another or with a mean. To show, 
briefly, how orderly and how instructive the rough 
market statistics are, let us merely compare one 
year’s monthly data with another’s : 

Aberdeen Landings of North Sea Plvice 


Symphyogenetic Development 
There has existed a need for a term to express 
the idea of the interaction of hereditary' and environ¬ 
mental factors in producing the development of an 
organism. It must be a term to signify that the 
organism is the resultant of the integration of the 
two sets of factors. It must convey the idea that ha* 
been almost universally accepted by vriter* in the 
field of development that the organism is alwajs 
'becoming something - and ‘tendiner bomewhither’, 
because it is a result of an interrelation between an 
environmental milieu and hereditary potentialities 
which together constitute the nece^ary material* 
and conditions to produce a living thing through 
their interaction. The term symphyogenetic develop¬ 
ment seems to be suitable for expressing this idea. 

XOVTHLT PERCENTAGE* 01 ANNUAL CATCH 



The monthly discrepancies yield a nearly regular Symphyogenetic is derived from the three Greek 
fluctuation, and show at a glance how the phase of steins, <x6v, meaning with, meaning to grow, 

the periodic function was accelerated in one year and yCyveoGai, meaning to come into being or to be, 
and retarded in the other. Literally, it conveys the idea of something coming 

into being and growing aa a re- 

Extnei- - -—^- sultant of the interaction of two 

or more factors, and thereby under- 
y y' going development. The word 

/ y y symphyogenesis has had a previous 

Qa*rtDe_ -/- _/__ S usage.' The “Century Dictionary 

/ 7 / and Cyclopedia" gives its mean- 

/ / y ing as follows, "In hot. the form- 

/ / / ing by union of previously separate 

/ / / elements”. The ‘'Webster’s New 

Median- -7- - 7- --/■- International Dictionary” defines it 

/ / / thus, Development of an 

SoJLe Coa Haddock organ by the union of previously 

/ / / distinct organs”. The present pro- 

Quarfale_ i _JL_/_ posed usage of symphyogenetic does 

"/ 7 y not violate either of these definitions 

/ / y of symphyogenesis. 

/ / y To define symphyogenetic in 

y y * s'* terms of its proposed use, where 

Extreme*— 7. -1- L7- - L - s I -1-1- it is to be employed as a modi- 

0 20 40 60 so loo 12»> 140 g er 0 f development, it would mean, 

Xobth Sea Landings (Aberdeen): 1912-37 the combining of hereditary deter - 

*** Catches of 1937. miners and environmental factors 

to produce the characteristics mani- 
While writing on this point let me mention an- fested in an organism's structure and behaviour, 
other, though it is no more than a statistical gadget; Symphyogenetic development would be used in 
I think it is new, and Mr. TTdny Yule says it is new contrast to maturational development, which em- 
to him. We want to compare, say, last year’s catch phasizes the ordering of the hereditary determiners 
with twenty previous years, and not in order of for producing the sequential regularity of develop - 
time but of mere quantity. We take, as usual, the ment, other things being equal. Its usage would 
extremes, quartiles and median of the series ; we be in contrast to epigenetic development, which 
shall find these five points enough to draw, approxi- emphasizes the production of differentiations in 
mately, a curve of distribution of the whole. It will development as a result of the influence of environ- 
obviously be an S-shaped curve ; and we may mark mental factors acting upon a relatively simple 
it with an asterisk to direct attention to a particular structure in the be ginning . Obviously it is in con- 
year. The annexed chart thus shows at a glance traet with the ancient idea of preformism. 
how 1937 was all but the worst year for cod and 
haddock, and all but the best year for soles, in 
six-and-twenfcy years. 

University, D’Aeot W. Thompson. 

St. Andrews. 

July 30. 


Wilton P. Chase. 


Women’s College, 
University of North Carolina, 
Greensboro. 

July 17. 
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Skin Cancer due to Handling Coal Tars Used 
for Preservation of Fishing Nets 

Complaints that sev eral fishermen had contracted 
cancer of the ^kin after handling tar used for the 
preservation of nets resulted in an interested firm 
submitting a sample of tlieir tar to this department 
to investigate its carcinogenic effect on mice. This 
particular tar (our No. 7) was said to have been 
manufactured in a horizontal retort at a temperature 
of 1HH) C. It was found to be highly carcinogenic 
for the skin of mice, 75 out of 100 bearing malignant 
tumours after bi-weekly applications of the tar for 
forty weeks. This result compared very unfavourably 
with a number of tars, used for various purposes, 
previously tested by us. 

Later, three further tars from the same firm were 
submitted to us for test : fl) our No. 14, made m 
a vertical retort at 1390° C. ; (2) our No. 10, as before 
but said to be cut back with light tar oils ; (3) our 
No. 15, said to have been made from oil pitch and 
light tar oils. 

Results of animal experiments showed that Nos. 
14 and 16 were almost as carcinogenic for mice as 
No. 7. but that No. 15 was considerably less carcino¬ 
genic, only 17 mice out of 100 contracting skm cancer 
after forty weeks, although twenty of the mice 
survived for this period. 


Preliminary tests with samples of creosote oil and 
anthracene oil revealed that both are carcinogenic 
for the skm of mice. 

In our opinion, if gas tar as such is used for 
preserv at ion of fishing nets, only that made in 
v ertical retorts using a temperature as low as practic¬ 
able should be used. 

J. M. Twobt. 

R. Lyth. 

Department of Cancer Research, 

ITniversity, Manchester. 

July 26. 


The Gamer Principle of Co-operative Activation 
In a letter m Natube of August 12, p. 287, Prof. 
W. E. Garner has made, in my opinion, a most 
important contribution to the advancement of 
physico-chemical science. It seems probable that 
the Garner principle will be of great value in the 
understanding and formulation of many catalytic 
phenomena, including the interlinked sets of reactions 
which are now known to occur m the operation of 
many enzymes and co-enzymes. 

F. G. Donnan. 

23 Woburn Square, 

London, W.C.l. 


Points from Foregoing Letters 


L. H. Gray and J. Read, working on the biolo¬ 
gical effects of neutrons, have used the ionization 
produced in air in small graphite ionization cham¬ 
bers as a measure of neutron dose. Experiments 
have now been made which make it possible to 
correlate the ionization with the actual increment of 
energy per unit volume of tissue due to the recoil 
atoms generated by the neutrons. Calculations 
baaed on interaction cross-sections agree with two 
different lines of experimental investigation in show¬ 
ing that a neutron beam which produces 1 e.sjt./c.c. 
of ionization in a graphite chamber will give the 
same energy absorption per unit volume of tissue as 
7 roentgens of y-rays (20 per cent). 

M. Lecom and I. Zlotowski have measured very 
carefully with an adiabatic microcalomneter the 
mean energy of disintegration of radium E. They 
obtain the value 320,000 ± 5*000 ev„ and the lower 
limit is regarded as very near the most probable 
value. 


G. I. Jenkins and A. Norris describe a new method 
of measuring the thickness of built-up films on metal 
by find mg the wave-length at which minimum 
mteawty of reflected light occurs at constant angle 
of The method makes possible a measure- 

of tho tbkkaeas of very small numbers of layers 
tWW? SBpee&Oy promi s i n g in the field of protein 
w? which It was devised. 

e^Jreaaed that Kepler 
of refraction, R. A, 
satisfies the 
t H bbn better than 

of 



level of the most intense Vegard-Kaplan bands are 
v = 2 or 3 ; among the red bands of the first 
positive system, the band B(v = 7 )^A(v — 4) 
is much the most intense. J. Cabannes and Rose 
Aynard try to explain that selection by resonance 
phenomena. 

Evidence is brought forward by D. Keilin and T. 
Mann that carbonic anhydrase isolated from the red 
corpuscles of ox blood m a pure state is a zine- 
protein compound. 

P. Suomalainen has previously produced artificial 
hibernation by inject mg magnesium and insulin into 
hedgehogs and transferring them into cold conditions. 
The quantities used, however, were so large that an 
equal amount of insulin alone killed the animated 
The author has now decreased the amounts of injec¬ 
tions, and artificial hibernation is brought about 
with insulin, only and cold. Serum magnesium is 
considerably increased in the insulin hibernation, as 
in the natural hibernation. 

G. Baddeley shows that the more general applica¬ 
tion of sterically hindered mesomerism is illustrated 
by strengths of acids and bases, velocities of side- 
chain reactions and nuclear substitutions, and by the 
hydrolytic fission of carbonyl attached to an aromatic 
nucleus. Sterio promotion of nuclear polarization^ 
is also considered a factor contributing to the ‘ortho 
effect*. 

* Sir D’Arcy W. Thompson suggests that, as the catch 
of fish is a periodic phenomenon, it should be both 
useful and easy to take note of differences between 
one year and another in phase and amplitude as 
well m in the annual total. A new form of statistical 
afcartfis also suggested. 
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RESEARCH ITEMS 


Cranial Deformation among the Ancient Maya 

Two cases of artificial deformation of a remark¬ 
able and unusual character have been described by 
A. J. E. Cave (Smithsonian Institution, Anthropo¬ 
logical Papers, Bull . 123; 1939). They were derived 
from Maya mounds in the Corozal District of British 
Honduras excavated by the late T. W. Gann. 
The first specimen is the mutilated brachycephalic 
cranium of an elderly subject, probably female, 
which lacks almost the entire facial skeleton. It lias 
an auricular height of 111 mm., a maximum length 
(glabella-inion) of 150 mm., a maximum (biparietal) 
breadth of 165 mm., a minimum frontal breadth of 
92 mm., and a cephalic index of 110. The whole 
calvaria is fairly symmetrical; but it is curiously 
and quite artificially deformed. Mechanical flattening 
of the supra-inial occiput has produced an enormous 
lateral out-thrust of the cranium in the mid-parietal 
transverse axis. The frontal region has not been 
directly compressed and merely shares in the general 
lateral bulging of the whole skull. In each temporal 
fossa there is an obvious and artificial groove ascend¬ 
ing over the alisphenoid and anterior portion of the 
parietal to be lost above the superior temporal crest. 
These grooves must be the product of tightly applied 
bandages. In norma verticalis the cranium suggests 
an abortive ‘bilobed’ appearance. The cranium is 
actually of greater breadth than length. The same 
condition appears in the second specimen—the 
calvaria of an adult, middle-aged subject, presumably 
male. It is imperfect, and also partially a restoration, 
but enough remains to show that despite deformation 
it was brachycephalic and of corresponding type to 
Specimen I. Its measurements are auricular 
height, 100 mm.; length, 154 mm.; breadth, 
171 mm., min. frontal breadth, 101 mm., cephalic 
index, 111, Artificial deformity has been produced 
by pressure applied to the supra-inial portion of the 
occipital, and the hinder portion of both parietals, 
resulting in a squashing forward of the vault and an 
enormous exaggeration of the biparietal diameter, 
which exceeds the maximum length of the skull. 
Two artificial grooves indicate the application of 
bandages. Like Specimen I, this skull also shows a 
tendency to the bilobed condition. 

Tuberculosis among Young Adults in England 

While the general death-rate from tuberculosis of 
the lungs has been steadily declining during the last 
60-70 years, that for young men and women, aged 
15-24 years, which followed the general trend during 
last century, has been almost stationary during this 
century. This set-back is particularly evident among 
young women, whose pulmonary tuberculosis death- 
rate per 100,000 fell from 276 to 112 in the thirty 
years between 1871-80 and 1901-03 ; but re mai ned 
♦almost stationary in the next thirty years, being 107 
in 1911-13 and again in 1931-33. This problem has 
been examined, so far as England is concerned, by 
P. D’Arcy Hart and G. Payling Wright, whose 
findings are set out in a recently issued report 
(“Tuberculosis and Social Conditions in England’*. 
National Association for the Prevention of Tuber¬ 
culosis, London. Price 3s.) The phenomenon has 
been examined mainly in relation to social conditions, 


including general standard of living, housing, internal 
migi ation and volume of occupation. The retardation 
in decline of phthisis mortality has affected young 
women more severely than young men, and at 
present nearly half the deaths from all diseases 
among young women are due to phtliisis. On the 
whole, urban areas are more seriously affected than 
rural districts. The unsatisfactory course of pul¬ 
monary tuberculosis among young v adults seems to 
be due to a complex of factors. Unsatisfactory trends 
in the national standard of living, and the rapid 
industrialization of young women, appear to have 
played important parts, while bad local social con¬ 
ditions, in particular bad housing, have increased 
the effect in certain localities. 

Anatomy of Apple Roots 

The possibility of predicting the performance of 
apple varieties on different rootstocks is brought 
nearer by the observation that vigour is correlated 
with certain anatomical features of the stock roots. 
A. B. Beakbane and E. C. Thompson ( J . Pom., 17, 
141 ; 1939) have examined sections of the roots of 
eighty-six four-year-old apple trees on Mailing stocks 
VII and IX and on eight new clonal stocks worked 
with Lane’s Prince Albert. A striking negative 
correlation was found between the relative area of 
bark to wood, as seen in transverse section, and the 
vigour of the scion. The percentage areas of fibres, 
vessels, rays and to a less extent, of parenchyma, 
estimated from photographic prints of sections, were 
found to be related to scion vigour. Vigorous root¬ 
stocks were found to have an almost equal amount 
of living and dead tissue, whereas the dwarfing stocks 
had twice to three times as much living as dead 
tissue, that is, more parenchyma and ray cells. The 
vigorous stocks had a larger number of vessels and 
nearly twice as many xylem fibres as the dwarfing 
stocks and there was a tendency for the vessels to 
be larger in the vigorous stocks. If the tendency 
thus observed persists in older trees, examination of 
internal structure may enable breeders to classify 
new rootstocks according to vigour without the 
lengthy field trials now necessary. 

Spraying and Photosynthesis 

The application of a spray fluid for the control of 
insects or fungi has usually been regarded solely 
from the pathological point of view. R. A. Hyre 
has shown, however (Cornell Univ. Agr. Exp, Sta. 
Memoir 222, Ithaca, N.Y., April 1939), that certain 
sprays lower the photosynthesis of the plant to which 
they are applied. Lime-sulphur may even reduce 
it by as much as 28 per cent at ordinary summer 
temperatures, but Bordeaux mixture, on the other 
hand, has little effect. Emulsified sulphur pastes 
were found to be intermediate in their effect upon 
photosynthesis. Respiration was not markedly 
affected by spray fluids. Studies upon such factors 
as the biennial bearing of tree fruits show that these 
plants cannot sustain any considerable loss of photo¬ 
synthesis with impunity. The lose in anabolism 
through spray applications is not of many days’ 
duration but it is likely to occur at the critical time 
of flower bud formation, when the extent of the 
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subsequent year's crop is being determined. The use 
of Bordeaux mixture instead of lime-sulphur in the 
summer spray programme would provide a practical 
means for the achievement of pathological control 
without physiological disturbance. 

Narcissus Mosaic 

A Tr: ap -mottling virus disease of narcissi lias 
been known for some considerable time, but details 
of its etiology and physical properties have only 
recently appeared (“Studies on Narcissus Mosaic' 5 
by Frank A. Haasis, Cornell Univ. Agr. Exp. Sta. 
Memoir 224. Ithaca, N.Y., V.SA.., April 1939). 
Affected plants are stunted, they bear inferior bloom 
and produce poor bulbs. Their foliage and flower 
stems are mottled by yellow stripes, whilst the flowers 
are occasionally distorted and streaked with white, 
though symptoms vary with the variety. Trans¬ 
mission to a heajfchy plant can be effected by grafting 
a portion of a diseased bulb, by the normal vegetative 
propagation, And by various mechanical means, but 
neither by root contact nor through soil contamina¬ 
tion. The virus appears to be of moderate virulence, 
its resistance to ageing in vitro is slight, it can with¬ 
stand but little dilution and it is inactivated by a 
temperature between 70° and 75° C. Control presents 
the difficulties usually associated with virus diseases, 
and little can be done beyond the removal of infected 
plants, and the growth of selected stock within insect- 
free cages. 

Ticket Velocity 5 of Dispersive Elastic Waves 

K. Sezawa and K. Kanai have recently discussed 
this problem {Bull. Earthy. Res. Inst., Tokyo , 17, 
Pt. 2, 208-232; 1939). The basis of the discussion 
was a wide range in wave-length of Rayleigh and Love 
waves which could he adapted to an extensive range of 
dispersion conditions of waves of irregular form. 
From a mathematical investigation of the chosen 
examples it was ascertained that even should the 
wave form be irregular, the energy of the waves was 
transmitted with a special group velocity. If the 
sinusoidal components composing the irregular waves 
had different group velocities, it appeared likely that 
the centroid of the wave energy, that is, the centroid 
of the energy of the wave packet, would be trans¬ 
mitted with the group velocity that corresponded to 
the waves of infinite length involved in the irregular 
waves. If the group velocity differed with difference 
in length of the sinusoidal waves, even should the 
disturbance be of sine form of finite extent, the 
centroid of the same disturbance was still transmitted 
with the group velocity of sinusoidal waves of infinite 
length. If the dispersion formula was of the form 
e - A ± Bp, the centroid of a packet of irregular 
waves was transmitted with velocity A , that is, the 
group velocity of the longest possible waves composing 
the wave packet. 

Fluidity aad Temperature 

A gnerag relation between fluidity (0) and absolute 
temperature (T), namely, 6 jT a + bT - f. . . 

has been established by E. C* Bingham and £5. D. 
Stookey (J. Amor. Cherny Soc^ 61, 1625; 1939) for 
a large number of liquids, apparently failing only 
for alcohols. It has also been shown to apply to 
some types of solutions. It is found that the constant 
a is a function of the homologous series to which the 
compound belongs, and the constant b a function of 
the molecular weights of the members of the series, 


so that an equation may be obtained containing 
constants which are functions only of the series con¬ 
cerned, and not of individual members of the series^ - 
namely, 0/T = A g t ccITO^ 3/ - r , where APIs 
the molecular weight and a, (3 and y axe constants. 

It is thus possible to calculate the viscosity of any mem¬ 
ber of a non-associated series up to ten carbon atoms 
at any temperature by means of only four constants. 

Structure of Cyclo-Octatetrene 

The evidence for the structure of 1,3,5,7-cyclo- 
oetatetrene, discovered by Willstatter and Waser 
in 1911 and widely used in discussions concerning the- 
structure of the aromatic nucleus, rests chiefly on its 
mode of synthesis from pseudo-pellet ierine and on 
its hvdrogenation to cyclo-octane. C. D. Hurd and 
L. iC. Drake (J. Amer. Chem . Soc., 61, 1943 ; 1939) 
have now prepared both 1,2- and 2,3-butane-fo's- 
(trimethylammonium) bromides from pure specimens 
of 1,2-dibromobutane and 2,3-dibromobutane. 
Pyrolysis of the b is- quaternary hydroxide from the 

1.2- salt gave rise to ethylacetylene and methyl- 
allene, but no 1,3-butadiene. Pyrolysis of the bis- 
quatemary hydroxide from the 2,3-salt yielded 

1.3- butadiene and methylallene (or methylallene 
and dimethylacetylene), the latter being slightly in 
excess of the 1,3-butadiene. The assumption of 
the former authors that conjugated unsatuxation 
results exclusively during pyrolysis of a functional 
group in the quaternary hydroxide molecule is 
unjustified and the fact that 1,3-butadiene was not 
the exclusive product from 2,3-butane-6is-(trimethyl- 
armnonium) hydroxide is regarded as casting serious 
doubt on the structure of WiHstatter’*s cyclo-octa- 
tetrene and on the conclusions drawn from it. 

A Possible Explanation of Very Slow Adsorption 

lx a series of papers published during the last 
four years ( Cvrr . Sci ., 4, 405 ; 5, 645 ; 6, 446 ; 7, 
182 ; Proc . Ind. Acad. Sci., 4, 97 ; 1936 : Kolloid-Z., 
84, 138; 1938: 86, 205; 87, 272 ; 1939), K. S. 
Gururaja Doss describes further experiments showing 
that the rate of adsorption and lowering of surface 
tension, in aqueous solutions of various colloidal 
electrolytes, is frequently very slow. This slow 
accumulation at the surface, which had been pre¬ 
viously observed with paraffin chain salts in dilute 
solution, is now explained as due to the existence of 
a potential energy barrier at the surface, caused by 
the electrostatic repulsion exerted by the electro^ 
lyrically dissociated end groups of those molecules 
which first arrive at the surface, on the similarly 
charged end groups of other molecules attempting to 
diff use to the surface. Only those molecules, there¬ 
fore, which possess unusually large kinetic energy 
can pass this barrier ; but once arrived at the surface, 
their hydrophobic portions retain them at the surface. 
To such molecules travelling towards the surface, an 
energy ‘hump* must be surmounted, in order that 
the charged end group may pass through the diffuse 
double layer set up by the molecules first adsorbed ; 
once this is passed, the molecules find an energy 
‘trough* at the surface, caused by the natural ten¬ 
dency of the hydrocarbon portions of molecules to 
cover the surface of water. Consequently a con¬ 
siderable energy of activation is likely to be required 
for the adsorption of molecules containing electro - 
lyrically dissociated end groups, and some hydro¬ 
carbon, in their constitution, and this may account 
for the slow adsorption. 



No. 3644, Sept. 2, 1939 


NATURE 


449 


FRENCH ASSOCIATION FOR THE ADVANCEMENT 

OF SCIENCE 

Liege Meeting 


I X response to the kind invitation of the University 
of Liege, the French Association for the Advance¬ 
ment of Science met during July 17-22 for the third 
time in Belgium ; the previous meetings were at 
Li&ge in 1924 and at Brussels in 1932. 

The International Water Exhibition at Liege which 
marked the inauguration of the Albert Canal gave 
the meeting a special interest. Prof. C. Fabry, 
president of the French Association, presided over 
the meeting, and Prof. Dehalu, administrateur- 
inspecteur of the University of Liege, was president 
of the local committee. 

The opening ceremony took place on July 17 in 
the hall of the University. Prof. Dehalu expressed 
his pleasure at receiving the Association at Li&ge for 
the second time, and Senator Buisseret, speaking on 
behalf of the burgomaster, welcomed the members of 
the congress. Prof. C. D. Ellis, Wheatstone professor 
of physics at King's College. London, representing 
the British Association, and Dr. C. Romafia, repre¬ 
senting the Argentine Association for the Advance¬ 
ment of Science, brought messages of good will for 
the success of the meeting. Prof. Fabry, after 
having expressed the thanks of the Association to 
the local committee at Li&ge, delivered his presi¬ 
dential address, on interstellar space. 

Prof. Fabry showed how a profound study of the 
light of the stars has enabled us to detect, in inter¬ 
stellar space, matter in a state of extreme rarefaction 
(1 kgm. nearly in a volume equal to that of the earth). 
In addition to matter, there exists also in interstellar 
space energy in the form of radiation emitted by the 
stars. These results have demonstrated the fruitful¬ 
ness of collaboration of diverse scientific disciplines 
and of pure and applied science. Such collaboration 
is also the object of the French Association and of 
similar bodies. 

The scientific meetings were held in the magnificent 
Institutes of Civil Engineering and Chemistry of the 
University of Liege at Val Benoit on July 17 and the 
following days. July 19 was devoted to an excursion 
on the Albert Canal and to a visit to a colliery at 
Beeringen. July 21, the day of the national fete 
of Belgium, was taken up with a visit to the Water 
Exhibition. 

The several sections of the Association showed great 


activity. The question of water occupied a prominent 
place in the programme, and was the subject of the 
following papers : M. Wyart, the states of solid and 
liquid water studied by X-rays; M. Cabannes the 
Ra m a n spectrum of liquid water ; AT. Kraft de la 
Saulx, history of the construction of hydraulic 
machines ; ZVT. Tongas, thermodynamic properties of 
steam ; M. Trochon, microphysics of mists considered 
as aerosols ; M. Roulleau, hygrometry ; M. Rocard, 
kinetic theory of liquids; ML. Hubault, pollution of 
waters, their industrial utilization and modifications 
of their fauna. 

The Section of Civil and Military Engineering, 
under the presidency of M. Campus, was divided into 
three subsections: theoretical and applied hydraulics; 
navigable channels and ports ; hydraulic works. One 
session was devoted to colonial hydrography. 

The Section of Physics heard communications, 
among others, from Profs. F. Joliot and F. Perrin. 
The work of the Section of Geology was completed 
by field excursions ; the Section of Botany also had 
excursions in which the Royal Society of Botany of 
Belgium and the Liege Botanical Circle joined. 

The Sections of Biogeography and of Zoology held 
several joint sessions, with papers on the biology of 
equatorial lakes (M. Damas), the relations between 
the internal and external media in aquatic animals 
(M. Florkin), and the phreatic fauna (M. R. 
Leruth). 

Mention should also be made of the communications 
presented to the Section of Geography (streams, their 
utilization and management, demographic and social 
aspects of water); and to the Sections of Medical 
Sciences (metabolism of water), of Psychology and 
Pedagogy, of Radiology and of Odontology. 

Special subsections considered technical applica¬ 
tions of water, applications of electricity, archaeology 
and folklore. 

The communications presented at the meeting will 
form a special volume published in connexion with 
the Liege meeting. 

The French Association will meet in 1940 at Xice. 
some time in July, under the presidency of Prof. 
Pieron, professor at the College de France, and 
director of the Institute of Psychology of the Univer¬ 
sity of Paris. 


SOCIAL AND INTERNATIONAL RELATIONS OF SCIENCE 


T HE first annual report of the Division for the 
Social and International Relations of Science 
of the British Association, founded by resolution of 
the General Committee of the Association in August 
1938, was presented at Dundee and is printed with 
the Report of Council of the Association. 

A statement of the aims and objects of the Division, 
together with a request for information on any work 
in the field of social relations of science, was circulated 


to some three hundred and fifty associations, institu¬ 
tions and learned societies in the British Isles and 
abroad. The replies received indicated that much 
work of this nature has been done, or is in progress, 
and in certain instances opportunity has already been 
found for the Division to exercise its function of 
co-ordination. Many offers of co-operation were 
received from bodies particularly interested in the 
social impacts of science, and several valuable 
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contacts have been made. Notably, the Division 
learned that PEP (Political and Economic Planning) 
proposed to prepare a report on the organization of 
research in Great Britain, hut was hampered by lack 
of funds to start the work. The Council of the 
Association, at the instance of the Divisional Com¬ 
mittee, voted £100 as salary for the research worker 
appointed by PEP to collect the factual material. 
This enabled the work to proceed immediately, 
pending the acquisition of funds to maintain the 
inquiry from other sources. The necessary support 
has since been obtained from the Leverhulme Trustees, 
who have made available sufficient funds to carry 
on the inquiry until the autumn of 1940. The Division 
is represented on the committee supervising the work 
and will be associated with the report to be published 
in due course. 

Some of the topics submitted to the Division for 
attention were referred to sections of the Association, 
and as a result several discussions and papers were 
arranged for the Dundee meeting. 

A number of sub-committees have been appointed 
to deal with specific aspects of the Division's activities. 
One of these is considering the desirability of supple¬ 
menting existing national research organizations 
whether in normal circumstances or in times of 
emergency. With the view of ascertaining details con¬ 
cerning systems of controlling and distributing grants 
in aid of research in other countries, an inquiry was 
directed to correspondents in the United States, 
France, Belgium, Holland, Denmark and the 
Dominions. Memoranda have been prepared by 
Prof. A. G. G. Egerton, and by Prof. J. D. Bernal 
and Dr* Julian Huxley, respectively, dealing with 
expenditure of public funds on research and discussing 
the question of a Research Co-ordination Council. 

The sub-committee on nutrition and agriculture 
was responsible for a meeting at Reading to discuss 
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milk in its nutritional and allied aspects. A resolution 
put forward from this meeting to the Council of the 
Association runs as follows : 

"‘In view of the proved danger of the spread of 
epidemic and other diseases by the consumption of 
raw milk, of the efficiency of controlled pasteurisation 
in abolishing this danger and of the slight damage to 
the nutritive and other properties of milk caused by 
effective pasteurisation, it is essential for the national 
health that it be made compulsory in all urban areas 
with a population of 20,000 or more to pasteurise 
effectively all milk before sale to consumers to 
ensure its safety and to assist in securing that 
increase in the per capita consumption of liquid 
milk which is essential for improvement in the 
national level of nutrition.” The Council, after 
consideration and consultation with the Nutrition 
Sub-Committee, considered it desirable that before 
taking any action on this resolution, a factual report 
on the whole question of the pasteurisation and 
sterilization of milk should be procured, and steps 
are being taken to do this. 

Other sub-committees have been appointed to 
consider the economic requirements of nations, the 
influence of scientific and technical developments on 
industry, and on social psychology. 

A Finance Sub-Committee made a recommendation 
to the Council of the Association that consideration 
should be given to the desirability of an appeal for 
funds to (a) private individuals and firms, (6) trusts 
at home, (c) trusts abroad, (d) H.M. Government. 
The Council adopted this recommendation, with the 
provision that of these possible sources, the first- 
named should be first explored. 

Meetings arranged by the Division were held during 
the past year at the University of Reading, in London 
at the Royal Institution, and at the University of 
Manchester. 


RADIO EXHIBITION, OLYMPIA 


T HE exhibition of radio apparatus organized 
annually by the Radio Mamifacturers’ Associa¬ 
tion woe opened at Olympia on August 23 and is 
rwnaimng open each weekday until September 2, 
jw’s exhibition was conspicuous for the 
greatly increased attention and interest devoted to 
tefevisaox L rece ivers and also to several somewhat 
novel features which had a strong appeal to the more 
technically minded members of the public. 

Afl regards the general display of sound broad- 
<****&£ receivers, no freeh and outstanding change in 
teehnittd design was in evidence this year. The large 
variety of models shown indicated that manufac¬ 
turers have devoted attention fear once to a steady 
in efficiency and reliability, and the 
listener who is more concerned with service than with 
novelty may be assured that he can buy a new set 
with complete confidence. Most maimfiawturers now 
*»FP*y acre® form of tuning selection 

«s P«rt of one af ttair standard defugus. A notable 
mnaaaae m the number Rod variety of portable 
xeoavws abom that tfaexe is m TsmSaastiseA demanr 1 
for ibis typo, and an kmovstien tfcas y*mr a th. 


year of new types of valves with a very low filament 
current consumption, so that a complete receiver 
may be operated under normal average conditions 
for several months, without changing or re-charging 
batteries. 

It was in the field of television that the most 
marked change was evident in this year’s exhibition 
of receivers. Most manufacturers’ are now in a 
position to supply several types of television receivers, 
and these range from the table model with a small 
although very clear picture, up to an imposing 
cabinet model with a picture size about 24 in. x 18 in. 
In all cases frequent daily demonstrations were given 
on the manufacturers’ stands, while, in addition, a 
specially arranged ‘television avenue 1 enabled the 
visitor to inspect some fifty different models in 
operation on the same programme and so judge their 
relative merits. Considering that, so far, television 
reception is limited in Great Britain m to the pro¬ 
grammes radiated from the one station at Alexandra 
Balace, the prospective purchaser of a receiver was 
vary well catered for at the exhibition. 

Among the conspicuous features of the layout of 
tfawr year’s show were the uniform flat-roofed stands, 
and also the models of Broadcasting House and the 
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Alexandra Palace tower at opposite ends of the main 
hall. The B.B.C. provided several technical exhibits, 
including a television studio and control room in 
operation. A sound-recording van, complete with 
studio and associated apparatus, a motor-car fitted 
up for film recording purposes, and the 80-ffc. tele¬ 
scopic aerial of the mobile television unit were also 
part of the display provided by the B.B.C. The 
Post Office demonstrated apparatus used for short¬ 
wave radio telegraph and telephone purposes, and 
illustrated the various stages in the dispatch and 
receipt of telegrams. Other novel features included 
technical exhibits by the radio departments of the 
services, such as field equipment as used by the 
Royal Corps of Signals, a replica of the wireless 
office of a destroyer by the Royal Navy, and a layout 
of the various electrical and radio equipment of 
aircraft by the Royal Air Force. An interesting and 
popular feature on the stand of the latter service 
was a ‘link trainer’, designed to represent the cockpit 
of a modem aircraft. It contains all the controls and 
equipment of a real cockpit, and with it all conditions 
of flying can be simulated on the ground. The 
exhibit was used to demonstrate the manner in which 


a pilot may fly in fog or at night, navigating entirely 
with the aid of wireless instrument* receiving signals 
from beacons on the ground. 

Reverting to the manufacture and production of 
ordinary broadcasting receivers, a number of fin ns 
had contributed to the model factory which was *et 
up in the exhibition. Various stages in the assembly 
and production of receivers or their components were 
shown in full operation under normal factory con¬ 
ditions. In addition, the various stages in the 
assembly of several manufacturers' standard receivers 
were shown on a rotating drum model in continuous 
operation. This section of the exhibition was designed 
not only to interest the technical enthusiast but also 
as an attempt to induce the ordinary listener to learn 
something of the internal construction and mode of 
operation of his receiving set. 

Altogether, the exhibition demonstrated a suc¬ 
cessful attempt on the part of the organizers to make 
a wider appeal to the broadcast listening public, and 
it was extremely unfortunate that it was held during 
a period of such acute international tension. 

R. L. S.-R. 


DENTITION OF AUSTRALOPITHECUS 
^PLESIANTHROPUS ) 


A COMPARATIVE and phylogenetic study of 
the dentition of the extinct South African 
man-ape Australopithecus (Plesianthropus) trans- 
vaalensis Broom has been made by W. K. Gregory 
and Milo Heilman, who visited South Africa in 
193S at the invitation of Dr. Robert Broom and 
Prof. Raymond Dart to examine the evidence at 
first hand for this purpose (Annals of the Transvaal 
Museum , 19, 4 ; 1939). 

One of the most astounding features of the type 
A. transvaalensis is the combination of a natural 
braincast, which is somewhat smaller than that of a 
large gorilla, with a dentition of almost human 
appearance. According to the experience of paleon¬ 
tologists the material available, though insufficient 
<^ to satisfy statistical requirements, is adequate for 
'determining the systematic position of Plesian¬ 
thropus among the higher primates; and it is 
affirmed with Broom that in South Africa there 
once lived apes which had almost become men. 

In the female Plesianthropus the premaxillary 
prognathism is much more pronounced than in the 
Ramapithecus from the Siwalik Hills, though the 
latter is a much smaller and more delicately built 
form. As compared with Sinanthropus the premaxillo- 
nnaxillary regions of Plesianthropus are more 
prognathous. Likewise in the lower jaw, the available 
evidence indicates that the forepart of the jaw in 
Paranthropus was shorter and more retracted than 
in the apes, and was approaching the stage of Sinan¬ 
thropus. In this respect Paranthropus was struc¬ 
turally intermediate between the existing apes and 
primitive man. The excessive thickness of this jaw 
f and the extreme flattening of the facial plate are 
unique characters, which though by no means 
excluding Paranthropus from the dryopithecine 
stock, are consnicuous differences from Sinanthropus 


and other hominids, and tend to justify Dr. Broom’* 
choice of the name Paranthropus as indicating a side 
branch of the pre-human stock. 

Turning to the evidence of the teeth themselves, 
the upper central incisor of Plesianthropus is un¬ 
known, but indications point to a derivation from 
certain conditions present in Siwalik dryopitbecines, 
and from this stage the Sinanthropus-Mongoloid 
series (with extreme shovel-shaped first and second 
incisors) is derivable merely by further emphasis in 
the same direction. In modem man further emphasis 
of the method of growth produces peg-like crowns, 
while an emphasis on the basal swelling sometimes 
produces results observable in Pakeanthropic man and 
some modern apes. Hence in respect to the stage of 
evolution of the upper permanent incisors Plesian¬ 
thropus was intermediate between the ancestral 
dryopithecine stock and the primitive paheanthropic 
man ; and it was more primitive than most modem 
anthropoid apes. 

In regard to the canines Plesianthropus, starting 
from a primitive dryopithecine stage, was again 
approaching human conditions in the form and 
relations of its upper and lower c ani n e s. The small 
size of the canine teeth favours the conclusion that 
the small size of the canines in modem man is due 
to a secondary reduction. The lower canines are 
closer to Sinanthropus than to Sivapithecus. The 
edge-to-edge bite of upper to lower canines is again 
a primitive hominid condition, though occurring 
occasionally in old, very much worn, ape teeth. 

In all the features of the premolars Plesianthropus 
was again intermediate between the primitive 
dryopitheeus and the early human stage. Its upper 
premolars are more primitive than those of Sinan¬ 
thropus in having lower, lees taurodont. crowns and 
divergent buocal and lingual roots. 
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The molars, both upper and lower, in the South 
African fossil man-apes are unusually large, being 
exceeded only by Sivapithecus giganieus and by male 
gorillas. They differ, however, from those of gorilla, 
chimpanzee and other modem apes by certain easily 
recognizable peculiarities. In several respects their 
pattern has progressed towards the primitive human 
stage. It is not improbable that the great size of the 
third upper and lower molars was only a temporary 
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phase preceding the reduction of these teeth in 
man. 

The evidence from the Taungs infant is completely - 
concordant with that of the Sterkfontein and Krom- 
draai adults, namely, that there lived in the upper 
Pleistocene of South Africa a group of small-brained 
man-apes that were derived from the widespread 
dryopithecine stock and were the less progressive 
cousins of man. 


EIGHTH INTERNATIONAL CONGRESS OF REFRIGERATION 


F ANS are being made to bold an international 
refrigeration congress at Cologne and Berlin 
during July 1-6, 1940. These congresses are held at 
intervals of about four years under the auspices of 
the International Institute of Refrigeration, which 
was set up by an international convention in 1920 
and is supported by the majority of the nations. 

After the Hague Congress in 1936, the scientific 
and technical side of the work of the International 
Institute of Refrigeration was reorganized and 
the control of that work entrusted to seven com¬ 
missions, under a technical board composed of the 
presidents of the commissions dealing with various 
aspects of refrigeration. The reorganization became 
effective in 1938, when meetings of the commissions 
and technical board were convened in the rooms of 
the Royal Society. A one-day Conference on Refrigera¬ 
tion was also held following these meetings, and at 
this conference a number of papers were road which 
had been selected to embrace topics of especial 
interest to refrigerat ionist s. 

On July 14-16 last, similar meetings were held 
at Baden Baden and Karlsruhe, Germany. At 
the meetings of the technical board, a draft pro¬ 
gramme for the 1940 Congress was outlined. 


On July 15, a Conference on Refrigeration took 
place at the Technical University at Karlsruhe, which 
has a department dealing with the engineering and 
physical side of refrigeration. In the grounds of the 
University is situated the Reich Institute of Food¬ 
stuff Preservation which is under the Ministry of 
Agriculture. 

At the Refrigeration Conference four papers 
were read. Georges Claude dealt with the pro¬ 
duction and utilization of krypton. He indicated 
the advantages of the use of krypton for fil li n g 
incandescent lamps, and stated that the production 
must be a separate field of activity rather than a by¬ 
product from liquid oxygen. G. Maiuri described 
machines working on the absorption principle and 
diffusing the refrigerant vapour in an inert gas. He 
stated that it is possible to attain temperatures 
below — 100° C. Ezer Griffiths dealt with various 
forms of hygrometers adapted to meet special require¬ 
ments. and with humidity control. R. Plank dealt 
with air-conditioning in deep mines. 

The meetings of the Technical Board were attended 
by representatives of various nationalities, and at the 
Refrigeration Conference there was a good attendance 
of German refri gerat ionist s. 


THE CAUSATION 

A PPENDICITIS is an inflammation around the 
caecum, involving the vermiform appendage, 
and frequently associated with perforative ulceration. 
Previous to 1900, the disease was generally described 
under the names ‘typhlitis* and ‘perityphlitis*. The 
madam term ‘appendicitis’ began to be used in 
America between 1890 and 1900, and as a cause of 
death it first appears in the Registrar-General’s 
annual report for 1901. 

The immediate cause of appendicitis is a bacterial 
infection, but although the disease is a common one, 
the couooc that predispose or precipitate an attack 
sta& r emain but little understood, though stagnation 
of the intestinal contents in the appendix; resulting 
in the formation of hard concretions is probably an 
important factor in many cases. There is a certain 
amount of info rmation , which suggests that habits 
of life, and in particular dietary habits, are of 
importance m predisposing to the disease. 

In aa endeavour to elucid at e the causation of 
appendicitis. Dr. Matthew Young and Mr. W. T. 
Russell have surveyed the mortality statistics of 
Great Britain and of other eountafea and the statistics 
of certain hospitals, and them report is now pub&feed 
Appendicitis: A Statistical Study”. Medical 


OF APPENDICITIS 

Research Council, Special Hep. Series . No. 233. H.M. 
Stationery Office, la. net). The figures relating to 
the frequency of appendicitis confirm that it is very 
prevalent and that it has been on the increase in 
recent years. Another point brought out is thafTTHe 
mortality in the highest social class is at least two 
and a half times greater than in the poorest social 
class, although the majority of diseases, especially 
those involving bacterial action, are commoner 
among poorer people. A curious feature of the 
mortality rates from appendicitis in women is that 
the figures strongly indicate that the mortality is 
greater among single than among married women. 

* The suggestion has been made that the nature of 
the diet may have an influence in predisposing to 
appendicitis, either an excess of food or possibly 
certain types of food, and both of these factors are 
probably more common among the well-to-do. The 
taking of purgatives or laxatives is another cause 
suggested, and this practice is probably more common 
in the higher social class and among women. No data 
bearing on these factors were obtained, though it is 
significant that the mortality from appendicitis in 
females fell during the war years 1915-18, when food 
restrictions ware imposed, and increased afterwards. 
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THE BRITISH ASSOCIATION, 
r 1839 

On September 7, 1839, the Athenceum said : “The 
Birmingham Session of the British Association closed 
its peaceful labours on Saturday, and the many dis¬ 
tinguished persons who had there met in furtherance 
of one common object—the advancement of science, 
and the good of all mankind—are already scattered 
far and wide, not less content, we hope, because a 
leading political journal has been pleased to pour 
out on them its vials of -wrath and scorn—how justly, 
our readers can now determine. . . 

The meeting had been presided over by the Rev. 
William Vernon Harcourt (1789-1871), a son of 
Edward Harcourt (1757-1847), archbishop of York, 
and the father of Sir William Harcourt (1827-1904), 
the statesman. Harcourt served in the Navy for 
five years before entering Christ Church, Oxford. 
r Taking holy orders in 1811, he held various ecclesi¬ 
astical appointments in Yorkshire, and in 1824 was 
elected F.R.S. He took an active part in the found¬ 
ing of the British Association, was the first general 
secretary, and at the inaugural meeting gave an 
address in which he said : "I propose to you to found 
an Association including all the scientific strength 
of Great Britain, which shall employ a short time 
every year in pointing out the direction in which 
the researches of science should move, in indicating 
the particulars which most immediately demand 
investigation, in stating problems to be solved and 
data to be fixed, in assigning to every class of mind 
. a definite task, . . . I am not aware that in executing 

* such a plan we should intrude on the province of any 
other institution. Consider the difference between the 
limited circle of any of our scientific councils . . . 
and a meeting at which all the science of these 
kingdoms should be convened, which should be 
attended by deputations from every other society, 
and in which foreign talent and character should 
be tempted to mingle with our own. With what a 
momentum would such an Association urge on its 

^ purpose; what activity would it be capable of 
exciting.” 

A great part of Harcourt’s presidential address in 
1839 was devoted to the Antarctic Expedition and 
magnetic observations, but towards the end, he said : 

* “The system of your meetings. Gentlemen, has 
^brought together things which ought never to be 

disjoined—the principles of science, with their applica¬ 
tion to human use. After gathering your first mem- 
„ bers from our ancient schools of learning, you passed 

* to the marts of commerce, and are now come to the 
heart of the manufacturers of England, and look 
around on all the resources and creations of mech¬ 
anical art. The theorist and the mechanician here 
meet together to the mutual advantage of both; 
witness on the one part the instrument now working 
in the Philosophical Institution of this town, and 
almost supplying the place of a constant observer, 
which is about to measure the force of the wind at 

v” every instant of time, at St. Helena, fhe Cape of 
Good Hope, Van Pieman’s Land and near the South 
Pole. But here I would not go further than the 
imme diate vicinity of this town for an instance, the 
most striking on record, of the mighty ^ influence 
9 , which the introduction of a new principle in science 
n can exercise on all the arts of life; the history of 
the improvement of the steam engine by Watt fully 
illustrates this truth, * . 


FORTHCOMING EVENTS 

British Association tor the Advancement or Science 
(Dundee Meeting). 

Sunday, September 3 

At 8.30 p.m.—Sir Richard Gregory, F.R.S. : ‘‘Contacts 
of Religion and Science” (Division for Social and Inter¬ 
national Relations of Science). 

Monday, September 4 

At 10 a.m.—Dr. C. H. Desch, F.R.S., Dr. A. G. G. Gwyer, 
Prof. A. von Zeerleder, W. C. Devereux: “Light 
Alloys” (Discussion : Section B). 

Dr. G. P. Douglas, Dr. A. Busemann, Dr. J. W. MacColl, 
C. N. H. Lock: ‘Problems of High-Speed Flight” 
(Discussion: Section A). 

Prof. W. M. H. Greaves, Prof. R. W. Ditchbum, Dr. 
H. R. Hulme, Dr. D. Chalonge, Dr. R. v. d. R. Woolley: 
“Surface Temperatures of Stars” (Discussion : Section 

At). 

Prof. H. H. Read, F.R.S. : ‘’Metamorphism and Igneous 
Action” (Section C : Presidential Address). 

Prof. L. M. Fraser, Prof. A. G. B. Fisher, R. L. Hall: 
“The Economics of Socialism” (Discussion : Section P). 

Prof. R. A. Fisher, F.R.S., Dr. D. C. Wilson, D. M. 
Lubbock and Dr. I. Leiteh : “Nutrition and Physique” 
(Joint Discussion : Sections H and I). 

T. Thomson, Dr. R. Melville : “Seed Provenance, Local 
Races and Breeding of Forest Trees (Joint Discussion: 
Section K and K*). 

T. M. Herbert, Dr. W. G. Radley: “Aspects of Indus¬ 
trial Research” (Discussion : Section L). 

M. Jones, Dr. S. J. Watson, E. J. Roberts and Prof. W. 
Kerr : “Grass Conservation” (Discussion : Section M). 

R. S. Fmlow, J. K. Eastham, J, R. Walker, A. King, 
W. E. Billinghame, J. K. Anderson: Second Special 
Session on Jute. 

At 11.15 a.m.—Prof. W. McClelland, W. A. F. Hepburn : 
“Recent Educational Research in Scotland” (Discussion: 
Section L). 

At 2.15 p.m.—Prof. F. G. Baily, Sir Robert Robertson, 
F.R.S., Dr. R. W. Butcher, W. Malloch: “River 
Pollution” (Discussion: Conference of Delegates of 
Corresponding Societies). 

At 3 p.m.—Prof. G. Murray, Prof. F. G. Don nan, PH.S., 
Dr. J. S. Huxley, F.R.S., Prof. G. Dahlberg: “Inter¬ 
national Intellectual Co-operation” (Discussion : Divi¬ 
sion for Social and International Relations of Science). 

At 6.30 p.m.—Dr. H. W. Melville : “New Lamps for 
Old” (Popular Lecture). 

Tuesday, September 5 

At 10 a.m.—Prof. M. Bom, F.R.S., Dr. Ezer Griffiths, 
F.R.S., Dr. W. H. Hatfield, F.R S., W. J. Todd, Dr. R. W. 
Powell, J. H. Awbery, Prof. J. Satterly: “High- 
Temperature” (Discussion: Section A). 

Dr, E. V. Appleton, F.R.S., H. W. Newton, A. D. 
Thackeray, Prof. L. Vegard, Prof. W. M. H. Greaves, 
Prof. F. J. M. Stratton: "Solar and Terrestrial Rela¬ 
tions” (Discussion: Section Af )» 

Prof. A* McKenzie, F.R.S. and Dr. R- Roger, Prof. M. 
Tiffeneau, Dr. S. F, Birch, Dr. A. K. Mills, Dr. T. S. 
Stevens: “Intramolecular Change involving the 

Migration of Groups” (Discussion: Section B), 

Prof. H. O. Meredith : “Rates and Taxes” (Presidential 
Address: Section F). 

Prof. D. Bums, Dr. L H. Pearse, Prof. E. P. Caihcart, 
FJEt.R : £v The Assessment of Physical Fitness” (Dis¬ 
cussion ; Section I). 
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R. Knight, J. L. Hanlie. Dr. R. H. Thouless, Dr. C. A. 
Mace: Training the Mind'* (Discussion : Section J). 

Miss L. Grier, J. B. Frizell, A. E. Henshali, D. E. 
Collier: Discussion on the Specs Report (Section L). 

T. A.Wedderapoon. Dr. G. Corkerham, Dr. T. McIntosh : 
‘‘Seed Potato Growing*’ {Discussion : Section M). 

At 10.30 a.m.—Dr. if. Maegregor, Dr. W. Q. Kennedy, 
Prof. G. Hieklev, F.R.S., Prof. T. X. George, Prof. 
W. T. Gordon, ‘Dr. T. S. Westoll: “The Boundary 
between the Old Red Sandstone and the Carboniferous" 
iDiscussion : Section Cl- 

At 2 p.m.—Colonel R. B. Campbell, Miss H. Drummond, 
Prof. A. Hemingway and H. R. Xoltie : ‘"Physical 
Fitness” {Discussion continued : Section I). 

At 3.30 p.m.—X. F. Sheppard, Prof. H. J. Fleure, F.R.S.: 
‘‘Anthropology in Education" (Discussion : Section H). 

At 8.30 p.m.—Dr. Isaiah Bowman : v 'Science and Social 
Pioneering" (British and American Association Lecture), 

Dr. D. A. Spencer: “Some Aspects of Colour-photo¬ 
graphy" (Public Lecture). 

Wednesday, September 6 

At 10 a.m.—Sir John Orr, F.R.S., L. Harris, D. Lubbock, 
Prof. P. Sargent Florence : Discussion on Nutrition 
(Division for Social and International Relations of 
Science). 


APPOINTMENTS VACANT 

AWLiCATmss are invited for the following appointments, on or 
before the dates mentioned: 

RBStnusr Ekgutekk (temporary) of a Small Arms Ammunition 
Factory at Cullaae, Co. Clare—The Secretary, Department of Defence, 
Parkgate, Dublin, N.W.5 (September Sj. 

AasESTAKt I KcmLEK in the Mathematics and Physics Department 
—The Principal, Municipal Technical College, Halifax (September 8). 

Assistant Tuiusfoktatiox Supkbimtsjtdbnt (Rolling Stock), 
Traction Branch of (be Great Indian Peninsula Hallway—High 
Cummfebioner for India. General Department, India House, Aldwych, 
W.C.2 (quoting 1 30A) (September 15). 

Dtewm avd CEmr Dkmokskiator ra Zoology in the Victoria 
University College, WelHngton, New Zealand—The Secretary, Univer- 
rttfrs Bureau of the British Empire, S8a Gower Street, W.C.l 
(October 1). 

G*abc*to Lbctciu dt Mbohoical Eiwhxeeiung in the Royal 
Technical College, Salford—The Director of Education, Education 
Ottce, Salford 3, Lane*. 


REPORTS AND OTHER 
PUBLICATIONS 


(art Mart in ih$ moi&fr Book* Suppiemcni} 

Great Britain and Ireland 

Home Ofllce, Ministry of Health and Scottish Office. Final Report 
«T tfct IateT'Ikpfcrtimtal Committee on the Rehabilitation of Persona 

^ <“ n: 17 

W^BKLbg or'IfaLSltre! 
Pp. a». (Wakefield; Coanty Halt) [jog 

TV Harper^Adama Adviser. Advisory Report No. 14; A Review 
<^A4vhwryWortta the Wert Midland Province. 1938-39. PuSo. 
(Newport) Shropshire; Harper Adams Agricultural College.) (128 

SertmtT-tfth Anneal Report on Alkali, etc. Work*?. By the Chief 
Yemr 193 ^ Ft>. ill+59. (London: 
fiJt uUtwsuy Office.) 1#. net. £168 

g 5555 S 

rtt. (178 

^^|g(S£ssS: < ®sA i sg!ft,a» 

■STaSSS)** ^Wss^bts* jn§ 



Other Countries 


The Rockefeller Foundation. Annual Report, 1938. Pp. x-t-olo. 
(New York : The Rockefeller Foundation.) [11&~- 

Union of South Africa: Department of Mines, Geological Survey. 
The Geology and Mineral Deposits of the Omaruru Area, South Wc-t 
Africa; an Explanation of Sheet No. 71 (Omaruru, S.W.A.). Bv 
Dr. S. ±L Haughton. Dr. H. F. Frommurze, Dr. T. W. Gevers, C. M. 
Schwellnus ana P. J. Rossouw. Pp. 152. (Pretoria: Government 
Printer.) 5s„ includmg Map. [12b 

Department of Agriculture, Mauritius. Sugarcane Research 
Station. Bulletin No. 15 : The Inheritance of Gumming Disease 
Resistance in Sugarcane Breeding. By G. C. Stevenson. Pp. 9. (Port 
Louis : Government Printer.) 15 cents. [128 

Tanganyika Territory. Department of lands and Mines : Land 
Division. Annual Report 1938. Pp. 12. Is. Department of Lands 
and Mines : Mines Division. Annual Report 1938. Pp. 36. Is. 
Department of Lands and Mines : Survey Division. Annual Report 
1938. Pp. 22. 1*. (Dar es Salaru: Government Printer.) [128 
Annual Report of the Public Health Commissioner with the Govern¬ 
ment of India for 1937. VoL 2. Pp. vH-157. (Delhi: Manager of 
Publications.) 2.6 rupees ; 4s. [14t> 

Smithsonian Miscellaneous Collections. YoL 98, No. 21: The 
Weekly Period in Washington Precipitation. By C. G. Abbot and 
N. 1L McCandlfeh. (Publication 3547.) Pp. ii+4. (Washington, D.C.. 
Smithsonian Institution.) [148 

U.S. Department of the Interior: Office of Education. Bulletin, 
1938, No. 11: Principles and Procedures in the Organization of 
Satisfactory Local School Units. By Henry F. Alves and Edgar L. 
Morphet. (Local School Units Project.) Pp. vii-rl64. (Washington. 
D.C.: Government Printing Office.) 25 cents. [148 

Bulletin of the Department of Zoology, Panjab University, Vol. 2. 
Fauna of the Dal Lake, Kashmir. 1: On some Leeches from the Dal 
Lake, Kashmir. By Dr. M. L. Bhatia. Pp. 17-rl plate. (Lahore: 
University of the Panjab.) 1 rupee. [148 

Pasteur Institute of India. The Thirty-seventh Annual Report of 
the Director of the Institute for the Year 1987. Part 2. Pp. 46. 
(Kasauli: Pasteur Institute of India.) [148 

Tanganyika Territory. Department of Lands and Mines: Geo¬ 
logical Division. Annual Report 1938. Pp, 27. (Dar es Salaam: 
Government Printer.) 1*. 6d. [14S 

Conseil Permanent International pour 1’Exploration da la Her. 
Rapports et procts-verbanx des reunions. Vol. 110 : Contributions to 
Special Scientific Meetings, 1939. Pp. 112. (Copenhague: Andr. 
Fred. Host et fils.) 6.00 kr. [148 

Geological Survey of British Guiana, Bulletin No, 13 : Report oil 
a Short visit to Mamdi Mountain Gold Workings. Rupununi District, 
1984. By Dr. D. R. Grantham. Pp. 11+ 5+ 1 plate. (Georgetown: 
Geological Survey.) 12 cents. [148 

Report of the Haffklne Institute for the Year 1938. By Lt.-Col. S. S. * 
Sokhey. pp. Iff+90. (Bombay: Government Printing and Stationery ~ 
Office.) 3 annas ; 4<f. [168 

Government Museum. Trivandrum. Annual Report, 1113 M.E. 
Pp. 8. (Trivandrum : Government Museum.) [168 

Smithsonian Miscellaneous Collections. Vol. 98, No. 29: The 
Determination of Small Amounts of Chlorophyll—Apparatus and 
Method. By Earl S. Johnston and Robert L. Weintraub. (Publication 
3545.) Pp. l£ J -8+2 plates. (Washington, D. C.: Smithsonian 
Institution.) [168 

Smithsonian Institution: United States National Museum. Con¬ 
tributions from the United States National Herbarium, Vol. 26^ 
Part 9: A Revision of BetJeria. By 0. V. Morton. Pp. vi-r 395-474+ , 
\IMx- (Washington, D.C.: Government Printing Office.) 15 
cents. [16s 

U.S. Department of Agriculture. Farmers’ Bulletin No. 1828: 
Grasshoppers and their Control. By J. R. Parker. Pp. 11+38. (Wash¬ 
ington, D.C.: Government Printing Office.) 10 cents. [168 

American Anatomical Memoirs, No. 18 : A Resurvey of the Develop¬ 
ments of Lymphatics and Associated Blood Vessels in Amiran Amphibia 
by the Method of Injection. By Henry McElderry Knower. Pp. 
125 (18 plates). (Philadelphia : Wistar Institute of Anatomy: and 
Biology,) fife 

N.Z. Department of Scientific and Industrial Research: Apia 
Observatory, Aina, Western Samoa. Annual Report for 1935. Pp. 
145. (Wellington: Government Printer.) 6*. [17&* 


U.S. Department of the Interior: Office of Education. Vocational 
Division Monograph No. 20: Discovering Occupational Opportunities 
for Young Men In Fanning, By J. W. Hatch. Abbreviated and 
rearranged by F. W. Lathrop. Pp. Iv+9. (Washington, D.C.: Govern¬ 
ment Printing Office.) 5 cents. [188- 

Commonwealth of Australia: Department of Health. Physical 
Aspects of Radium and Radon Therapy. By Dr. C. E. Eddy and 
T. H. Oddle. Second edition, Pp. 57. (Canberra: Government 
Printer.) [218 

Survey of India. Geodetic Report, 1938. Pp. Iv+86+11 chart*. 
(Dehra Dun: Survey of India.) 3 rupees; 5#. [21S 

Royal Observatory, Hong Kong. Meteorological Results, 1938. 
Prepared under tire direction of C. W. Jeffries. Pp. Iv+l42+41-r6. 

3 dollars. Report of the Director for the Year 1938. Pp. 8. 30 cents* 
(Hong Kong: Royal Observatory.) [218 

BnbHkationor fra det Danske Meteorologiske Institut, Aarboger. 

Isforholdene I dr Arittiskr Have (The State of the Ice in tire Arctic 
boas) 1838. Prepared by Helge Thomsen. Pp. 17+5 maps, (Kebcn- 
havn; G. E,C. Gad.) [21R 

U.S. Departure of Agriculture. Leaflet No. 184 : The Elm Leaf 
Beetle. By C. W, Collins. Pp. 6. 5 cents. Miscellaneous Publication 
No. 341: The Specie* of Pankmorm of America North of Mexico. 
By L. L. Bu chan a n . Pp. 40. 10 cents. (Washington, D.G.: Govern¬ 
ment Printing Office.) [228- 



Editorial & Publishing Offices : 

Macmillan & Co., Ltd. 

St. Martin’s Street 
London, W.C.a 

l\ f f \ \] 

f * i ,, J 

Telegraphic Address: 
Phusis, Lesquare, London 

Telephone Number: 
Whitehall 8831 

Vol. 144 SATURDAY, SEPTEMBER 9, 1939 No. 3645 


THE VOICE OF SCIENCE 


O NCE more the burden of war is laid upon us 
Once more, as in 1914, the cynical dis¬ 
regard of Germany for the rights of small nations 
has constrained the British people to take up 
arms in the cause of justice and fair dealing in 
international relations. The challenge of the 
German Reich has been accepted reluctantly, and 
with no illusions as to the nature of the glories of 
modern warfare, only after every effort to secure a 
peaceful hut equitable settlement of the differences 
between Germany and Poland has failed. It has 
been accepted with full realization of the gravity 
of every implication of the decision. But in 
turning to war as the last resort, the British people 
has acted with a unanimity such as never before 
in its history, and with a grim determination that 
no effort shall be spared in the endeavour to ensure 
that the cause which it holds just shall prevail. 

From 1914-18, the Allies opposed dynastic 
ambitions in the interests of the freedom of 
peoples. No longer were the people to be the pawns 
of the political intrigues of their rulers. The 
world, it was said, was to be made safe for 
democracy—words that now have a mocking ring. 
In 1939, the canker has sunk deeper. It is not 
merely political liberty that is at stake, though 
that too is jeopardized. It is the spirit of 
man. 

In no previous war has science played so great a 
part as that which will be demanded of it in the 
struggle that is at hand. For a time, while the 
issue hangs in the balance, it is the duty of the 
man of science to lay aside his just misgivings 
whether the greatest force of the human intellect 
should thus he harnessed to the forces of destruc¬ 
tion. For the moment, the interests of pure science 
aa an intellectual pursuit and discipline must 


remain in abeyance. The energies, the abilities, 
and the knowledge of each and every individual 
with scientific training must be directed without 
rem i s si on to the service of the A llied cause. Never¬ 
theless, the end to be attained, and the end 
which science should hold ceaselessly before the 
eyes of the Allied peoples, is not destruction, but 
a constructive ideal—to ensure in the future such 
conditions as will make possible the advancement of 
all the peoples of the world without discrimination, 
according to the status and the traditions of each, 
in the light shed by reason and scientific know¬ 
ledge. To keep alive the aims of science in further¬ 
ing the pursuit of truth in the universe and the 
relation of that truth to the developments of man’s 
nature, without regard to tribal and racial dis¬ 
tinctions, should he, indeed, must be, the ultimate 
function of the scientific thinker, whatever may 
he his more immediate preoccupations. 

As to the form in which that ideal will find 
embodiment, at the moment, in the turmoil of 
initial operations, it is too soon to attempt a fore¬ 
cast ; but that it is no idealist’s dream is certain. 
The failure of the League of Nations as a political 
organization has cast discredit in the popular mind 
on such forms of international co-operation. 
Possibly the League of Nations came before its 
time, and Ibis has obscured in the popular verdict 
the enormous value of its scientific work in the 
study of social and economic problems, and the 
progress which has followed, where the practical 
application of the solutions suggested has not 
conflicted with the trends of nationalist develop¬ 
ment. To extend the fields in which such co-opera¬ 
tion between peoples may be applied is the task 
of the future, when the time comes, as it surely 
will, for reconstruction. 
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CENTRAL REGISTER OF SPECIALISTS 


TX Xati re of April S. reference was made to the 
^ formation by the ^Ministry of Labour, for war¬ 
time iw, of a central register of those with 
scientific. technical and professional qualifications, 
and the scheme was recommended to the attention 
of our readers. The need has now arisen, hut for¬ 
tunately the Register has reached an advanced 
stage, due to helpful co-operation of a great many 
learned bodies and professional institutes, and the 
Committees of the Council which advises the 
Minister on the Register have been reviewing the 
position reached. 

We are informed that, at the end of July, 86,000 
names were on the Register as a whole ; the 
scientific research part of the Register contained 
at that date 7,000 names. The cards completed 
by the volunteers are held at the Ministry of 
Labour classified under the scheme of classification 
approved by the Committees, and a duplicate set 
of cards in the research classifications is held by 
the Royal Society. 

The immediate purpose of the Register, which 
is under the guidance of the Advisory Council and 
its Committees, is to meet demands in war-time 
for the services of scientific and other personnel 
made by Government Departments (who will draw 
upon the Central Register for all their demands 
for persons possessing these qualifications) and by 
other employers engaged on work of national 
importance. Enrolment is voluntary, as indeed 
is the whole scheme. The services of panels of 
the Committees of the Council will be available for 
the selection of candidates for submission to the 
posts offered. In making the submissions, regard 
will be paid to the importance of the work offered 
In relation to that on which the volunteer is already 
engaged The question of remuneration will be 
a matter for settlement between the volunteer and 
the employer concerned. 

The Register will be operated centrally, but 
in the event of war exigencies compelling regional 
operation in any area, regional panels, nominated 
by the Cotamittees, will act on their behalf. 

How far those enrolled on the Register will be 
called upon can orfy be a matter of conjecture, 
and no promise is given i hat my particular indi¬ 
vidual will, in fact, be roquimd Thqee enrolled 
on the Register need not be deterred from under¬ 


taking any of the forms of national service (con¬ 
sistent with the Schedule of Reserved Occupations), 
but where such undertakings will involve full-time 
service they are asked to notify the Central 
Register. 

There can be no question that, in the war which 
is now on us, a great demand will arise for the 
resources of scientific knowledge available for 
defence, and this section of the Register consti¬ 
tutes an extremely useful part of the general 
organization which the Government has set up 
for national defence. 

A separate register of teams of scientific workers 
which it may be desirable to keep intact during at 
least the earlier stages of war has been compiled 
by the Department of Scientific and Industrial 
Research, and close liaison is naturally being 
maintained between this register and the Central 
Register. 

The section of the Register relating to scientific 
research is dealt with by the Scientific Research 
Committee of the Council, with Prof. A, Y. Hill, 
one of the Secretaries of the Royal Society, as its 
chairman, and is made up as follows: Prof. C. G. 
Darwin (mathematics), Dr. E. V. Appleton 
(physics). Prof. J. C. Philip (chemistry), Prof. R. Y. 
Southwell (engineering science), Dr. E. B. Bailey 
(geology). Prof. V. H. Blackman (botany), Prof. 
D. M. S. Watson (zoology), Prof. A. V. Hill 
(physiology), Prof. W. W. C. Topley (pathology). 
Prof. F. C. Bartlett (psychology), Mr. C. S. Wright 
(director of scientific research, Admiralty), Dr. 
H. J. Gough (director of scientific research. War 
Office), Dr. D. R. Pye (director of scientific research. 
Air Ministry), Dr. R. E. Stradling (director of 
scientific research, Home Office), Dr. A. Lands- 
borough Thomson (Medical Research Council), 
Sir E. J. Butler (Agricultural Research Council.) 

The Committee has the following sub-com¬ 
mittees : (1) Bacteriology and Pathology, (2) 

Botany, (3) Chemistry, (4) Engineering Science, 
(5) Geology, (6) Mathematics. (7) Physics, (8) 
Physiology and Biochemistry (9) Psychology, 
(10) Zoology. 

The method of compiling this section has already 
been explained in the article in Natube referred 
to above. The response to the appeal made for 
volunteers has been ft© best of any section, and 
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ib extremely gratifying. The proportion of those 
qualified scientific research workers approached 
by the Royal Society who have offered their 
services in their professional capacity for work of 
national importance in the event of war was 
already, at the end of July, 88 per cent. ; it is now 
greater. 

The Committee with its Sub-Committees has 
made recommendations regarding the Schedule of 
Reserved Occupations as affecting science. It has 
also directed attention to the need for facilitating 
the entry of suitable scientific workers into special 
branches of the defence forces. 

The cards of the volunteers in the ten sub¬ 
sections of this section of the Register have been 
carefully reviewed by the sub-committees with a 
view to the best possible use being made in war of 
the special qualifications and experience of each 
individual. A certain number of research workers 
within the various categories were earmarked, 
before war broke out, for service with research 
branches of the defence departments. 

The Committee had placed great importance on 
the preliminary training of research workers for 
war work, and the defence departments are arranged 
this summer for preliminary instruction at experi¬ 
mental stations, etc., of volunteers. 

In view of the prominent part which industrial 
chemistry will be called upon to play in war¬ 
time, reference may be made to the Industrial 
Chemistry Section of the Register. The Committee 
advising on this Section of the Register has as its 
chairman Prof. J. C. Philip, and its members are 
as follows : Dr. W. A. S. Calder, Dr. W. Cullen, 
Mr. J. Davidson-Pratt, Dr. L. H. Lampitt, Sir 
Gilbert Morgan, Sir Robert Pickard, Dr. R. E. 
Slade. 

As a result of the Committee's recommendation 
v the leading chemical societies and related bodies had 
invited their members to volunteer for the Register. 
The Association of British Chemical Manufacturers 
had also, with the Committee’s approval, approached 
its employer members asking them to encourage 
qualified members of their staffs who are not in 
membership of one or other of the co-operating 
technical bodies to apply for inclusion in the 
Register. It is, of course, still open for any indi¬ 
viduals not members of the associations mentioned, 
who are qualified by training and/or experience, 
to volunteer by communicating directly with the 
Central Register Branch, National Service Depart¬ 
ment, Ministry of Labour, Montagu House, White¬ 
hall, S.W.l. 


The Industrial Chemistry Committee also has 
been studying in greater detail the cards filed in 
the various sub-sections of the industrial chemistry 
classification, and, apart from certain necessary 
adjustments as between this section and the section 
for research chemists, it is proposed to consider 
the steps which should be taken to supplement 
those sub-sections where the present number 
appears to be inadequate in relation to war-time 
demands. 

The number of volunteers enrolled in this section 
was 4,985, at the end of July. While this result 
is regarded as moderately satisfactory, it is under¬ 
stood that there has been reluctance on the part 
of some employers to allow* qualified members of 
their staff to enrol. This may be due to a mis¬ 
conception of the use to which the Register will 
be put in war-time. The selection of persons 
for submission to posts will be made by ex¬ 
perts in the particular field, working within the 
general scheme of priorities laid down by the 
Government. 

Further, before volunteers already in employ¬ 
ment are submitted for alternative posts the 
observations of their existing employers will be 
carefully considered by expert committees ap¬ 
pointed for the purpose. It is therefore hoped that 
in the national interest employers will encourage 
their qualified staffs to enrol on the Register, so 
that it may he equal to the calls made upon it. It is 
to be remembered also that the Register will be 
available for the use of employers as well as of 
Government Departments, and that in certain 
circumstances they may find it of great use for 
securing replacements of staff. 

Reference has been made above to two only of 
the several sections of the Central Register of 
Specialists, namely, scientific research and in¬ 
dustrial chemistry, the detailed working of which 
will be of special interest to readers of Xatcbe. 
The complete register covers every aspect of pro¬ 
fessional and intellectual activity of a modem 
civilized State. The whole conception is an 
eminently scientific undertaking, approached in a 
scientific manner with full consideration of all the 
pitfalls of which the experience of the war of 
1914^-18 made the community aware. However 
much we may deplore the circumstances through 
which the Central Register has arisen, it should 
be welcomed as an invaluable record of the 
scientific and learned life of Great Britain which 
will prove of inestimable service now and in 
happier times when reconstruction begins. 
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STANDARDS OF PHYSICAL MEASUREMENT 


National Physical Laboratory Collected Re¬ 
searches 

Vol. 24: Standards, Pp. iii — 450 «f 19 plates. 
^London : H.M. Stationery Office, 1938.) 22s. 6d. 
net. 

TANDARDS provide the foundation for the 
intelligent co-ordination of all physical 
measurements. The refinement with which this 
co-ordination may be carried out rests funda¬ 
mentally upon the precision with which the values 
of these standards are known and the extent to 
which they are utilized by research men in ex¬ 
pressing their experimental results. The present 
volume of ten papers on standards shows the 
fidelity with which the National Physical Labora¬ 
tory is carrying out its functions in establishing 
standards of measurement worthy of the name. 

Electrical Measurements. The International* 
system of electrical units was adopted by the 
International Electrical Congress held in Chicago 
in 1893, Great difficulty was later encountered in 
establishing precise standards on the basis of the 
mercury ohm and the silver voltameter. The 
situation was temporarily met in 1910 through a 
joint decision of the standardizing laboratories of ' 
the leading nations to adopt consistent values for 
their standard resistances and standard cells, 
based on an intercomparison of their national 
standards. But some of these national standards 
began to drift, and the temporary uniformity was 
lost. Furthermore, it was soon recognized that 
the ‘International System* departed by several 
parts in 10,000 from the absolute system of 
electrical units. 

In 1929, the International Committee on 
Weights and Measures requested the various 
national laboratories to undertake the establish¬ 
ment of the electrical units in absolute measure. 
Two of the papers in the volume under review 
represent the contribution of the National Physical 
Laboratory to this undertaking. 

The first of these deals with Yigoureux’s absolute 
cfetenmnatkm of the ampere. The current balance 
used in earlier work at the National Physical 
laboratory was modified for this purpose, the 
moat important change being the construction of 
new ooik. NunustKw measurements fed to the 
concfoaaon that the unit of current at the National 
Physical Laboratory as realized by means of 
resistance coils and standard cells is 14 ± 3 parts 
in 100,000 less than the absolute ampere. 

The accuracy of this result fa believed by 
Vigoureux to be affected maiujy by (l) sfystematio 
errors, (2) want of exact kwpfedge of the linear 


dimensions of the coils and (3) uncertainty in the 
absolute value of the local acceleration of gravity, 
which was derived from the Potsdam measure¬ 
ments. It may be stated parenthetically that 
recent absolute measurements of g both at the 
National Physical Laboratory and at the National 
Bureau of Standards give values slightly less 
than the classical Potsdam determinations. 

A second paper by Vigoureux deals with the 
absolute determination of the ohm by the method 
of Lorenz. The Lorenz machine erected at the 
National Physical Laboratory in 1912 was used in 
this work, but new apparatus was constructed for 
adjusting the four inductance coils coaxially with 
the shaft and for determining the distance between 
the coils. The dimensions of the coils were also 
re-measured. The results showed that the National 
Physical Laboratory ‘International’ unit of re¬ 
sistance exceeds the absolute ohm by 50 ± 3 
parts in 100,000. 

Two other electrical papers appearing in the 
volume afford significant examples of international 
co-operation. “The Capacitance and Power Factor 
of a Mica Capacitor” is a joint contribution of 
Curtis and Sparks of the National Bureau of 
Standards and Hartshorn and Astbury of the 
National Physical Laboratory. Two radically 
different methods were used. At the National 
Bureau of Standards the mica capacitor was 
compared by alternating- current with an air 
capacitor, the capacitance of which can be evalu¬ 
ated in terms of resistance and time. At the 
National Physical Laboratory the comparison was 
made by means of alternating current with a 
mutual inductance, which can be evaluated from 
its dimensions. The two methods gave results in 
agreement within 1 or 2 parts^ in 10,000, which is 
about the accuracy of the measurements. 

The “International Determination of the E.M.F. 
of the Normal Weston Cell in International Volts” 
by Vigoureux likewise gives the results of a joint 
investigation by the Physikalisch-Technischen 
Reiehsanstalt, National Physical Laboratory and 
National Bureau of Standards. The final value was 
1 0183 volts at 20° C., which confirms the recom¬ 
mendations of the International Technical Com¬ 
mittee in 1910. 

A paper by Davis, Bowdler and Standring deals 
with the difficult problem of measuring peak 
voltages. Two methods were employed : (1) The 
voltage on the low-voltage arm of a condenser- 
divides: was rectified. (2) The current through a 
condenser connected across the voltage to be 
measured was rectified and the mean current used 
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as a measure of the peak voltage. Agreement to 
2 parts in 1,000 was obtained. 

The Thermometric Scale. A temperature between 
0 ° C. and 100° C. on the ‘International Tem¬ 
perature Scale’ is evaluated by means of the 
platinum resistance thermometer. In his paper 
on this subject, Hall compares the platinum scale 
with the earlier N.P.L. scale maintained by 
mercury in verre dur thermometers. He found 
differences as large as 0 *02° G. between individual 
mercury thermometers, but for selected thermo¬ 
meters the change to the platinum scale did not 
change the NPL. scale more than 0-002° between 
0° C and 50° or more than 0 005° between 50° C 
and 100° C. 

Another example of international team-work is 
to be found in the paper “International Com¬ 
parison of Temperature Scales between 660° C 
and 1063° C ” by Roeser of the N.B S., Schofield 
of the NPL. and Moser of the PT.R. After 
exchanging thermocouples and samples of silver, 
the temperature scales of the three laboratories 
were brought into agreement within 0 1° C. at all 
points in the range covered. 

Metrology. Stott’s investigation of pivots and 
jewels as used in instruments and meters is an 
outstanding contribution to this subject It covers 
the production of accurately shaped pivots, 
deformation under loading, friction, wear and 
lubrication. The paper should be studied by 
everyone who uses pivots and jewels in fine 
instrument design. 

Under the title ‘Determinations of the Funda¬ 


mental Standard of Length in Terms of Wave- 
Lengths of Light”, Sears and Barrell present the 
results of their precise measurements in this field. 
An accompanying paper describes the apparatus. 
Their determination of the metre in wave-lengths 
of the red radiation of cadmium is in good agree¬ 
ment with the results of other observers. In fact 
the mean of all these determinations is practically 
identical with the value obtained by Benoit, 
Fabry and Perot, upon which all modem spectro¬ 
scopic wave-length tables are based. The authors 
wisely urge that this relationship be preserved in 
any future definition of the unit of length in terms 
of wave-lengths of light. 

Sears and Barrell also carried out for the first 
time a direct determination of the length of the 
Imperial yard in terms of wave-lengths of the red 
radiation of cadmium, from which the ratio of the 
yard to the metre may be derived They direct 
attention to the advantage of re-defimng the yard 
in terms of light-waves so chosen in number that 
1 inch = 25*4 mm. or 1 yard = 0*9144 metre, 
exactly. This simple factor represents closely the 
mean between the present yard of Great Britain 
and that of the United States. Its official adoption 
would involve a change of not more than two parts 
in a million by either nation It would not disturb 
industry in the slightest, because as a matter of 
fact this ratio has been in industrial use in both 
countries for many years. The National Bureau 
of Standards is in hearty accord with this 
proposal. 

Lyman J. Briggs. 


BUILDING RECOMMENDATIONS 


Principles of Modem Building 
Vol. I . Walls, Partitions and Chimneys (Depart¬ 
ment of Scientific and Industrial Research). By 
It. Fitzmaurice. Pp. 400 +20 plates (London : 
H.M. Stationery Office, 1938) 10s. 6d net. 

O NE of the principal functions of the staff 
engaged at the Building Research Station, 
Garston, is to provide answers to the numerous 
inquiries received from all branches of the industry. 
These have led to the examination of building 
practice from every possible point of view, and this 
volume, compiled by the member of the staff 
responsible for dealing with these inquiries, con¬ 
tains information which has been collated from an 
experience unique in its extent and in its authorita¬ 
tiveness. This volume deals only with walls, 
partitions and chimneys, and is the first of a series 
the preparation of which has been undertaken at the 


joint request ofthe Royal Institute of British Archi¬ 
tects and the Chartered Surveyors’ Institution. 
It represents also the first fruits of a sugges¬ 
tion contained in the interim report of the 
Ministry of Health Committee on the Construction 
of Flats for the Working Classes. 

Here is no mere recapitulation of established 
method and practice. The aim has been to formu¬ 
late a statement of the functions of a building, as 
these are now understood, and the elements in its 
composition, and thus to guide the practical man 
in adapting his work to meet present-day require¬ 
ments. Such problems as those of obviating damp¬ 
ness in walls, of avoiding smoky chimneys, and of 
providing insulation against the penetration of 
sound are representative of the useful points dis¬ 
cussed. Of special value are the sections which 
deal with load-bearing walls both of the solid and 
of the cavity types and those in which new or 
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recently introduced materials are discussed. An 
outstanding feature of the book is the concise, clear 
manner in which practical recommendations are 
given. 

The necessity for such an authoritative series 
of volumes of reference can be understood when 
it is remembered that, until recently, building 
practice was subject only to very gradual changes. 
The rapid developments of modem times have led 
to the introduction of a multitude of innovations. 


some of which can be described as ill-advised. In 
showing the designs and methods which have been 
closely scrutinized and finally approved at the 
Building Research Station, this volume can be 
seen to be an invaluable contribution to the 
formulation of a code of good practice. It 
has been attractively prepared, is profusely illus¬ 
trated with photographs, drawings and graphs, 
and is supplemented by lists of references and 
of appropriate British Standard Specifications. 


THE CALIFORNIAN DESERTS 


(i) The Californian Deserts: 
a Visitor s Handbook. By Edmund C. Jaeger: 
with Chapters by S. Stillman Berry and Malcolm 
J. Rogers. Revised edition. Pp* x-t-209. (Stan¬ 
ford University, Calif. : Stanford University Press; 
London : Oxford University Press, 1938.) 9s. net. 

(a) Deserts 

By Dr. Gayle Piekwell. (Whittlesey House 
Publication.) Pp. xiv-^174 (64 plates). (New’ 
York and London : McGraw-Hill Book Co., Inc., 
1939.) 15#. 

(1) TTERE is a model guide-book, for its pre- 
f * aentation is artistic, its facts correct and 
well chosen and the deductions therefrom modem. 
A desert is a place of high summer temperatures 
with steady, drying winds and a rainfall not 
exceeding five inches; these are usually accom¬ 
panied by a high, diurnal temperature range, here 
about 40° F. There are complications, for the rain- 
carrying winds rise in the Gulf of California, cross 
mountains and descend in occasional bursts on a 
dissected, mountainous land, extending from the 
Cobrado River for two hundred miles along the 
inland half of California. The possible evaporation 
appears to be 80-100 inches, so that the intensity 
of the aridity is considerable. These conditions 
have only been reached since the end of the 
Pleistocene, and there would appear to have been 
several periods of wetness. To the south the fertile 
belt of the Colorado separates the similar desert 
of Arizona and Sonora (Mexico), and there have 
always been in both deserts lake and other areas 
of permanent water undh as the famous ‘Death's 
Head VaUey’ and the ‘Saltern Sea’ in California. 

Comparisons with Old World deserts are im¬ 
possible, for here are more than seven hundred 
aperies of plant*. Many are supposedly desert- 
adapted, but caution fe advised, rinse marsh and 
bag plants, owing to «n absence of niteogea*, may 


are doubtless evolutions of northern plants, but 
there has probably been extensive immigration 
from the high, more ancient desert-lands of Sonora. 

Insects are a function of plant-growth, so that 
there must be several thousand species, mostly 
living in inconspicuous habitats; the most visible 
are treated of in an interesting chapter. Snails and 
higher animals are well considered, the whole lead¬ 
ing to a naturalist's account of the mammals, 
which are represented by thirty-six genera, includ¬ 
ing beavers which have given up the dam-making 
habit. The preservation of the bighorn sheep, of 
which about 600 are left, is immediately important, 
since experience has shown that the area occupied 
by a wild race of sheep which has been destroyed 
cannot be readily repeopled by sheep from other 
areas. 

The Californian deserts are laboratories, con¬ 
veniently situated for study; the experimental 
research is that of Nature, the lines those of past 
times, and hence peculiarly suited to the study of 
the changes which are due to natural evolution. 

(2) Dr. Piekwell in his turn provides 64 full- 
plate photographic illustrations of these same 
deserts. His text for the most part is explanatory* 
of these, to which is often added original observa¬ 
tions on the biology of some of the plants and 
animals pictured. Unfortunately, many of the 
reproductions appear rather black-and-white so 
that frequently where detail is needed in the 
plants, it cannot be found. My own experience in 
similar landscape photography in the tropics leads 
me to suggest that for plants and forests a side 
light with consequent low-toned shadows is 
desirable, my practice being to close the camera 
for the six hours of midday. A concluding 
chapter summarizes the desert features and 
problems, subjects upon which experimental 
researches are urgently required, especially in 
respect to the water requirements of animals. 

J. S. Gabdiher. 
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INSTRUMENTS IN SCIENCE AND INDUSTRY" 

By Robert S. Whipple 


T FEEL that it is a great honour to be chosen as 
^ president of Section A of the British Association, 
particularly because on looking through the names 
of my distinguished predecessors I find that I am 
the first professional maker of scientific instru¬ 
ments to occupy this chair. My immediate 
predecessor, Dr. C. G. Darwin, who now occupies 
the important position of director of the National 
Physical Laboratory, gave us at Cambridge a 
brilliant dissertation on the use of mathematics 
in solving physical problems, and the need of the 
mathematical outlook when facing a series of 
facts requiring solution. He would, I am sure, 
be one of the first to insist that the mathematician 
requires physical facts to enable him to develop 
a physical theory, and that the probable sound¬ 
ness of the theory will depend largely upon the 
accuracy of the data discussed. In the majority 
of cases this accuracy depends on the qualities of 
the apparatus -employed in the observations, 
assuming that the observer is fully qualified and 
capable of obtaining the best results from it. I 
believe that all such observers now demand far 
more from their apparatus than was formerly 
possible, but few realize the amount of thought 
and labour involved in raising the accuracy 
obtainable from one to one-tenth of one per cent. 

The help that instruments have given to the 
advancement of science is a fascinating theme, 
and at the same time a wide one. Among the 
earliest and most striking examples we find that 
Kepler was able to state his laws of planetary 
motion as a result of the observations made with 
Tycho Brahe’s carefully constructed instruments. 
Tycho (1646-1601) first introduced (though he 
did not discover) the method of transversal 
division of the arc, which is now familiar to us as 
the basis of the diagonal scale. It was he who 
first pointed out the importance of symmetry in 
an instrument. The ingenious naked-eye sights 
developed by him were a remarkable improvement 
on the simple sights previously used. According 
to Dreyer, his determinations of the right ascen¬ 
sions and declinations of his nine standard stars 
show a probable error of less than thirty seconds 
of arc—an almost incredible achievement. 

I propose to consider a few well-known instru¬ 
ments and to use them as examples to indicate 
how the development of a particular subject has 
grown largely with the perfection of the instru- 

* From the presidential address to Section A (Mathematical and 
Physical Sciences) of the British Association delivered on August 31. 


ments used to investigate it. It is in every way 
a reciprocal process. By means of an instrument 
certain evidence is obtained; this evidence does 
not go far enough and the instrument must be 
improved to enable further facts to be found. If, 
for example, the biologist requires to examine 
small bodies beyond the range of his microscope, 
he appeals to the physicist to help him, and the 
appeal is not in vain. Most probably, as a result 
of the work on his colleague's problem, the physi¬ 
cist develops a technique which will be of service 
to him or to a fellow-physicist. 

The Microscope 

The first example I shall take is the microscope, 
an instrument which is used in every observational 
science and, in some form or another, in nearly 
every industry. The early story of the microscope 
has been often told, and yet it may be of interest 
to recall the most important stages in its develop¬ 
ment. The first instruments consisted of single 
lenses, actually small globules of glass, which, 
when the surfaces were suitably ground, yielded 
in the hands of skilled observers surprisingly good 
results. The outstanding example is the Dutch 
naturalist Leeuwenhoek, who during the period 
1674—1723, using a microscope of this type, dis¬ 
covered the protozoa and bacteria, and made 
many other biological observations of supreme 
importance. 

Hooke, who was Leeuwenhoeks correspondent, 
was working in microscopical problems at the 
same time, and in the "Micrographia" (1665) 
described his own microscope—the first compound 
microscope. The optical system of thiB instrument 
consisted of a converging lens, called the object- 
glass, the field lens, and a third lens, the eye lens. 
Although it has been stated frequently that Hooke 
first introduced the field lens to enlarge the field 
of view, there is little doubt that this invention 
was due to Monconys, who published a short 
description of a compound microscope made to 
his design in 1660. This scarcely detracts from 
the credit due to Hooke, whose publication became 
so generally known, and whose optical system 
was universally adopted and remained practically 
unchanged for more than a hundred years. 

Hevelius, in 1673, described in Ins c "Machine 
Coelestis” a screw-focusing adjustment that he 
had fitted to an instrument of the Hooke type 
which was the forerunner of the modern mechanism 
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adopted (or invented independently) by John 
Marshall (1663-1725), one of the great opticians 
at the close of the seventeenth century. Marshall 
should be remembered by the fact that he was the 
first to introduce the method of grinding a number 
of lenses simult aneously, by cementing a number 
of pieces of glass on to the surface of a large con¬ 
vex spherical block, and working them Tsith a 
concave spherical tool. This is still the method 
employed for polishing lenses in quantity. In 
the modem spectacle lens factory as many as a hun¬ 
dred and fifty are sometimes polished in one block. 

Although many variations in the design and 
mechanical construction of the microscope were 
made during the eighteenth century and the early 
years of the nineteenth, yet there is no invention 
of fundamental importance to record until the 
construction of the achromatic objective. This 
was first successfully completed by the French 
optician Chevalier about 1825, and in England by 
Tulley working about the same time to the designs 
of Joseph J. lister, nearly sixty years after the 
construction of a successful achromatic telescope 
objective. 

Abbe carried the corrections of the aberrations 
to a far higher degree of perfection, notably by 
using glasses of new types which at his suggestion 
had been worked out by Schott, to produce, about 
1886, the so-called apochromatio objective in 
which the colour correction was greatly improved. 

It is difficult to see how the resolving power of 
the microscope is to be further increased using 
light from the visible region of the spectrum. The 
biologist, and particularly the medical man, is 
anxious to study organisms the structure of which 
is too fine to be resolved by any object glass when 
using ordinary white light, the alternative to 
which is the employment of rays of shorter wave¬ 
length, namely, the ultra-violet. Glass lenses are 
Opaque to these short wave-lengths, and therefore 
kaaee made of fused quartz must be used. J. E. 
Barnard, who has developed a very successful 
technique in connexion with ultra-violet micro¬ 
scopy, has shown that it is possible to study and 
photograph living bacteria, which are normally 
transparent to light from the viable region of the 
spectrum, without staining and therefore killing 
them* The use of such short wave-lengths has 
necessitated the construction, of extremely rigid 
mountings fat the microscope body and complete 
absence of play in the moving parts of the instru¬ 
ment. As showing the perfection of the technique 
obtained with ultra-violet microsoopy, it may be 
mentioned that it is possible to take a series of 
photographs of an object in successive parallel 
planes separated by distances of the order of 
0-G00& mm. 

The use of flhort-wave ndiatams h m proved so 


successful in the case of the ultra-violet microscope 
that a technique has been developed which offers 
great possibilities for the use of still shorter radia¬ 
tions. As is well known, a beam of cathode rays 
can be brought to a focus by passing the beam 
through a magnetic or electrostatic field, in a 
manner very similar to that in which light is 
brought to a focus by a convex lens. In the same 
way, an electron image of a surface may be formed 
owing to the fact that the electrons will be scattered 
by an amount depending on the density (or mass 
concentration) of the surface on which they 
impinge. By forming the image on a fluorescent 
screen it can be rendered visible, or if projected 
on to a sensitized plate, photographically recorded 

In an instrument designed by Von Borries and 
Ruska, an electron stream is passed through two 
specially designed electromagnets (or magnetic 
lenses), mounted one above the other, which act 
as equivalents to the objective and eye-piece of 
an optical microscope. If an object is placed 
between the poles of the lower magnet, some of 
the electrons will be scattered by the material 
of the object and others will be diverted by the 
magnetic flux so as to form an image of the object 
in a plane below the magnet. That an image can 
be formed in this way depends upon the fact that 
the scattering is proportional to the mass concen¬ 
tration at different parts of the object. The 
scattering will be greater from the thicker parts 
than from the thinner ones, and thus the dark 
parts of the image will correspond to the thick 
parts of the object, and vice versa. Magnifications 
of about twenty times those obtained with the 
optical microscope can be obtained. Excellent 
photographs have been taken of bacteria and 
bacilli at magnifications of 10,000 and 20,000 
diameters. 

Sorby, in 1864, was the first to investigate the 
structure of metals and alloys by the microscope, 
and although it was a considerable time before 
his work was appreciated, there is now no metal¬ 
lurgical laboratory worthy of the name that does 
not possess a microscope by means of which the 
molecular structure of an alloy can be examined 
and photographically recorded. 

The Telescope 

Although the discovery of the telescope ante¬ 
dated that of the microscope, in its service to 
mankind it ranks as second to it. The credit of 
the invention of the telescope must go to a Dutch- 
man, Lippershey; yet it was Galileo who first 
produced an instrument worthy of the name. He 
ground and polished his own lenses, and in 1610, 
with a telescope magnifying thirty-three diameters, 
dieoovered tille satellites of Jupiter, Amongst his 
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many astronomical observations be discovered 
the phases of Venus, and estimated the height of 
the lunar mountains from the length of their 
shadows. 

Newton pointed out that the focal length of the 
refracting telescope could not be reduced owing 
to the refrangibility of light of different colours, 
and that it was not possible to focus for all the 
colours simultaneously and thus obtain a sharp 
image. He measured and calculated the distance 
between the foci of the red and violet and showed 
that it was about l-50th the diameter of the lens. 
It was to overcome this difficulty that the glasses 
were made small and of long focal length. It is 
almost unbelievable that James Bradley, in 1722, 
measured the diameter of Venus with a telescope 
having a focal length of 212 ft., the supporting 
mast being about 45 ft. long. 

In 1663, James Gregory suggested the con¬ 
struction of a reflecting telescope, and in 166s 
Newton constructed the first practical instrument, 
having made his own alloy for the mirror and 
having devised methods for grinding and polish¬ 
ing it. A sentence in his "Optiks” (Bk. I, Pt. 1, 
Prop. VI, p. 75) shows how serious the position 
had become : "Seeing therefore the improvement 
of Telescopes of given length by Refractions is 
desperate; I contrived heretofore a Perspective 
by reflexion, using instead of an Object Glass a 
concave Metal.” 

The manufacture of satisfactory reflectors was 
very difficult, and it was not until an instrument 
maker, James Short of Edinburgh, about 1730, 
produced instruments with parabolic figuring, 
that the reflector came into general use. His 
instruments, even now, may be regarded as 
examples of first-class workmanship. 

Sir William Herschel began making specula in 
1774 and constructed a large number of reflecting 
telescopes, the most famous being his instrument 
jit Slough of 4 ft. aperture and 40 ft. focal length ; 
"this was completed in 1789. Unfortunately, the 
weight (25 cwt.) of the large speculum rendered 
it liable to distortion, and it is of interest to note 
that all HerscheTs discoveries were made with 
smaller instruments. More than fifty years later 
a reflector of 6 ft, aperture and 54 ft. focal length 
was erected by Lord Rosse at Parsonstown. All 
these instruments were fitted with metal mirrors 
which had an unfortunate tendency to tarnish, 
and re-polishing was apt to spoil the figuring of 
the mirror. In the modern instrument the metal 
mirror is replaced by glass which can be re-silvered 
at intervals. During the last few years aluminium 
has taken the place of silver as the reflecting 
surface, the aluminium being deposited on the 
glass surface under vacuum. The aluminium film 
does not famish, is more robust than silver and 


has a higher coefficient of reflection for short wave¬ 
lengths, and is thus more efficient photographically. 

Owing to the increasing demand for telescopes 
of higher magnification, and of increased light - 
gathering power, the size of the mirrors used in 
the modem instruments is steadily increasing. 
The Mount Wilson Observatory has a telescope 
with a mirror 100 in. in diameter, and it is a 
matter of common knowledge that magnificent 
photographs of nebulae, etc., have been obtained 
with it. At the present time an instrument having 
a mirror 200 in. in diameter is being constructed 
for the Mount Palomar Observatory. The manu¬ 
facture of the borosilicate glass (pyrex) block for 
this mirror, which weighs twenty tons, has been 
a feat of considerable skill, and if it is successfully 
ground and polished, as appears likely, it will be 
a great engineering triumph. We have become 
so accustomed to success in mounting and oper¬ 
ating these large telescopes, that we are apt to 
forget that this Is the heaviest and certainly the 
most impressive side of instrument construction 
work. 

For the large telescope the reflector has estab¬ 
lished itself as the most satisfactory instrument, 
whereas for the smaller telescope, and for the 
everyday purposes of life, the refractor is still the 
more efficient. In 1733, Chester Moor Hall found 
that by combining lenses made from glasses 
having different refractive indexes he was able to 
correct for the unequal refrangibility of light of 
different wave-lengths, and succeeded in making 
lenses which produced images free from colour. 
The same discovery was made independently by 
John Dolland, who, in 175S. produced an achro¬ 
matic telescope in which the object glass consisted 
of a convex lens of crown glass combined with a 
concave lens of flint glass. The invention of the 
achromatic lens must be considered as one of the 
milestones in the development of scientific instru¬ 
ments. 

The Spectroscope 

Perhaps there is no instrument which in recent 
times has aided pure science so much, and is now 
beginning to help industry, as the spectroscope. 
Fraunhofer constructed the first spectroscope in 
1817, and made the first measurements of the 
lines of the solar spectrum. He was also the 
first to observe the spectrum of the electric spark. 
In 1842, Becquerel and Draper independently 
photographed the solar spectrum on daguerreotype 
plates, thus laying the foundation for the modem 
science of spectroscopy. 

In 1859, Kirchhoff showed that the luminous 
vapour of a metal has the property of absorbing 
the same kind of light as it emits at the same 
temperature. Kirchhoff recognized the funda- 
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mental importance of his discovery, entitling it 
"spectrum analysis" : but it is largely due to 
Hartley (1SS2) and later to Twyman. who designed 
simple and efficient instruments, that spectro¬ 
scopic analysis has become a quantitative method 
of chemical analysis. The spectrograph is now one 
of the most important tools in the metallurgical 
and chemical laboratory. In the manufacture of 
steel it is proving an invaluable check on the 
quality of the materials, the spectrogram obtained 
from the sample under test being compared with 
that taken from a standard. The speed of analysis 
may be judged from the statement that it is 
possible for one man to analyse twelve samples of 
nickel-chromium-molybdenum steel speetroehem- 
ically for the elements silicon, manganese, nickel, 
chromium, molybdenum, vanadium, aluminium 
and copper in less than one day. The spectroscope 
has also become a tool in common use in the steel 
warehouse, the storekeeper being able by its means 
to detect any mixing of the batches of steels. 

In the laboratories of the works producing non- 
ferrous materials the spectroscope is proving 
equally efficient, For example, the failure of lead 
pipes from causes other than frost has been con¬ 
siderable, and has been traced to impurities in 
the lead. A spectroscopic examination of the 
pipe that has failed shows in a few minutes the 
undesirable impurities present, and, if the examin¬ 
ation is carried further, the quantities of those 
impurities. 

Our knowledge of the constitution of the celestial 
bodies is almost entirely due to the spectroscope. 
By its means it has been possible to discover what 
elements are present in the vapour surrounding 
them. This was strikingly shown by the discovery 
by Lockyer, in 1868, of an unknown gas (helium) 
in the bright-line spectrum of the sun’s atmosphere, 
which was identified by Ramsay twenty-seven 
years later in the terrestrial atmosphere. The 
photographing of the sun’s disk in a limited band 
of wave-lengths has led to the development of a 
special form of recording spectroscope, the photo- 
spectro-heliograph. In this instrument the slit 
of a spectroscope is slowly traversed across the 
sun’s image, the selected radiation falling upon a 
photographic plate. Thus a picture of the sun is 
built up from a series of photographs taken in 
the selected wave-lengths. For example, if the 
wave-length selected is one of calcium, a picture 
of the disk is obtained showing the distribution of 
calcium over the sun’s surface. The major part 
of the knowledge obtained about the double stars 
and also the determination of the velocity of stars 
in the line of sight has been obtained from spectro¬ 
scopic observations. The theory of the expanding 
universe may be said to rest on spectroscopic 
observations. 


Surveying Instruments 

The distinction between the telescope suitably 
mounted to survey the heavens and that used to 
measure distances upon the earth’s surface is a 
faint one. The transit instrument is in general 
only a larger form of theodolite. The early sur¬ 
veyors (and here we may go back to early Egypt¬ 
ian times) made plans by means of rods and plum¬ 
mets : but it was not until the invention of the 
astrolabe and the use of a divided circle fitted 
with sights that accurate surveying was attempted. ■ 
The first mention of the word ‘theodolite’ occurs 
in a book “Pantometria" (1571) by an Englishman, 
Thomas Digges. (It is a matter of interest that 
Digges has some claim to he called the inventor 
of the telescope). The early the oddites, like the 
astronomical instruments, were fitted with pin¬ 
hole sights : in the case of the latter instruments, 
an important controversy arose between Hooke 
and Hevelius (1679) concerning the relative 
advantages of telescopic and open sights. Although 
Hevelius was not convinced, the telescopic sight 
was almost invariably used after that date. 
Mention should be made that William Gascoigne 
invented the filar micrometer and fitted it to a 
telescope in 1640 : this invention greatly increased 
the accuracy of instruments to which it was 
attached. Bradley s observation in 1722 shows 
that he used a form of filar micrometer with 
considerable success. 

As the demands of the astronomer (and later 
of the surveyor) increased, so the need for improved 
divided circles became more urgent. The accurate 
dividing of circles has always been one of the more 
difficult tasks of the instrument maker, and it is 
almost entirely due to the English manufacturer 
that the art of dividing has reached its present 
high position. 

In 1766 Jesse Ramsden made his first circular 
dividing engine, but as it was not sufficiently 
accurate for dividing the scales of nautical instru- T 
ments, he completed a second machine nine years 
later. It was with this machine that he divided 
the circles of the 3-ft. theodolites used in the 
principal triangulation of Great Britain and Ire¬ 
land, 1792-1862. They were divided to 10 minutes 
and read to one second of arc by three micrometer 
microscopes. 

In 1826, William Simms invented the self-acting 
mechanism by means of which the dividing 
machine became completely automatic, thus saving 
an immense amount of time, and reducing the risk 
of error in the dividing of a circle. A similar but 
larger machine, built by G. W. Watts in 1905, 
is capable of dividing a circle 4 ft. 6 in, in diameter 
to 30 seconds of arc with an error not exceeding 
± I second. 
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Linear scales are automatically divided by some¬ 
what similar machines in which are fitted a tem¬ 
perature compensation device for variation in the 
temperature of the machine and a compensation 
device for correcting for any variations in the 
pitch of the master screw. In this connexion the 
scientific man and the instrument maker are alike 
indebted to the late Dr. C. Guillaume for the 
invention of ‘invar 5 , a nickel-steel alloy having a 
remarkably small temperature coefficient of ex¬ 
pansion, and hence an almost ideal material from 
which to manufacture standard scale and measur¬ 
ing tapes. In the case of linear scales, the position 
of the lines in a good metre scale can be guaranteed 
to an accuracy of 0*002 mm . 

The Thermionic Valve 

An address of this nature would be incomplete 
if no mention were made of the thermionic valve. 
Its advent has led not only to the birth of a wide 
range of new instruments otherwise impracticable, 
but also to the simplification of many measuring 
techniques. The thermionic voltmeter was one of 
the first, if not the first, measuring instrument 
employing directly a valve, and uses to the full 
its most valuable characteristics as a measuring 
device. These characteristics may be briefly 
summed up as rectification, amplification, rapidity 
of response, and high impedance. Although these 
are the prime considerations, others, such as high 
overload capacity, are advantageous. The rectify¬ 
ing action combined with amplification enables 
alternating currents and voltages as small as 10- 4 
ampere and 10~ 4 volt to be measured, using a 
robust moving-coil instrument as a direct reading 
indicator. The low electrical inertia and high input 
impedance have, when using suitable diode valves, 
enabled voltages and frequencies up to 100 mega¬ 
cycles to be measured with reasonable accuracy by 
robust commercial instruments. 

Manufacture of Scientific Instruments 

Looking back over forty years* experience in 
the use of scientific instruments, many of those 
years being spent in their manufacture and develop¬ 
ment, I am much impressed with the steadily 
growing demands for higher accuracy. The develop¬ 
ment of the high-speed steam engine, and later 
the motor-car, brought about an insistent demand 
for accurate tools and gauges. This in its turn 
necessitated better design in the tools and more 
accurate measuring instruments. The manufacture 
of interchangeable components in large quantities 
has still further increased the demand for 
accuracy. The introduction of the new alloy steels 


with the special technique required in their 
heat treatment created a demand for precision 
thermometry. 

The attitude of the manufacturer towards the 
scientific instrument has completely altered. He 
was once sceptical a» to its usefulness ; he is rarely 
so nowadays. In the majority of large works the 
general control over the instruments is now in the 
hands of a technically trained man. and that in 
itself relieves the instrument maker of much 
anxiety. Another fact that impresses one is the 
great difference between the methods of manu¬ 
facture during the same j>eriod. Forty or fifty 
years ago, instruments were made in small batches, 
often by individual workmen. In London they 
were frequently made for some well-known firm 
hv small chamber men who put the name of that 
firm upon them. As a result of this procedure, 
the so-called manufacturer very often had not an 
adequate knowledge of his products : this practice 
has almost entirely disappeared, to the benefit of 
customer and maker. 

The increased demand for instruments has led 
to manufacture in the modern sense of the word. 
An instrument is carefully designed in the drawing 
office in consultation with the technical expert. 
The methods by which the instrument is to be 
made are considered. If the quantities are large, 
and if a preliminary model has been approved, 
then the possibility of the use of die castings, hot 
pressings or plastic mouldings must be considered, 
and the importance of interchangeability of com¬ 
ponents emphasized. 

In preparing the design of an instrument it 
must never be forgotten that a good design helps 
production. It always pays to spend time in the 
drawing office rather than in the workshop. The 
application of geometric design, the early ex¬ 
ponents of which were Maxwell and Horace 
Darwin, often reduces the cost of manufacture 
and makes a better instrument. I think 
that the experimentalist, in making up his 
own instrument, should consider whether he 
can obtain the same result by a simply designed 
geometric piece of apparatus, rather than the 
more elaborate design to which he may be 
attracted. 

The demand for instruments is ever growing. 
As new problems arise, both in science and in 
industry, the requirements become more stringent. 
The instrument maker constantly receives incen¬ 
tives to progress from the scientific worker, to 
whom he owes not only suggestions but also many 
of his new materials. It is, I suppose, a truism 
that if knowledge is to progress it is essential that 
theory and practice advance together. Nowhere 
is this more true than in the development of 
scientific instruments. 
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THE ASSESSMENT OF PHYSICAL FITNESS* 

By Prof. David Burns 


T ESTS ■which have been used to assess fitness 
fall into three classes: (1) somatometric; 
(2) physiological; (3) psychological. 

Somatometric Tests 

The search for a relationship between the con¬ 
figuration of the body and physical fitness has 
been pursued since the time of Hippocrates. Suoh 
a relationship is elusive, and because of the 
complexity of body build and the scarcity of 
strictly comparable measurements, most of the 
findings lack validity. 

It was natural, at first, to consider stature as 
an index of robustness. The tall man with a long 
reach was better able to hold his own in hand-to- 
hand fighting. Even to-day, height is taken into 
account in selecting recruits for the services and the 
police. The tall applicant, too, has generally a 
better chance of getting engaged in commerce and 
industry than his shorter competitor. Length, 
especially length of leg, is not merely an indication 
of genetic constitution but also of a late incidence 
of maturity. Chest girth in relation to size of 
body, at first sight, appears to have at least a 
probable relationship to fitness, but Gould (1864), 
who carried out a thorough statistical survey of 
the manhood of the American nation during the 
progress of the Civil War, had grave doubts as to 
the validity of chest measurements for this purpose. 
Hutchinson showed clearly that the circumference 
of the chest is no measure of vital capacity, 
endurance or even of muscular strength, nor is 
there any evidence that it hears any relationship 
to the state of general health. 

Criteria of Fitness . Since the introduction by 
McLaren of systematic somatometric measurements 
as part of the routine of physical education, there 
haa arisen a host of indexes, of which perhaps the 
best known are Von Pirquet’s Pelidisi and Pranzen’s 
AJG.EL indexes. 

In general, chests may be divided into three 
types; the wine-glass—wide shoulders and narrow 
hips; the test-tube—both measurements small ; 
and the barrel with broad shoulders and wide hips. 
Persons of the test-tube type are often abdominal 
breathers, that is, they obtain their tidal air by 
contracting the diaphragm and displacing the 
viscera into a relaxed abdominal wall. Experiment 

* Tram the presidential address to Section I (Physiology) of the 
British Association, D und ee. 


shows that they have a larger effective vital 
capacity than the others and are generally more 
amenable to training. On the other hand, all 
three types are normal and are equally fitted, so 
far as bodily relations go, for the battle of life. 
One c ann ot mark down any type as fundamentally 
healthier than the others. The test-tube type is 
more prone to tuberculosis but less prone to 
rheumatism, diabetes and arterio-sclerosis than 
the barrel. 

None of these indexes is valid as a measure of 
fitness, even when due allowance is made for race, 
type of body build, sex or occupation. 

Physiological Tests 

Fitness is functional. The body must be tested 
at work. The measurement of vital capacity is 
generally classed as physiological although it is not 
strictly functional This measurement, a common 
routine practice, has no real significance. The 
amount of air that a person can contain in his 
lungs is a measure of chest capacity and of the 
tone of the respiratory musculature, but the person 
with an extra large vital capacity has no advantage 
over one who has quite a small capacity provided 
that he has sufficient. 

There is a prevalent error that so-called doop- 
breathing exercises where the shoulders are forced 
hack and the chest brought forwards and upwards 
increase vital capacity. Aotually, by fixing the 
pectoral muscles and stretching the abdominal 
wall, these procedures prevent full inspiration and 
expiration and increase the volume of air left in 
the lungs (residual air). Chest breathers have^ 
about the same vital capacity, whether taken at 
ease or on the stretch, while ‘deep breathing’ may 
reduce the vital capacity of abdominal breathers 
by about 30 per cent. The value of deep¬ 
breathing exercise lies in its effect on the filling of 
the heart and so on the maintenance of cardiac 
efficiency* 

One is on surer ground when using the various 
breath-holding tests either per se or against 
pressure. The former is a measure of the alkali 
reserve of the blood and of the determination of 
the subject not to give in. The 40-mm. test 
brings out both these qualities and, in addition, 
is a severe test of muscular strength and oontrol. 

Bainbridge and Dawson quote the results of 
experiments which show clearly that fit and/or 
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skilled men carry out physical work with but a 
slight increase in lactic acid, while the unfit, under 
the same conditions, have a higher blood-lactic acid 
content. That is, the reserve of alkali in the 
blood of the fit is large enough to cope with all or 
most of the acid released as a result of muscular 
exercise. Recruits have on the average 5 per cent 
less available base than the soldiers. Dawson 
states that three months’ systematic physical 
education can raise the amount of available base 
by about 10 per cent. 

Similar ‘fitnesses’ associated with other groups 
of muscles can be tested by various dynamometers. 
Martin introduced a new procedure into this type 
of test. Instead of measuring the strength of a 
subject’s active pull on a dynamometer, he applied 
the pulling force to groups of muscles and recorded 
the force necessary to break down the subject’s 
active resistance to the movement of the muscle- 
group under test. The summation of a series of 
selected groups of muscles thus gives an indication 
of the total muscular strength of that individual 
as well as of his determination to resist. It gives 
no measure of his skill or of his economy of move¬ 
ment. It may be asked: Is muscular strength plus 
determination an adequate measure of general 
fitness ? 

Limiting Factor of Efficiency. It is well known 
that the limiting factor, the factor which determines 
whether muscular strength can be exerted to its 
full extent, the factor which overrides the will to 
do, is vaso-cardiac efficiency. Goodall recognized 
this when he published his efficiency tests. If, after 
a measured amount of exeroise, the pulse rate and 
blood pressure come back to normal in a specified 
time, depending on the severity of the exertion, 
then the subject of the test is fit. 

With a healthy heart, cardiac efficiency ultim¬ 
ately depends on the venous filling. A pump 
without a well may be a thing of beauty, the last 
word in mechanical efficiency, but its usefulness is 
-non-existent. About 85 per cent of the total 
volume of the blood is in the capillaries and veins 
under normal conditions. Under these conditions, 
all capillaries are not.patent at any one time. The 
splanchnic viscera, and particularly the liver and 
the spleen with their rich venous supply, are 
capable of reta ining much larger quantities of 
blood than they do. If, for any reason, more 
capillaries open up at the same time and the 
splanchnic reservoir becomes filled with blood, the 
am ount freely circulating, the amount necessary to 
fill the receiving chambers of the heart, becomes 
inadequate. The controlling factor in the distri¬ 
bution of blood, in maintaining an effective circula¬ 
tion, lies mainly in the tone of muscle—cardiac, 
visceral and, last but by no means least, ordinary 
skeletal muscle. 


The venous return is also aided by the rhythmic 
alterations of intra-thoracic pressure with the 
phases of the respiratory act. It is, however, only 
in abdominal breathing that the respiratory act 
aids the return of blood to the heart. These 
alternating pushes and pulls, produced by muscular 
action dependent on the tone of the diaphragm 
and muscles of the abdominal wall, have a minor 
effect on venous return in comparison with the 
constant tonic push of muscle in general. During 
exercise, more capillaries in muscle become patent 
and, if muscle is in good tone, more blood is put 
under tissue pressure. On the other hand, if tone 
is at a low level, blood filling the capillaries is not 
pressed out, congestion appears and the heart fails- 
through lack of blood. The fit person whose heart 
is able so to increase its output per unit of time 
that adequate blood is supplied to active tissues to 
meet their increased needs, must have a higher 
value of muscle tone than the unfit. Experiment 
shows that healthy young men have a tone in their 
relaxed left biceps muscle which is capable of 
withstanding a pressure of 60-90 mm. of water, 
while patients in bed have an intra-muscular 
pressure of about 50 mm. of water, 

Intra-muscular pressure is markedly increased 
when muscle contracts, so that, as the fibres in 
muscle shorten intermittently during exercise, the 
blood is expelled from the venules in the muscles 
intermittently. This pulsation plays an important 
part in maintaining the tone of the vessel walls. 
The haemostasis produced by immobile standing, 
shown by swelling of the legs in unfit persons, may 
be prevented by almost imperceptible voluntary 
twitches of the calf muscles or even by movements 
of the toes. Standing rigidly at attention is a 
severe test of the efficiency of the mecha n isms 
responsible for the venous return to the heart. 

Muscular tone is dependent on many factors— 
adequate blood supply, absence of excess of fatty 
upholstery, a regular arrival of motor impulses to 
the muscle controlled from higher centres and a 
cooling mechanism nicely co-ordinated to the needs 
of the moment. It is easy to demonstrate that 
faulty heat loss lowers tone. The avenue by which 
heat is lost is apparently unimportant, but, unless 
under the artificial conditions of the laboratory, 
where even loss by radiation can be made the 
effective sole method of losing heat, the evaporation 
of moisture from the skin is the usual limiting 
factor. Several investigators have shown that the 
phenomenon known as ‘second-wind’, by which a 
r unn er experiences a sudden relief from the agony 
of breathlessness and the leaden drag of weary 
muscles, is accompanied by sweating. When this 
occurs, alveolar carbon dioxide falls, the urgency 
of breathlessness fades, the head clears and the 
muscles act with renewed vigour. 
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Measures of Fitness. Three means of measuring 
fitness are thus indicated, and they are inter¬ 
related : (a) Tests of recuperative efficiency. The 
ability of the cardio-respiratory mechanism to 
return to normal functio ning within a limited time 
after exertion. (6) The ease of heat loss under 
specified conditions, (c) The value of muscle tone. 

{a) Tests such as GoodalTs, Crampton’s, Foster’s, 
McCurdy’s and Schneider’s, which depend on 
arbitrary scoring for rise of pulse rate, blood-pres¬ 
sure and respiration rate after exercise, and scoring 
for the length of time for a return to pre-exercise 
levels, have a very low coefficient of reliability. 
Schneider’s is the best, with r=0*4. McCloy 
prefers to measure alterations in diastolic pressure 
and pulse rate on standing erect after lying supine. 
For this r was between 0 *8 and 0 -9 in a limited 
study of healthy and convalescent golfers. 

Turner’s test, which depends on the cardio¬ 
vascular reactions during standing absolutely still 
for 15 minutes, has a coefficient of reliability of 
above 0 *9 for adults but yields anomalous results 
with hoys. In Schneider and Crampton’s studies 
of pre-adolescent boys, the boy proved least fit by 
all other tests was the sole survivor at the end of 
15 minu tes’ standing (with a pulse pressure of 
8 mm. mercury !). The others had either given in 
or had feinted. 

The rate at which the oxygen debt is repaid may 
be used as an index of physical solvency. The fit 
subject either pays cash to close the transaction or 
demands short credit. The percentage of the total 
debt liquidated during 3 minutes after the cessation 
of exercise is, in the case of the unfit, about 30, 
while the same subject, in condition, may have 
discharged more than 60 per cent of his debt. 
The drawback to the employment of tests of 
recuperative power is the possibility of overstrain¬ 
ing the vaso-eardiac mechanism in the unsound. 

(b) No large series of experiments has yet been 
planned to gauge the reliability of this test of 
efficiency. 

(c) The value of muscle tone may be determined 
in various ways. Coffey, Bamum and Henderson 

teed the knee-jerk as an index of tonus. Even 
when absolutely uniform strokes of the hammer 
ue applied to the patellar tendon of a co-operating 
subject* variable degrees of the extent of kick are 
obtained with successive stimuli. It is a useful 
method to demonstrate the gross alterations for 
which these workers used it, hut, principally 
because it requires a trained subject for accurate 
results, it is not of general utility. The direct 
reading of intra-muscular pressure is awkward and 
jomewhat unpleasant for the subject. Several 
ittempts have been made to fink creatinine excre¬ 
tion with muscle tone. 

No€l Baton, in his presidential address to Sec¬ 


tion I at Bournemouth in 1919, put forward the 
suggestion that the maintenance of muscle tone 
(and hence of physical fitness) depended in part 
on the presence in tissue-fluid of small quantities 
of guanidine or its methyl derivative. He showed 
unequivocally that muscle, either of warm- or 
cold-blooded animals, increased in tone when 
minute amounts of the salts of this base were 
administered. Since then much work has been 
done to elucidate this problem. Sullivan was able 
to estimate the urinary guanidines in cases of 
progressive muscular dystrophy before and during 
treatment. As the cases improved, under glycortal 
medication, simple guanidines disappeared from 
the urine. More recently, Minot has successfully 
treated patients suffering from this disease by oral 
administration of guanidine hydrochloride ; and 
Dewar, working in my laboratory, has confirmed 
this (using the tasteless oarbonate). Unfortunately, 
exhaustive search has failed to find a reliable 
method for the estimation of urinary or blood 
guanidine, and so, as a test of tone, the determina¬ 
tion of the simple guanidines is, at present, 
unavailable. 

The sympathetic control of muscle tone has been 
the subject of many investigations and much 
controversy. There is a wealth of indisputable 
evidence that the anatomical sympathetic system 
plays, at best, a minor part in the direct mainten¬ 
ance of muscle tone, and no one now holds the views 
of Hunter or of Royle. On the other hand, the 
work of the Orbeli school, amply confirmed by 
later experimenters from other laboratories, points 
to the influence of adrenergic nerves on the 
neuromuscular mechanism. This influence is shown 
more clearly when the action of the vasoconstrictor 
fibres is removed by poisoning with ergotoxine. 
This may be taken to mean that the main function 
of the sympathetic in the maintenance of muscular 
tone lies in ensuring effective vasodilatation of the 
muscle capillaries brought about through the 
so-called ‘nutrition reflex’. The fit man, with good 
musole tone, soon stops the drain on the blood 
supply to skin and viscera, while the unfit keeps 
the pallor of skin for some time and may even 
show signs of acute digestive upset. One may, 
therefore, test fitness by estimating the degree 
(amount x time) of the deprivation of the skin of 
moving blood. 

The responsiveness of the sympathetic arm of the 
reflex arc depends on the functioning of the cortices 
of the suprarenal glands. This pair of duotless 
glands with a long ancestral history is absolutely 
necessary for life and is affected by any undue 
strain on the reserves of strength. The will tc 
endure, to keep going on, is mental, but the power 
to force an tmwilling body to obey the order of the 
mind, to exert its last ounce and not die in the 
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last ditch, depends, in the end, on the adequacy 
of the secretory mechanism of the cortices supraren- 
ales. A n i m als with grafts of cortical tissues and 
no medullse act as normals. Injeotion of cortical 
extract to completely adrenaleotomized rats re¬ 
stores voluntary activity to an extent depending 
on the amount of cortin given. Hypertrophy of 
cortical tissues follows exercise in the rat. “Pos¬ 
sibly”, says Dill, “one of the effects of training is 
to inorease the secretory activity of the adrenal 
cortex.” 

The sequelae of severe muscular exercise under 
conditions where cooling is inadequate differ only 
in degree from those of cortical insufficiency, that 
is, loss of muscle tone, increase of blood potassium 
and lowering of blood sodium both absolutely and 
relatively. The loss of tone may be due to im¬ 
balance between the metallic ions as well as to 
exhaustion of cortical supplies, as it may be 
mirrored in normal subjeots by administration of 
salts of potassium. 

Psychological Tests 

The fit man carries on his work and his play 
without an unpleasant degree of fatigue, and so his 
industrial output may be taken as a measure of 
his fitness. The amount of work done or the 
goodness of the work done depends not only on the 
physical state of the worker but also on the state 
of his mind. It is well known that work which is 
in itself pleasant or leads to pleasure as a more or 
less remote result is carried out with an efficiency 
lacking in more formal performances or in forced 
work. L. Hill, Gillespie and many others have 
shown that the initial cardiac acceleration followed 
by peripheral and splanchnic vasoconstriction 
leading to an increased venous return to the heart 
with consequent cardiac retardation and increased 
output is mainly psychical in origin. If the work 
is uninteresting or the movements passive, these 
preparatory circulatory changes do not take place 
and the organism as a whole is thus less fitted to 
do work. Investigations involving treadmills, 
stationary running, bicycle ergometers, etc., may 
thus fail to reveal accurately the efficiency of a 
subject because of the more or less complete lack 
of interest of the work once the novelty has worn 
off. The performance becomes a routine and the 
efficiency consistent but low. On the cessation of 
the mental effort, the tone of muscle falls, the 
peripheral and visceral vasoconstriction passes off 
and output falls. One of the conclusions, drawn 
from the results of many exhaustive investigations 
made in the United States and in Great Britain, 
is that good sociological conditions are of paramount 
importance if good work is to be expected. Even 
apparently trivial improvements in amenities lead 
to increased output. For example, the average 
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output of relays per hour in the Western Electric 
factory at Chicago of 55 *7 when lunch was provided 
by the management, rose to 66-4 when the em¬ 
ployees supplied their own lunch. This rate was 
maintained over two periods of 31 weeks (of the 
observation period) and was a record (Whitehead 
quoted by Dill). Hitler realized this principle, in 
theory at least, when he instituted his ‘Strength 
through Joy’ movement. 

Value of ‘ Stunt ’ Tests. Cathcart places great 
value on the ability to react rapidly and accurately 
to changes in the environment. Efficiency in this 
can be tested by presenting the subject with 
exercises which demand new co-ordinations as 
well as motor activity with a performance both 
easy and graceful. This type of test, as outlined 
by Brace, MeCloy and others, has a coefficient of 
validity of more than 0*8. 

Exercise and Fitness 

What, then, can be said of the effect of exercise 
in maintaining fitness % The Committee of the 
Health Section of the League of Nations is rather 
despondent on this matter. It says, “Up to the 
present, methods and systems of physical education 
have not produced any clearly demonstrable effect 
on the health of the masses, doubtless because the 
present state of our knowledge is not as yet 
sufficient to enable qs to base them on accurate 
scientific data” (1938). 

Properly designed exercises, carefully controlled, 
can be used to correct faults of carriage, to eliminate 
uneconomic muscular actions and fit the mildly 
dysplastic to take their place without shame among 
the euplastic. The danger of such exercise lies in 
any attempt to create an ‘ideal’ posture, etc., 
which has no physiological foundation. 

Exercise carried on without strain or undue 
fatigue keeps the body in tone; and some exercise 
is considered beneficial to those engaged in seden¬ 
tary occupations especially, as it increases the 
venous return to the heart and prevents stagnation 
in the blood reservoirs and lower limbs. The 
group of experts of the Commission on Physical 
Training were therefore enjoined “to determine the 
minimum amount of physical training required to 
ensure the normal health of the individual”. 

Exercise designed to ‘build muscles’ beyond the 
needs of that particular person merely leads to 
increased food intake, and when, because of age or 
laok of opportunity, the amount of exercise is 
decreased, fibrous and fatty degeneration and 
infiltration takes place. While it may be ‘better to 
have lov’d and lost’, it is certainly not better to 
have exercised and stopped. 

Probably the main beneficial result of keep-fit 
classes and similar movements is the inculcation of 
a spirit of independence, personal confidence and 
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pleasure in performance. Although “the healthy 
body works in silence” (Carrel), the fit person has 
a keen sense of the enjoyment to be obtained from 
suitable exercise. The physiological foundation 
of the exhilaration resulting from exercise—an 
exhilaration not entirely due to a decreasing handi¬ 
cap at golf or competitive improvement at other 
games—would be a suitable and profitable study 
for ambitious politicians and others. 

While it is true that one cannot assess a man’s 
efficiency until his whole life’s story has been 
unrolled (and then it is too late to do anything 
about it), one should be able to establish norms 
related to age and sex. The recent Military Service 
Act provides an occasion for the audit of the 
nation’s young manhood, and, provided suitable 
tests are applied by properly trained examiners, a 
beginning will have been made to the collection of 
facts and figures from which much may be learned. 

There is no doubt as to the improvement in 
mental and physical fitness that results from wise 
physical training, co-operative effort and good 
feeding such as that obtained in military camps of 
the best type. Such training may go far towards 
reconditioning some of the youth of Great Britain. 
The American Department of Labour, in a report 
(1935) on two years’ experience of civilian con¬ 
servation camps, says, “Thousands of actual case 
records reflect the fact that* the C.C.C. men have 
returned to their homes definitely benefited 
physically and mentally; their outlook toward 
the future is brighter, their sense of self-reliance 
and their ability to adjust themselves to economic 
conditions is stronger.” To this tribute to wise 
and varied physical, mental and moral education 


one may add the results of a short experiment in 
effectively reconditioning a selected number of 
rejected recruits for the British Army: “My 
predecessor started a depot for tr ainin g a limited 
number of men who were below standard and, as 
a result, . . . 576 of the 600 . . . have reached 
the f ull standard of fitness” (Bight Hon. L. Hore- 
Belisha, Devonport, 1937). 

While not in any way detracting from the 
importance of work of this type on men during late 
adolescence and early maturity, one may ask why 
the audit is not made earlier in the course of our 
national business of turning out citizens—taken* 
early before the debit balanoe of wasted lives 
becomes so large that strenuous measures have to 
be taken to safeguard our interests. No factory 
the products of which were good, bad and indiffer¬ 
ent would exist long before the shareholders were 
demanding an inquiry and a change of directorship. 
Our national strength lies in our men and women 
and not in the machines that they tend or the 
battleships that they man. To he really great a 
State must have citizens fit in body and also in 
mind. “The health of the intelligence and of the 
affective sense, moral discipline and spiritual 
development are just as necessary as the health of 
the body and the prevention of infectious diseases” 
(Carrel). 

To ensure this would oost money, but so does 
radium. The chief use of this rare element is to 
prolong the life of the aged; should wo not be 
equally ready to foot a bill which would make 
young lives more fit to bear hopefully and without 
undue strain the heavy burden their ancestry has 
laid on them ? 


OBITUARIES 


1 Mr. H. P, Hollis 

I \ 8TRONOMIGAL circles will miss the familiar 
figure of H. P. Hollis, who died on August 7 at the 
age of eighty-one years. Hollis was bom on January 
9,1853, and was educated at Westminster, from which 
he went to Jesus College, Cambridge. He took his 
degree in 1880 and in the following year was ap¬ 
pointed to the post of assistant at the Royal Ob¬ 
servatory, Greenwich, where he remained for forty 
years, retiring in 1920. His work at first was con¬ 
nected with the regular astronomical observations 
with the transit and alt azimuth instruments; but 
later he took part in the measurement and reduction 
of solar photographs. Among his various other 
activities must be mentioned his work in the deter¬ 
mination of the difference of longitude between 
Greenwich and Paris. The reductions of the observa¬ 
tions made in 1892 and also in 1901 to canned out v 


under his directions. In 1896 he was promoted to" 1 
a higher grade and took charge of the work of the 
Astrographic Chart and Catalogue, A record of his 
twenty-four years in this department is found in 
the two volumes which give the positions of the 
stars as measured on the photographs and also the 
photographic reproduction of the chart plates, as 
well as in the two other volumes supplementing 
these results. 

Outside his professional duties at the Royal 
Observatory, Hollis took a keen interest in astronomy 
and was always pleased to assist the amateur m his 
difficulties. Bor some years he contributed very 
useful information to the tyro by his letters to the 
JflngMsh Mechanic. He was an original member of 
the British Astronomical Association founded in 
1890, and was president during 1908-9. In addition 
to serving on the Cpuncil at various times, he repre- 
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sented the Association on the Geophysical Committee 
of the Royal Astronomical Society, and contributed 
a number of valuable papers to the Journal of the 
Association. 

In 1884 Hollis was elected a fellow of the Royal 
Astronomical Society, and served on the Council 
from 1909 until 1911. A number of papers appeared 
under his name in the Monthly Notices and the 
Memoirs; the last of these was in the Monthly 
Notices 79, 36 (1918), in which he discussed the 
magnitudes of Nova Aquilse, deduced from the 
photographs which had been taken at the Royal 
Observatory, Greenwich. He edited the Observatory 
magazine from 1893 until 1912, and for many years 
was astronomical correspondent to The Times , to 
which he contributed the well-known article, “Stars 
of the Month”. In 1910 his work, “Chats on 
Astronomy”, was published. This was written in a 
popular style and was specially useful to beginners 
interested in astronomy. 

Hollis maintained his interest in astronomy to the 
end, in spite of his physical disability. He seldom 
missed any astronomical meetings, and his mental 
faculties seemed unimpaired. 

In 1882 he married Clara Susanna Clark, who pre¬ 
deceased him in 1932. Two sons and a daughter 
survive him. 


Prof. L. Levy-Bruhl 

We regret to record the death of Prof. L. L6vy- 
Bruhl, the distinguished French philosopher and 
ethnologist, which took place in Paris on March 12 
last at the age of eighty-one years. 

Lucien L6vy-Bruhl was bom on April 10, 1857. 
For long he had held a foremost place in the develop¬ 
ment in France of philosophical and sociological 
studies. He was appointed professor of philosophy 
in the Sorbonne in 1899 and occupied that chair until 
1927, when on his retirement he was appointed 
honorary professor. He was elected a member of 
the Academy in 1917. He edited the Revue philoso - 
phique for many years. During 1927-30 he was 
president of the Institut fransaise d 1 Anthropologic, 
of which he was one of the founders and a constant 
and enthusiastic attendant at its meetings so far as 
the calls of a busy life allowed. He had travelled 
widely, and had made the voyage round the world. 
He delivered courses of lectures in the universities of 
many countries outside France, including Egypt and 
both North and South America. 

Although Prof. L^vy-Bruhl was the author of a 
number of profound works on philosophical topics, 
he was best known to a wide public in both France 
and England for his studies of primitive and ‘savage’ 
mentality, several of which appeared in English 
translation, while in France they served to introduce 
the psychological aspects of social anthropology to a 
wider circle than is usually attracted by scientific 
studies. In this field his principal or best known 
works are “Fonctions mentaies dans les Soci6t4s 
inf&ieures” (1910), “Mentality primitive” (1922), and 
“Surnaturel et la Nature” (1930). In these and others 
of a kindred character he developed his theories of 


primitive mentality as belongmg to a mystic and pre- 
logical stage of thought in a graceful and lucid 
style and with the support of a full documentation 
of facts. 


Mr. Clifford Chaffer, O.B.E. 

Mb. Clutobd Chapter, superintendent of the 
Admiralty Research Laboratory, died suddenly on 
June 26 at his home at Weybridge, Surrey, at 
the early age of fifty-four years. 

Mr. Chaffer was bom on October 25, 1884, at Mor- 
ley, Yorkshire, and, after going to the Wheelwright 
Grammar School, Dewsbury, became a scholar of 
Peterhouse, Cambridge, where he remained from 
1903 until 1907. He was 18th wrangler in 1906 and 
took the National Science Tripos in 1907. On leaving 
the University he held mathematical masterships for 
a number of years. 

In 1916 Mr. Chaffer was appointed a temporary 
Instructor Lieutenant in the Royal Navy, and after 
service at sea he was posted to the Admiralty Compass 
Department. On demobilization in 1920 he accepted 
an appointment on the civil staff of the Compass 
Department where he continued to serve until 1936 
when he was transferred to the headquarters staff of 
the Department of Scientific Research and Experi¬ 
ment at the Admiralty. 

He was appointed to the Admiralty Research 
Laboratory as superintendent in 1937 and in this 
position his clear judgment, power of recognizing the 
essential features of the problems with which he was 
called upon to deal, and his ability to inspire the 
staffs with his personal keenness and single-minded 
devotion to duty were of the greatest value in a 
time of unusual stress. 


Baron Joji Sakurai 

Db. Mahte Stopes writes : “All that Prof. Donnan 
says in the first paragraph (Naiube, Aug. 5, p. 234) 
of his obituary notice of Japan’s greatest scientist I 
should like to endorse from personal experience 
while an honorary member of the professor’s common 
room in the Imperial University, Tokyo. However, 
no obituary would be complete without mention of 
his spiritual and literary sensibilities. These were 
partly revealed by his interest and proficiency in the 
profound medieval religious plays ‘The N6’ which 
he and I tr ansl ated together into English and 
published under the title ‘Plays of Old Japan’. The 
then Japanese Ambassador, Baron Kato, wrote that 
they ‘placed Western students of Japanese art and 
literature under a debt of gratitude’. Prof. Sakurai, 
who was a most faithful friend, was in Great Britain 
for the Coronation of King George VI, and I had the 
privilege of viewing it with him. He was one of the 
few scientists who made one revere him”. 


We regret to announce the death of Prof. E. 
Westermarok, formerly professor of sociology in the 
University of London, aged seventy-seven years. 
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NEWS AND VIEWS 


Sir Richard Gregory and the British Association 
Snt Richard Gregory, who has been elected 
president for the coming year of the British Associa¬ 
tion, has been connected intimately with its activities 
for the past forty-three years. Both on the Council 
and upon sectional committees, his wide knowledge 
of men and their achievements, his tact and his 
infinite capacity for work have made his services of 
special value to the welfare of the Association and 
the progress of science. At the creation of Section L 
(Educational Science) in 1901, Sir Richard was one 
of the secretaries, and he has remained in the closest 
touch with the Section since that date, serving as 
president in 1922, No one has done more to keep 
the Section alive to the more pressing problems of 
education, and be brought to it the men and women 
most competent to advise on the special topics of the 
year’s programme. He has also taken a vital part in 
the work of the committees of sections appointed to 
inquire into special problems. These committees 
often comprise a long list of distinguished names, but 
experience shows that the real work of gathering 
information and drafting the report falls upon com¬ 
paratively few. Sir Richard was invariably one of 
these few. In the past thirty-eight years, he has 
served upon more than twenty such committees 
either as chairman, secretary or ordinary member, 
and it must be remembered that these committees 
run for several years and report annu ally. 

During the early years, Section L was much con¬ 
cerned with the place of a training in scientific 
method in the curricula of schools of all grades, and 
devoted itself mainly to scholastic problems. During 
this period. Sir Richard's services were invaluable. 
Among the more important reports for which he was 
in large measure responsible were those on practical 
and scientific studies and the position of science in 
the school certificate examination, with which was 
associated a report upon the influence of examina¬ 
tions on curricula and teaching methods. The first 
of all these reports, on the teaching of elementary 
mathematics, has affected profoundly the methods 
of mathematical teaching in schools of all grades. 
In later years Section L has been more concerned 
with the^ social, industrial and cultural relations of 
science m school education, and here fl. gp. 7 n Sir 
Richard's wide knowledge of movements and their 
leaders has enabled the Section to bring to its 
assistance those most able and willing to help. He 
himself gave much time to the reports upon the 
mental and physical factors in education, to the 
^f^aspeots of adult education, the effects of the 
secondary schools and to training 
Pfr r Atthe Nottingham meeting Sir 
j \ ^ Wells to give idc stimu- 
W wormotive 

valuable 


report. Sir Richard was also chairman of the Con¬ 
ference of Delegates of Corresponding Societies in 
1921. 

No mention has been made thus far of Sir Richard 
Gregory’s connexion during the past forty-five years 
with Nature, from the editorial chair of which he 
retired at the end of last year. But it will be easily 
recognized that much of his work for Section L was 
intimately bound up with his wider interests. His 
zeal for the promotion of scientific research, its 
popularization and its application to everyday life 
was well shown when he offered a platform in Nature 
early last year for the expression of opinions on the 
desirability of providing for more direct contact 
between men of science and public affairs, a move¬ 
ment which came to fruition m the establishment 
at the Cambridge meeting of the British Association 
of the new Division for the Social and International 
Relations of Science, with Sir Richard as its first 
chairman. During the many years when Sir Richard 
directed the policy of Nature, he demonstrated time 
and again his belief in the mission of science as an 
instrument for the promotion of social, intellectual 
and industrial progress, and his election as president 
of the British Association sets a seal of approval on 
the action of the Association in forming the new 
Division. The Association may be assured that its 
objects, as set forth by its founders, and in particular, 
two of them, namely, “to obtain a greater degree of 
national attention to the objects of science, and a 
removal of those disadvantages which impede its 
progress”, are safe in the hands of its new president. 

Recruiting Men with Technical Qualifications 
The Ministry of Labour announces that technical 
committees associated with University Recruiting 
Boards have been set up to deal with offers of service 
from men less than twenty-five years of age with 
qualifications in engineering, chemistry, metallurgy, 
physics, the biological sciences and mathematics, in* 
order that they may be allocated to an appropriate 
form of national service. The committees will sit in 
all cities with universities or university colleges in 
Great Britain and Northern Ireland, and applications, 
which should be made in the first instance to a local 
office of the Ministry of Labour, will be referred to the 
technical committees and the University Recruiting 
Boards. This offer is open to men who are starting 
on their final year of a degree course, or already 
hold a university degree in any of the following 
subjects ; engineering, chemistry, metallurgy, physics, 
the biological sciences (including agriculture) and 
mathematics (including statistics); and to men who 
are starting on their final year of study or already 
hold a Higher National Diploma or Higher National 
Certificate in m eo h anical or electrical engineering, 
or the associateship of the Institute of Chemistry. 
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War Agricultural Committee 
The Minister of Agriculture and Fisheries has 
appointed a War Agricultural Executive Committee 
for each county in England and Wales and has made 
an Order (The Cultivation of Lands Order, 1939) 
authorizing these committees to exercise on his 
behalf certain powers conferred on him by the Defence 
Regulations for the purpose of increasing home food 
production in time of war. In a Circular Letter to 
the committees, the Minister states that they will he 
given as free a hand as possible to proceed as a matter 
of urgency with all possible steps to increase the 
production of foodstuffs in their areas. Their immed¬ 
iate task is to see that additional land is brought 
under the plough with all speed. The aim is to obtain 
for next year’s harvest an increase of about 1J million 
acres in the tillage area in England and Wales 
compared with the acreage in June last. Each county 
has been allotted its share of this total, and the 
committees have been urged to see that every effort 
is made to complete their allotted tasks—and, if 
possible, to exceed them. The committees have 
already been holding informal meetings and have 
made good progress with their preparatory work. 

Roman Temple at Albury, Surrey 

Romano -British studies are greatly indebted to 
the Surrey Archeological Society for the work of 
excavation and conservation which has been carried 
out on the site of the Roman temple on Farley Heath, 
Albury, Surrey, by A. W. G. Lowther and R. G. 
Coodehild on behalf of the Society. The complete 
plan of the building has now been traced, and marked 
out by stones from the original structure, bedded in 
concrete. The site has been known for a long time. 
It attracted the attention of Elias Aslunole ; and in 
1670 and 1847 it was despoiled of much of its stone. 
Little, however, was known of its structure or its 
relation to surrounding buildings, if any. Recent 
excavation has shown, it is reported in The Times 
of August 18, that the temple consisted of a simple 
cella, or shrine, measuring 18 ffc. internally, and sur¬ 
rounded by a corridor, or veranda, 8 ft. wide. It has 
been too much damaged for any details of the archi¬ 
tecture to be known, but red tesserae and red wall 
plaster hint at the character of the internal decor¬ 
ation. It stood within a polygonal wall, approxi¬ 
mately 240 ffc. in diameter, which probably was 
intended to demarcate the sacred enclosure. An 
inner enclosing wall has been found on the north 
side. Few smaller antiquities have been found in 
the recent excavations, the most important being a 
fragment of a terra-cotta "votive lantern”, similar 
to those found at Ashstead, Surrey, and Verulamium. 
The ground had been too thoroughly turned over by 
previous diggers to make it probable that many of 
the smaller class of objects would be found. Further, 
the excavations of 1848 had provided a rich spoil 
more than 1,000 coins, mostly Roman, but including 
some rare British in gold and silver, and numerous 
enamelled brooches, while a thin strip of bronze, 
crudely embossed with human and animal figures, 
has since been identified as a pagan priest’s ritual 


sceptre. The foundations of the temple were of local 
ironstone and chalk from the North Downs, but the 
superstructure was of Bargate sandstone. Wealden 
clay had been used for the tiles, baked, in all prob¬ 
ability, in the tile-loin discovered in 1936 in Wyke- 
hurst Farm, Cranleigh, four miles away. 

Archaeological Explorations in the United States 
A determination to limit public expenditure and 
opposition to the President in the United States of 
America have recently eliminated most of the intel¬ 
lectual activities which had been subsidized out of 
Federal funds in the desire to stimulate prosperity 
by State aid. Archaeological investigations in the 
field, however, so long as they worked within the 
States, have survived attack owing to the fact that 
they provide occupation for a considerable number 
of the unemployed. This consideration does not 
affect expeditions working abroad and in the Old 
World, and these have had to be curtailed on the 
ground of economy. Nearly one hundred archeo¬ 
logical expeditions, it is reported by Science Service 
of Washington, D.C., have taken the field in the 
course of the present summer ,* and of these, thirty- 
two in twenty-two States are financed as part of the 
W.PAl. programme, the Government supplying the 
labour—2,500 men and women in all—for excavation 
work under the direction of representatives of 
museums, universities and scientific institutions 
sponsoring the respective expeditions. Two investi¬ 
gations in particular have been made possible by the 
advantageous conditions. Of these, one is a com¬ 
bined effort on the part of the Universities of Montana, 
Wyoming, and other of the south-western States to 
find evidence of the line of advance of the earliest 
immigrants into America through the Siberia-Alaska 
gateway towards the south-west. The other will 
make a rapid and intensive examination of the 
mounds and other relics of early occupation in the 
vast region in the States of Tennessee, Alabama and 
Texas, which is marked for inundation when the 
dams of the Tennessee Scheme of water supply are 
built. It is hoped that it may be possible to trace 
the relation of the cultures of the Mississippi Yalley 
to those of the south before it is too late, and the 
evidence disappears for ever. 

Excavations at Caerleon 

Further excavations on the site of the Roman 
fortress of Caerleon-on-Usk have been necessitated 
by building development on two acres at the north¬ 
east angle. Evidence for the defences here, it is 
reported by Lady Fox, who directed the excavation 
on behalf of the Caerleon Excavation Committee 
(The Times , Aug. 5), comprised the primary clay 
bank and ditch of the occupation by the Second 
Augustan Legion in a.d. 75, and the foundations of 
the stone walls and one of the internal turrets set 
up about a.d. 100, when the internal early timber 
buildings were reconstructed in stone. The con¬ 
struction of the rampart roadway, which provided 
access throughout the circuit of the fortress behind 
the ramparts, was examined. A block of barracks. 



474 


NATURE 


Sept. 9 # 1939, vol. 144 


set in pairs, back to back, and providing accommo¬ 
dation for soldiers, with more spacious quarters for 
the centurions, was found to be in plan similar to 
those excavated in the south-west comer of the 
fortress in 1926-9. A coin of Nerva confirmed the 
date of their erection. Occupation by the Second 
Legion on this occasion appears to have been short; 
but in the third century the barracks were thoroughly 
renovated at a date indicated by the stamp “Leg. 
TT Aug. Anto.” as a.d. 212—222. Relics of the latest 
occupation, not necessarily of a military character, 
were found in the centurions’ quarters, where a tile 
hearth, had been built over a destroyed partition wall, 
and the moulded base of a column, upside down and 
partly sunk in the floor, appears to have served as 
a gaming-table, as several counters were found 
around it. The associated layers contained fourth 
century coins and pottery of a late type. In all, 70 
coins were found and 90 legionary stamped tiles. 
Pottery was not abundant, but the most interesting 
find was a hoard of five gold coins, ranging from two 
of Nero, a.d. 66 and 61 to Titus and Doraitian, a.d. 
74 and 73, which was found concealed in a barrack 
floor, and possibly represents the savings of a soldier, 
which was left behind when the legion was ordered 
north. 

Health Activities of the Rockefeller Foundation 
The annual report for 1937 of the International 
Health Division of the Rockefeller Foundation, 
recently published, gives an account of the projects 
carried out under the auspioes of the Health Division 
by members of its staff. Virus agents of yellow fever, 
influenza and other diseases, and certain proteins, 
including visual purple, have been studied by the use 
of an analytical ultracentrifuge. By means of a 
cultured yellow fever virus, a vaccine has been pro¬ 
duced with which some 60,000 persons have been 
inoculated, mostly in Brazil, the results of which 
show that a practicable safe method of large-scale 
immunization against yellow fever is now available. 
Studies on the epidemiology of the jungle form of 
yellow fever have also been pursued. Tuberculosis, 
particularly in Jamaica, hookworm disease in Egypt 
and the United States, and malaria and its mosquito 
vectors in various countries, are other subjects that 
have been investigated. In addition to research 
work, the Foundation renders financial aid to State 
and local health services and to health education in 
all parts of the world. The report, which is very 
readable, includes several plates illustrating the work 
carried out. 

The International Seismological Summary 
t The I nt e r national Seismological Summary for 
July, August and September 1933 has just come to 
? hand, cont a i ni n g details of the calculations of the 
initial times and epicentres of 169 earthquakes. 
Bixty-eaght of these epicentres are new and 101 are 
fjrom old epicentres, showing the tendency 
to recur from the same epicentre. 
169 earthquake s&upcks are 16 which 
dfopfefy hoUta fttirfriafy the deepest being 
' ^centre 11*0° 8., 


69*6° W. (in Bolivia near its junction with Peru 
and Brazil) and focus 0*085 of the earth’s radius 
below normal. Twelve of these deep focus shocks 
had their epicentres between 45*4° N., and 20*5° S. 
latitude, and between 131*5° E. and 170*0° E. 
longitude, thus showing the deep-seated instability 
of this region of the earth which has Japan in its 
north-west comer. 

Milk for Mothers and Children 

A scheme was prepared a short time ago by tho 
Milk Marketing Board and approved by tho Minister 
of Agriculture and Fisheries for the supply of cheap 
milk to local authorities, and was outlined in a circular 
issued by the Ministry of Health (Circular 1840. 
H.M. Stationery Office. 3d. net). The aim of the 
scheme is to enable expectant and nursing mothers 
and children under five, who cannot afford the full 
retail price for the milk they need, to obtain a pint 
of milk per head per day either free or for not more 
than twopence according to family circumstances. 
Those wishing to receive milk under the scheme 
will have first to apply to the local authority and 
they will then be told whether they are eligible to 
receive the supply. When authorized, they will ask 
an approved dairyman to deliver at their home the 
milk to which they are entitled. 

Announcements 

The remainder of the meetings of the British 
Association which began in Dundee on August 30 
were cancelled on September 1. Most of the members 
present left Dundee on that day. 

The French Academy of Medicine has awarded the 
Grand Prix Prince Albert I de Monaco to Jules 
LefSvre, for his work on biology during the lost 
fifty years. 

Oh the occasion of the jubilee of the Paris Pasteur 
Institute the scientific and executive committees of 
the Institute have awarded the gold Pasteur Medal 
to Dr. H. Plotz, of Hew York, and Prof. A. Saenz, 
of Montevideo, for their contributions to science. 

It is announced in Aesculcvpe of May that three 
new chairs for the history of medicine have been 
founded in Italy, namely, at Florence, Turin and 
Sienna, while corresponding chairs in Rumania have 
been abolished. 

Dr. W. June writes from The Hague to point out 
a mistake in Dr. W, T. Caiman’s review of the British 
Museum reprint of Linnaeus's “Systema Naturae” 
(Nature, August 12, p. 269). The tenth edition was 
not, as there stated, the last published during Lin¬ 
naeus’s lifetime. The twelfth edition began publica¬ 
tion in 1766, twelve years before the death of the 
author. 

AnL the poisonous snakes and insects in the 
Zoological Gardens of the Zoological Society of London 
have recently been destroyed. Several of the more 
valuable animals have been sent to Whipsnade. The 
Zoo is again open to the public. 
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intended for this or any other part of Nature. No notice is taken of anonymous communications. 

Notes on points in some op this week’s letters appear on p. 486. 
Correspondents are invited to attach similar summaries to thf.tr com\tctnigations. 


Forces Associated with Heat 
Flow in Helium II 
It was discovered some time 
ago 1 that when, heat flowed 
in helium II down a narrow 
capillary or through a tube 
filled with powder, liquid was 
forced up the tube in the oppo¬ 
site direction. It was con¬ 
sidered at the time that the 
phenomenon, which has been 
called the ‘fountain effect 5 , was 
associated in some way with the 
surface of the capillary or of the 
powder particles. Recent ex¬ 
periments by Daunt and Men¬ 
delssohn 2 , who have proved the 
thermodynamic reversibility of 
the effect, have tended to con¬ 
firm the idea that it is a surface 
phenomenon. The thermo¬ 
dynamic aspects of the effect 
have been treated in a recent 
paper by H. London 3 . 

It has now been observed 
that when heat flows down¬ 
wards through capillaries of the order of 1 mm. 


in di am eter, the liquid no longer rises above the 
bath-level, as it does in the fountain effect, but sinks 
below it. The depression in level has been interpreted 
as being due to a force which acts on the liquid in 
the centre of the capillary and which carries the 
liquid along in the direction of the heat flow. Thus 
the force associated with the flow of heat in helium II 
has two components, one a surface effect in which 
the liquid is forced against the direction of the heat 
flow, and the other a volume effect in which the 
liquid in the centre of the channel is forced in the 
direction of the heat flow. The two effects were 
observed simultaneously in the apparatus shown in 
Fig. 1. The reservoir It contained a co-axial tube 
which was drawn to a fine funnel at the bottom so 
that it fitted into a 1*45 mm. diameter capillary. 
The funnel opening was about 1 mm. in diameter, 
which left an annulus of roughly 0-2 mm. width 
between the mouth of the funnel and the capillary 
wall. Heat was supplied electrically in the coil H. 
and flowed down the capillary A to the hath. The 
annular reservoir was thus arranged to collect the 
surface component of the force, the ‘fountain effect’, 
whilst the inside reservoir indicated the volume 
effect, that is, the liquid which is forced down the 
centre of the capillary. When heat was flowing down 
the capillary, which was 15 cm. long, the bath-level 
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and the annular and inner reservoir levels assumed 
the relative positions L, M and A 7 . 

Fig. 2 shows the difference in level between the 
bath and the inner reservoir at different temperatures 
as a function of the heat input for two capillary 
diameters. The figure shows that in a capillary of 
1-45 mm. diameter the surface effect is completely 
swamped by the volume effect, whilst in a capillary 
of 0-So mm. diameter inversions take place. In the 
latter case the surface effect predominates for small 
heat flow' whilst the volume effect predominates for 
large heat flow. The surface and ^ olume components, 
therefore, do not appear to be symmetrical with 
respect to the hath level when considered as a function 
of temperature. In consequence, one does not find 
an intermediate capillary diameter which shows no 
net effect at all temperatures in helium II. 

Although previous measurements made on a powder- 
filled tube indicate that the surface component is 
approximately a linear function of the heat flow, the 
nature of the present curves suggests that the surface 
component becomes saturated at high heat inputs 
This would allow the volume component to pre¬ 
dominate in a capillary where the total amount of 
surface is small. Further evidence of the saturation 
of the surface component was obtained from measure¬ 
ments on a powder-filled tube from which all hut a 
few mm. 3 of the powder had been removed. Since 
both surface and volume components increase in 
magnitude for given heat input down to the lowest 
temperatures available, it would be interesting to 
find out the behaviour of the effects at still lower 
temperatures. 

If both the surface components, as determined from 
previous measurements, and the present results 
(largely volume component) are plotted for constant 
heat input and as a function of the temperature, it is 
found that they both tend to constant values and 
not to zero as the temperature approaches the X-point. 
The surface effect, however, when plotted as a 
function of temperature difference, does approach 
zero at the X-point 4 . Incomplete measurements on 
the volume effect indicate that it also behaves in 
the same way. 

The experiments described above help to confirm 
the ideas previously advanced 1 * 1 with regard to the 
fountain effect, namely, that it is associated with the 
surface of the channel. Although the surface com¬ 
ponent can be understood from F. London’s 5 hypo¬ 
thesis of helium H, based on consideration of Bose- 
Einstein condensation phenomena, the volume effect 
presents a further complexity. Much more research 
will be necessary before a clear theoretical picture 
of helium U can be produced. 

J * F. Allen. 

Royal Society Mond Laboratory, J. Reekie. 

Cambridge. July 24. 

* Allen, J. F., and Jones, H. s Nature, 141, 213 (1938). 

* Dwrnfc, J. and Mendelssohn, K., Nature, 143, 719 (1939). 

* London, BL, Proc. Roy* Soc„ A, 171, 484 (1939). 

4 ABen, J. F,, and Reekie, J., Free. PhiL Soc. f 86, 114 (1939) 

1 London, F„ iuw. J* Phys. Chm ., 43, 49 (1939). 


The Electric Quadrupole Moment of the Deuteron 
and the Field Theory of Nuclear Forces 

discovery by Rabi and his collaborators 1 that 
k ron in its ground state possesses an electric 
la ^moment 44 of considerable theoretical 
abovs that the forces 
0 & a jwoqbcin and a neutron must to a 


quite appreciable extent depend on the spatial 
orientations of the spins of the heavy particles. It 
is well known that the vector meson theory of nuclear 
forces formally provides such a directional coupling, 
though of so strongly singular a type that it can 
only be given a definite meaning by taking recourso 
to some arbitrary cutting-off prescription. Now, 
Bethe 3 has recently examined the question how such 
a cutting-off should be performed, in a theory giving 
rise to charge-independent nuclear forces, in order 
to obtain the correct positions of the ground-level 
and the excited ^-level of the deuteron. He was led 
to the conclusion that, while the way in which the 
cutting-off is performed is of small influence on the 
results, the value to be assumed for the cutting-off 
radius depends critically on the combination of 
charged and neutral meson fields adopted: if one 
uses the symmetrical combination of meson fields 
suggested by Kemmer 3 , the cutting-off radius should 
be chosen larger than the range of the nuclear forces, 
and a reasonable value of this radius can only be 
obtained if the meson field is assumed to be purely 
neutral. This last assumption amounts of course to 
giving up the remarkable connexions suggested by 
the symmetrical theory between the problem of 
nuclear forces and those of cosmic ray phenomena, 
beta decay and especially the magnetic moments of 
proton and neutron. 

In view of this unsatisfactory feature of the vector 
meson theory, we should like to point out that the 
question of the quadrupole moment of the deuteron, 
as well as the whole problem of the consistency of 
the meson theory of nuclear forces in its present 
provisional form, takes a quite different aspect when, 
as already suggested in a recent note 4 , pseudoscalar 
meson fields are introduced besides the vector fields 
in such a way as to cancel all strongly singular terms 
in the static interaction energy of the heavy particles. 
In such a theory, which necessarily involves the choice 
of Kemmer 5 s symmetrical combination of charged 
and neutral fields to account for the charge-inde¬ 
pendence of the nuclear forces, no question of any 
cutting-off ^ arises, provided of course the physical 
interpretation of the formalism is restricted in a way 
analogous to the so-called correspondence treatment 
of quantum electrodynamics. At first sight, however, 
it would Beem as though the disappearance of the 
singular static interaction terms, which just contain 
the directional coupling of the vector meson theory, 
would leave no room for such an effect as the quad¬ 
ruple moment of the deuteron. But it is most 
readily shown by the method of canonical trans-^ 
formation described in our previous note, that the 
interaction energy between the heavy particles 
involves, besides the static interactions hitherto 
discussed, further significant interaction terms, which 
represent a directional coupling of the character just 
required for the occurrence of a quadrupole moment 
in the ground state of the deuteron. 

The non-static interaction terms just mentioned, 
which contain a factor of the order of magnitude of the 
ratio of the velocities of the heavy particles to the 
velocity of light, are also quadratic with respect to 
the fundamental constants dete rminin g the strength 
of the sources of the meson fields ; in fact, if the 
constants referring to the four-vector and six-vector 
source densities of the vector meson fields, and to 
the pseudoscalar and pseudovector source densities 
of the pseudoscalar meson fields, are denoted by 
9n /is f% respectively, these interaction terms are 
proportional to the products g$ t and/JV A straight- 
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forward calculation then shows that the resulting 
quadrupole moment of the deuteron contains the 
factor g x gs -f/JV The constants referring to the 
pseudoscalar meson fields are only restricted by the 
conditions that |/ a | = \g 2 \ and that 1/^ should not be 
very much larger than l^j or |gr 2 | » the adjustment 
of the theory to the known energy spectrum of the 
deuteron fixes the order of magnitude, but not the 
signs, of g x and g%. Thus, in contrast to the vector 
meson theory, in which the two cases studied by 
Bethe correspond to definite values of the quadrupole 
moment, of opposite signs and very different mag¬ 
nitudes, the theory discussed in the present note 
would be able to account for any sign and for a 
wide range of magnitudes of the effect in question. 
It does not seem possible at present to derive from 
the measurements an entirely reliable estimate of the 
effect, owing to the insufficient knowledge of the 
electronic wave-functions of the hydrogen molecule, 
which enter in such a derivation. Anyhow, the order 
of magnitude following from our theory, if we make, 
for example, the simplest assumption f t — 0, agrees 
reasonably well with the provisional empirical 
value given by Rabi and his collaborators. 

A fuller account of the problems discussed in this 
note and in the previous one will appear in the 
Proceedings of the Copenhagen Academy . 

C. MoLLER. 

L. Roseneeld. 

Institut for teoretisk Fysik, 

Copenhagen. 

July 31 

* This circumstance was pointed out to one of us In the course of 
valuable discussions on. the subject with Prof. Rabi and Prof. 
Bethe. 

1 Kellogg, IlabI, Ramse> and Zacliftrias, Phys. Rev., 55, 318 (1639). 

* Bethe, H., Phys. Ret., 55, 1130 (1939). 

3 Kemmer, N., Proc . Cavib. Phil Soc., 34, 354 (1038). 

* Mollcr, C , and Rosenfeld, L., Nature, 143, 241 (1939). 


Effect of Temperature on the Intensity of X-ray 
Reflections from Copper 

In a recent letter in Nature 1 , Prof. E. A. Owen 
and Mr. R. W. Williams have given results for the 
effect of temperature on the intensity of X-ray 
reflections from copper. They find that throughout 
the range of temperature from 290° to 840° A., the 
decline of intensity with temperature is greater than 
predicted by the usual Debye-Waller formula, 
exp. —2Af, where M has the well-known expression 
4 involving the characteristic temperature B which 
occurs in the Debye theory of specific heats, and 
that their results agree closely with a temperature 
factor of the form exp.—3 

The fact that deviations from the Debye-Waller 
formula occur at the higher temperatures is not 
surprising, but so large a deviation near room tem¬ 
perature would not be expected. An alternative 
explanation of the results would be that the value 
of © to be used in the expression for M is not 
identical with that given by specific heat data. 
Since M is approximately proportional to 1/©*, it 
follows that instead of changing the numerical factor 
from 2 to 3, we may take 

© (X-ray) —© (sp. heat) x \/2/3 — 315° X 0*816—257°. 

To teBt this result we have examined the intensities 
of reflections from copper at room temperature and 
liquid air temperature, using two methods to arrive 
at the temperature factor. (1) Using a mixture of 
copper and aluminium powders, we have measured 


the change in the copper intensities in terms of the 
aluminium intensities, the latter having previously 
been determined. (2) The second method is to use 
the relative intensities from the copper powder at 
the two temperatures and, with cubic metals, these 
data alone are sufficient to give the temperature 
factor. Method (1) is probably the more accurate 
but involves a second substance ; method (2) is less 
accurate but eliminates any comparison substance. 

Our results by the two methods are : (1) © = 

310° Abs. (2) © = 297° Abs. The uncertainties in 
these figures are of the order of 4 per cent; that is, 
about i 12°. Comparing these with the specific 
heat value, 315° Abs., we see that while there is a 
tendency for the X-ray value to be smaller than the 
specific heat value, there is no marked discrepancy. 

Note added after writing the above letter. Prof. Owen 
and Mr. Williams have kindly informed us of their 
more recent work on gold, which has yielded results 
in close agreement with theory (see following letter). 
This result, considered in conjunction with our own 
measurements on copper at low temperatures, 
indicates that no abnormalities are to be expected 
for copper at higher temperatures, and we think that 
the suggestion wliich they make regarding the 
tarnishing of the copper is quite likely to prove 
correct. 

G. W. Brindley 

(Mackinnon Student, Royal Society). 

G. H. Atkinson. 

Physics Laboratories, 

University of Leeds. 

1 Owen, E. A., and. Williams, R. W., Nature, 148, 913 (1938). 


Effect of Temperature on the Intensity of X-ray 
Reflections from Gold 

In a previous letter 1 we referred to some measure¬ 
ments that we carried out on the effect of temperature 
on the intensity of reflection of X-rays from copper, 
from which it was concluded that over the range of 
temperature from about 20" C. to 570° C., the 
intensity decreased with rise in temperature more 
nearly in accordance with the temperature factor 
exp.( — 3Af) instead of the factor exp.(—2M). 

Looked at from another point of view, the char¬ 
acteristic temperature of copper, assuming the exp. 
(— '2M ) factor, works out to be 261° K., which is well 
removed from the accepted value of 316° X. The 
main difficulty with the measurements was to keep 
the surface of the copper untarnished, and to meet 
the difficulty the material was exposed to X-rays 
when it was maintained at a given temperature in 
an evacuated chamber. 

Similar measurements have now been completed 
with gold, the surface of which can more easily be 
kept clean when maintained at high temperature. The 
results obtained with gold agree more closely with 
the exp.(— 2M) factor, the characteristic tempera¬ 
ture working out to be 161 i 9° K. when the 
temperature of the material is 445° KL. This is in 
close agreement with the characteristic temperature 
of 166° K. calculated by Debye from the elastic 
constants of gold and not far removed from the 
experimental values of 170° and 175° deduced re¬ 
spectively from specific heats at low temperatures and 
from electrical conductivity measurements. At higher 
temperatures the characteristic temperature of gold 
on the basis of the exp.(— 2M) factor turns out to 
be somewhat lower. 
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It would be well, therefore, not to accept the 
results obtained with copper at temperatures above 
room temperature until further measurements have 
been made under more rigorous conditions. 

E. A. Owen. 

R. Wilson Williams. 

Physics Department, 

University College of North "Wales, 

Bangor. 

1 Nature, 142, 915 (1938) 


by the strain seismograph. Sudden changes in the 
characteristics of short-period movements sometimes 
accompany the passage of a cold front. 

H. Benioff. 

B. Gutenberg. 

Balch Graduate School of the 
Geological Sciences, 

California Institute of Technology, 

Pasadena, California. 


Observations with Electromagnetic Micro barographs 

Two electromagnetic microbarographs designed by 
H. Benioff to respond to pressure variations m the 
frequency range from five cycles per second to one 
cycle in thirty seconds approximately, and with 
sufficient sensitivity to record the natural unrest of 
the atmosphere, have been m operation at the 
Seismological Laboratory in Pasadena for approxi¬ 
mately two years. These instruments were operated 
either at the same point with different characteristics, 
or at points separated by distances from several to 
more than 100 metres with identical characteristics. 
In the short-period galvanometer com¬ 
bination the response is approximately 100 
proportional to the rate of change of ^ 00 
pressure. Eor periods of 1 second, the £ 80 
sensitivity is such that 1 mm. de- | 70 ■ 
flection of the galvanometer corresponds © 60 
to a pressure change of 1 dyne per cm,* 3 50- 
approximately. The instruments re- § 40 
spond to waves as well as to current 3 so 
variations. Discrimination between 20 
these two types of movements is made 10 

on the basis of their difference in -«—*- 

velocity of propagation, the waves being 10 2 < 

propagated with the velocity of sound, Neuti 

while current variations are propagated Survival oi 
with much smaller velocity. 

The waves are produced either by 


Comparison of the Lethal Effect of Fast Neutrons 
and Gamma-Rays on the Growing Tips of Broad 
Bean Roots 

The growing tips of broad bean roots have been 
irradiated by D-D neutrons 2*9 Mev.) and by 
gamma-rays by techniques already described 12 . The 
duration of irradiation and the variation of intensity 
along the length of the root was approximately the 
same for both radiations. The neutrons were unac¬ 
companied by gamma-radiation, and stray X-rays 
were excluded by 5 nun. of lead surrounding the 
specimens. The dose was measured and converted 
into energy units in the manner already described 2 * 3 . 


10 20 30 40 50 00 70 80 90 200 400 000 800 1000 

Neutron dose in energy units Gamma -1 ay dose in roentgens 

Survival of bean roots exposed to neutron and gamma-ray 

ENERGY MEASURED IN COMPARABLE UNITS. 


natural causes such as earthquakes, surf, other 
unknown sources or artificial causes (aeroplanes, 
automobiles, dynamite blasts, gunfire). Waves 
produced by battleship target practice have been 
used by Gutenberg to calculate sound velocities 
and temperatures in the stratosphere. His results 
agree with those obtained in Central Europe and 
Novaya Zemlya. The natural waves have pre¬ 
dominant periods of 4 sec. and 20 sec. to several 
hundred seconds, and are largest in winter. They 
have exhibited no correlation with microseisms. 

Air currents produce irregular disturbances through¬ 
out the whole range of recorded frequencies. They 
are due either to ordinary wind or to convection 
currents resulting from heating of the ground by 
solar radiation, and ordinarily the two types are not 
distinguishable from each other in appearance on the 
records. Both types of movements can be recorded 
indoors, although under these conditions they are 
modified in amplitude and in frequency characteristics. 
They are absent on calm, overcast or foggy days. On 
clpar, calm days convection currents are small in 
Winter, when they are occasionally recorded here 
Sm approximately ID a.m. to 3 p.m. In April 
they occur from approximately 10 a.m. 
to 4 pan., and during June and July they appear 
4 to 7 p-m. Strong currents of either 

* grains in the ground rook as recorded 


The mortality curves for gamma-rays and neutrons 
are shown in the accompanying figure. The apparent 
difference in shape between the two curves is not 
considered to be established in view of the magnitude 
of the probable errors represented by the rectangles. 
Individual points on the neutron curve represent the 
result of irradiating batches of from four to twelve 
beans. The probable errors of these points were 
estimated as follows. The probability of observing a* 
certain mortality q in an experiment with N beans, 
for which the true probability of death corresponding 
to the dose is p a is : 

CO Px GqN x 

which, for q constant, is proportional to 
jpqN (l-P)d-ffW, 

Plotting this probability against p t and halving the 
area on each side of the maximum, we obtain the 
range of values of p within which it is a 50 per cent 
chance that the true value of p corresponding to the 
dose, lies. 

It is evident that 50 per cent mortality is produced 
by 63 ± 6 energy units of neutrons, which may be 
compared directly with the value of 690 ± 35 
roentgens of gamma-rays, since the unit of energy 
has been defined as the increment of energy per unit 
volume of water exposed to l roentgen of gamma- 
radiation. Neutron energy thus appears to be about 
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ten times as efficient as gamma-ray energy in its 
lethal effect on bean roots. 

We gratefully acknowledge the financial assistance 
of the British Empire Cancer Campaign, and the 
loan of radium by the Medical Research Council. 

Note added in proof. We are advised by a statis¬ 
tician, “It is not correct to say there is a 50 per cent 
chance that the true value of p corresponding to the 
dose lies in the range found in the manner described 
above. This cannot be done without the use of 
‘inverse probability’, which is not justifiable in such 
cases as this”. However, we have treated the data 
in the manner described on p. 243 of “Biological 
Effects of Radiation”, Vol. 1, Duggar, with the 
same conclusion regarding the 50 per cent mortality 
dose. 

L. H. Gray. 

The Mount Vernon Hospital J. Read. 
and the Radium Institute, J. C. Mottram. 
Northwood, Middlesex. 

July 29, 

1 Mottram, J. C., Bnt. J. Eadiol , 8, 32 (1933). 

• Spear, Gray and Bead, Nature, 142, 1074 (1933). 

* Gray and Bead, Nature, 144, 439 (1930). 


Formula for the Change of Velocity of Sound 
with Temperature 

Thebe appears to be no simple expression which 
satisfactorily represents the velocity of sound in air 
over normal ranges of temperature. 

The formula 

v =* 331*5 + 0*56 t, 

in which v is the velocity m metres per second at 
a temperature t° C., is accurate to three significant 
figures between — 40° and 100° C. Thus, at 100° C. f 
the expression gives 387-5, which is correct to 
0*1 per cent, and at — 40 J , 309, which is the value 
obtained from the Greeiy and Parry" Antarctic 
measurements. 

A. E. Bate. 

Northern Polytechnic, 

London, N.7. 

Action of Copper Salts on Emulsions Stabilised by 
Sodium Oleate 

During experiments on the effect of addition of 
electrolytes on emulsions of xylene in water stabilized 
Jby sodium oleate, we noticed that the xylene thrown 
out by copper salts was a clear, bright green or blue 
colour. The same colour was obtained if benzene, 
even the purest benzene, was used instead of xylene. 
On adding a quantity of copper salt equivalent to 
the sodium oleate present in the emulsion, benzene 
began to separate immediately and a certain amount 
of inverted emulsion was also formed, which, how¬ 
ever, broke after some time. The separated water 
contained copper. On evaporation of the benzene a 
dark green, waxy solid was obtained, which on 
analysis gave a ratio of copper to oleate of 1:3*4 
and contained some sodium. Dilute solutions of this 
solid in benzene were blue, more concentrated ones 
a bright emerald green. 

Copper oleate prepared by the interaction of 
equivalent quantities of copper sulphate and sodium 
oleate in aqueous solution was, when first precipitated, 
insoluble in benzene. After allowing it to stand for 
some time it could be filtered off and obtained as a 
much paler green, waxy solid, which on analysis gave 


a ratio of copper to oleate of 1 : 2*05. After it had 
been kept for some time this solid would dissolve 
in benzene, presumably because it had lost some 
water, to give a solution identical in appearance with 
that obtained when breaking emulsions. Freezing point 
measurements, however, showed that these solutions 
were not identical. Copper oleate prepared in aqueous 
solution caused no depression of the freezing point 
of benzene (compare the work of Bhatnagar, Kapur 
and Hussain 1 on magnesium and zinc oleates) whilst 
the substance obtained on breaking an emulsion did 
depress the freezing point. Freshly precipitated 
copper oleate can be made immediately soluble in 
benzene by the addition of sodium oleate or oleic 
acid. 

Now when our emulsion was completely broken, 
all the oleate was dissolved in the benzene, but not 
all of it as ordinary copper oleate, the ratio of copper 
to oleate being 1 : 3*4. Therefore one might expect 
that it would not be necessary- to add a quantity 
of copper salt fully equivalent to the sodium oleate 
present in order to break the emulsion, but only 
2/3 *4 or 59 per cent of this amount. This expectation 
was not fulfilled—addition of this quantity of copper 
salt threw out only about one third of the benzene. 
We therefore conclude that the copper ion experiences 
some resistance to penetration to the oleate at the 
benzene-water interface, perhaps due to strongly 
attached sodium ions of the inner portion of the 
diffuse section of the double layer forming a practic¬ 
ally continuous protective sheath of bound water 
around the benzene droplet. 

The power of cations to overcome this resistance 
should be greater the less they are held back by their 
affinity for the aqueous phase, which affinity is 
indicated by their position in the lyotropic series. 
In our experiments on the partial breaking of emul¬ 
sions by a number of electrolytes, we have found that 
the order of effectiveness of a number of cations did 
follow this series ,* for example, calcium chloride was 
less effective than strontium chloride, which was less 
effective than barium chloride, and zino sulphate 
was less effective than magnesium sulphate. 

A. R. Mabtin. 

R. N. Hermann. 

Sir John Cass Institute. 

Jewry Street, Aldgate, 

London, E.C.3. 

August 1. 

1 Bhatnagir, Kapur, and Balaam, Proc, Ind. Acad. Sri , 9, A, 113 
(1939>. 


Cholinesterase and Electrolytes 
We have found some effects of electrolytes on the 
activity of cholinesterase, which may explain the 
well-known effects of these electrolytes on irritability. 

A purified preparation of cholinesterase from horse 
serum free from electrolytes was used in these experi¬ 
ments. 1 mgm. of the dry enzyme preparation 
hydrolysed about 100 mgm. of acetylcholine per hour. 
The esterase activity was measured manometrically. 

Calcium and magnesium ions act as activators and 
potassium ions as inliibitors of cholinesterase. The 
effects of added calcium, magnesium and potassium 
depend on the concentration of the substrate ; they 
are more pronounced at low concentrations of 
acetylcholine. At a concentration of 0*5 per cent 
of acetylcholine, the activity of the esterase is 
increased about 30 per cent by calcium or magnesium 
and decreased about 15 per cent by potassium. At 
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a concentration of 0*025 per cent of acetylcholine, 
the increase in enzyme activity by calcium and 
magnesium amounts to 100-150 per cent, the inhibi¬ 
tion by potassium to about 40 per cent. The inhibition 
by potassium ions is abolished by calcium or mag¬ 
nesium. In a balanced medium, such as Tyrode 
solution, a decrease in calcium or magnesium has the 
same effect on esterase activity as an increase in 
potassium ions. All these effects are brought about 
by physiological concentrations of the electrolytes. 
The following table illustrates these facts. 

Hydrolysis op Acetylcholine. 

0'05 c.c. purified cholinesterase preparation from hoise seium^ 0*5 
mgni. acetylcholine; 2 c.c. 0 025 moL sodium bicarbonate; 5 per 
cent carbon dio\Ide m nitrogen , 37° C. 

Cations added Acetylcholine hvdroljsed 


(in form of chlorides). 


in 3 mmut 

0-24 mgm,° 0 

Mg 


124 y 
174 y 

2-4 

Mg 


249 y 

0 44 

Ca 


ISO y 

2 2 

Ca 


288 y 

400 

K 


73 v 

400 

K + 0 72 mgm.% 

Mg 

Ca 

129 y 

400 „ 

K -f 0-55 

133 y 


The adjuvant actions of potassium on para¬ 
sympathetic effects and the depressant actions of 
calcium (and magnesium) on such effects may be 
explained by the effects of these electrolytes on 
cholinesterase. Potassium, by inhibiting the esterase 
activity, would delay the destruction of acetylcholine 
and thus augment parasympathomimetic effects ; 
calcium and magnesium, on the other hand, by 
activating the esterase, would accelerate the hydro¬ 
lysis of acetylcholine, and thus antagonize such 
effects. 

In the same way, the hyper-irritability in the 
various forms of tetany, known to be associated with 
a low calcium or magnesium level, may possibly be 
due to a delayed destruction of the acetylcholine 
liberated by a motor nerve impulse at the nerve 
endings. The vasodilatation, observed in magnesium 
deficiency, may similarly be due to delayed destruc¬ 
tion of acetylcholine liberated by impulses in chol¬ 
inergic vasodilator nerves. 

Bruno Mendel. 

Dorothy Mundell. 

Freda Strelitz. 
Department of Medical Research, 

Banting Institute, 

University of Toronto. 

July 6. 


Can Rusts Fix Nitrogen? 


Caldwell et al. 1 and Murphy 2 have shown that in 
wheat and oat plants infected with Puccinia triticina 
and P. coronata respectively, the amount of nitrogen, 
and of some other substances present, is greater than 
in uninfected plants. Gretsehushnikoff 3 found that 
the rust he studied excreted urea and ammonia, 
which, he suggested, were removed by the host, since 
no correlation was found between the severity of the 
infection, and the amount of ammonia and urea in 


the extracts of the rusted leaves. These facts suggest 
that rusts may fix atmospheric nitrogen just as some 
other fungi are believed to do. 

'Work begun in Cambridge in 1937 and continued 
im Portugal has suggested that the problem is worth 
' in some detail- The results of two 

' * given below* Six samples each of 

tphadjS) qjf J e p hitt Wheat were grown on sand 

second. W, TO& 
greiat ttfia planip were 

- 2 7 4 v * * t < 


washed in distilled water. Samples 1 and 2 were 
taken at the beginning of the experiment ; samples 
3 and 4 were placed with their cut ends in water and 
kept rust free ; samples 5 and 6 were placed in water 
and inoculated with P. graminis tritici, race 27. 
Sample 4 was accidentally destroyed before the close 
of the experiment. Samples 3, 5 and 6 were collected 
twelve days after the experiment was begun. The 
plants when collected were dried and then analysed. 
The results of the analyses are given in the accom¬ 
panying table. 



Rust-fiee 

Dry weight 
in gm. 

Absolute 
mtiogen 
per gm. 

Initial contiol ^ 

Final control 

1 

2 

3 

1 2549 

1 2858 

1 0790 

0 06804 

0 06038 

0 00230 


Inoculated 

5 

1 5815 

0 07386 


0 

1-4100 

0 07980 


In the second experiment, seedlings of Spratt 
Archer barley were used. The seedlings were prepared 
in the way described above ; fifty plants were dried 
for analysis when the experiment was begun. Two 
samples of 225 plants each were placed with their 
cut ends in modified Crone’s nitrogen-free solution. 
One sample was kept rust free, the other was infected 
with Puccinia anomala race 12. Fifty seedlings were 
taken every three days from each sample and dried 
at once. After twelve days the experiment was dis¬ 
continued and the samples analysed. The results of 
the analyses are given below : 




Dry weight 
in gm. 

Absolute 
nltiogen 
in gm. 


Initial 

contiol 

0 7200 

0 03012 


Rust-lice 




3 

0 8853 

0-0320 

No. of davb the seedlings 

0 

0 9008 

0*03073 

were kept In the solution 

9 

1 0067 

0-0320 


12 

1-8007 

0-02990 


Inooulatcd 




3 

0 9150 

0 033015 

No. of days the seedling* 

C 

1*1150 

0 03458 

were kept mtlie solution 

9 

0-9022 

0-03542 


12 

0-8830 

0-04809 


The results of other experiments not given here 
agree in essentials with those quoted above, although 
in some experiments with P. glumarum the apparent 
increase in nitrogen content was not so marked. 
Irregular results were found with other rusts, par¬ 
ticularly if the leaves remained wilted for long periods 
after inoculation. Nevertheless the experiments point 
to an increase in the amount of nitrogen in the rust- 
infected plants. 

I realize the difficulties involved in demonstrating 
nitrogen fixation by an obligate parasite, yet I feel 
that the above results are sufficiently suggestive to 
warrant their being brought to the notice of other 
workers. 

Branquinho d’Oliveira . 
Esta$&o Agronomica National, 

Belem, Lisbon. 

July 5. 

1 Caldj^l,^C^.ybilI, Sullivan and Compton, J. Aerie. JRss ri $8, 1049- 

* Murphy, H. C., Phytoprih., 28, 220-234 (1938). 

4 Crttechnchnikoff, A. L, O.R, Acad, Set. U.R.S.S^ N.S., 2, 335-340 
(imU OELef. in Jfc®. Appl Mj/col ., 15, 710; 1930). 
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Nomenclature of Nudibranchiate Mollusca 

Wanton changes in the nomenclature of animals 
are so injurious to zoology by confusing its literature, 
and so heavily handicap the study of systematic 
problems, that I seek the publicity of Nature for 
the exposure of a particularly flagrant case. This is 
the synonymic List of British Nudibranchiate 
Mollusca by Iredale and O’Donoghue 1 , the nomen¬ 
clature of which was adopted in the last edition of 
the “Plymouth Marine Fauna** of the Marine Bio¬ 
logical Association (1931). My attention was directed 
to it by noticing that some extraordinary names for 
these animals were being used by recent workers at 
Plymouth, who naturally followed the guidance of 
the Association’s official “Fauna”. 

The revolutionary nature of the scheme may be 
seen from the fact that in it familiar names like Doris , 
Triopa, Tritonia and Doto have completely dis¬ 
appeared, and that no less than 40 out of the 71 
species recorded bear names different from those in 
Alder and Hancock’s “Monograph”, as revised for 
the Ray Society by the late Sir Charles Eliot in 1910. 
No reasons were given in the “Fauna” for the rejection 
of Eliot’s nomenclature, and no opinion was expressed 
as to the validity of the new scheme. As an old 
student of the group, familiar with the careful work¬ 
manship both of Alder and Hancock and of Eliot, 
I have thought it desirable to subject Iredale and 
O’Donoghue’s paper to a critical examination, and 
submit herewith a few examples of their treatment. 

(1) Doris (Archidoris) tuberculata , Cuvier, 1804.— 
Our largest and most familiar species of Doris has 
been known exclusively by this name for nearly a 
century. Iredale and O’Donoghue assert, but without 
evidence, that it is not Cuvier’s species. Their state¬ 
ment traverses the unanimous testimony of Alder 
and Hancock, Bergh, Eliot, Fischer, Cu6not and 
Vayssidre, in fact of every expert investigator. Their 
change of its name to A. britannica (Johnston, 1838) 
is baseless. 

(2) Doris (Jorunna) johnstoni , A. and H., is 
another well-known species which has been uni¬ 
versally known imder this name since Alder and 
Hancock first accurately defined it in their mono¬ 
graph. Iredale and O’Donoghue change the specific 
name to tomentosa , Cuvier, 1804, on the ground that 
Fischer (1869, 1870) “pointed out this synonymy” 
and that Cu6not (1903) “confirmed” it. The facts 
are that Fischer claimed that tomentosa , Cuvier, was 
distinct from johnstoni , while Cu&not said that the 

^synonymy of johnstoni with tomentosa was at most 
a “possibility” which could not be established, since 
Cuvier’s description was ll absolument insuffisante ” ! 
Fischer had made a superficial examination of some 
specimens labelled D. tomentosa . Cuv., in the Paris 
Museum, but the single authentic type was not among 
them. 

Moreover. Iredale and O’Donoghue omit the fact 
that Bergh conclusively identified as D. johnstoni 
some specimens in the Leyden Museum which Cuvier 
himself had authenticated as D. stellata, Gmel. 
(Bergh, Verb, z , b. Oes . Wien, 1893)—a species of 
antiquarian interest only, but from which Cuvier had 
expressly distinguished his own tomentosa . Thus, if 
we assume that tomentosa really was identical with 
johnstoni, Cuvier could not recognize his own species 
when it was before him. Enough has been said to 
show that the only indisputable name for Aider and 
Hancock’s species remains Doris {Jorunna) johnstoni 
A. and H. 


(3) Doris verrucosa , Linn. (Cuv.). This, the type- 
species of the Linnsean genus Doris, had remained 
Unrecognized until Cuvier’s “MAmoire sur le genre 
Doris” (1804). Iredale and O’Donoghue dismiss 
Cuvier’s identification with the assertion that 
Linnaeus’s species was “based on a specimen described 
by Rumph and figured by S£ba, which is indetermin¬ 
able”, thus begging an important question and brush¬ 
ing aside essential facts. It is generally admitted 
that Linnaeus’s first attempt, in the tenth edition of 
the “Systema” (1758), to define the sea-slug Doris 
was both erroneous and confused. Cuvier pointed 
out that Linnaeus’s citations from Rumph and R£ba 
indicated an “Oscabrion”, that is, a Chitonid (»S4ba’s 
plate suggests a Cryptochiton with reflected mantle), 
but the generic diagnosis included statements about 
appendages of which there was no indication either 
in Rumph or S6ba ("Tentacula ad os circiter ocfo”). 
This suggested to Cuvier that, in addition to Saba’s 
figure, Linnaeus had a true Doris before him, though 
wrongly orientated, and Bergh, long afterwards, 
reached the same conclusion. Anyhow, after Bohadsch 
had cleared up the anatomical errors (1761), Linnaeus 
corrected his diagnosis in the twelfth edition, changed 
os to anum , distinguished the true tentacles as 
“retractile within foramina”, and nevertheless re¬ 
tained verrucosa , along with three new species of 
indubitable Doris , as members of the revised genus. 
Cuvier had found some specimens in the old “Cabinet 
d’Histoire Naturelle” which in fact combined the 
verrucosity of Saba’s figure with the revised generic 
characters. He accordingly claimed the species, 
which he described and figured, as in all probability 
Linnaeus’s hitherto unrecognized type, and it has 
since happily proved to be the commonest Mediter¬ 
ranean species. 

Cuvier’s identification was in every sense legitimate 
and has been admitted without exception by every 
subsequent investigator. It was tantamount to a 
fixation of the type for all time. Accordingly the 
old genus Doris stands, in spite of its original am- 
biguity, and includes five British species at least, as 
detailed in Eliot’s Revision. 

These few examples, out of many similar, show 
that Iredale and O’Donoghue draw no distinction 
between proved conclusions and mere opinions. Until 
the changes of nomenclature introduced by them 
have been confirmed independently, I would advise 
serious investigators to record their discoveries under 
the more stable and historic names ofEliot’s authorized 
Revision. 

18 Apaley Road, Waxteb Gabstano. 

Oxford. 

1 Proc. Malar , Soc., 15 (1923). 


Chromosome Structure as Observed in Root Tips 

Thebe are some features of the structure of the 
somatic chromosome which can be observed without 
any special technique. These are the primary and 
the secondary constrictions (the last including the 
sat- and the no-sat- constrict ions) and also the 
heterochromatin and the euchromatin. 

Recently, Darlington and La Cour 1 , by means of 
a special technique, have observed a “new differenti¬ 
ation” in the chromosome which appears as a 
decrease in its thickness owing, they suggest, to 
these parts of the chromosome “being coded in a 
finer thread of smaller diameter than the rest of the 
thread”. 
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(O) (*>) (<0 

Metaphases op root tips op Trillium ovatum , Pursh ; 

(<?) IS AN ^NIiARGEMENT op the part between the 

ARROWS IN (ft). 

The connexion of the satellites to the chromosomes 
has been referred to in the literature as ‘sAT-thread’, 
although in some cases (Heitz a and Resende- 1 ) this 
connexion appears more as a band than as a thread. 
Prom the comparison of my figure 3 of a SAT-band in 
Dioon apimdoeum with the photographs of Darlington 
and La Cour of Paris polyphilla , one can see that 
there is no difference at all between them. As these 
authors did not observe the nucleoli, 
however, it is very likely that they Draco 

failed to recognize such differentia- 
tions as SAT-constrietions. Similar / 

aspects were observed by me in J 

the proximal satellites of Trillium 
ovatum (see a) and other plants 4 . 

In all these cases, as in Dioon , 
the nucleoli have been observed 
and there can be no doubt that 
we were dealing with true sat- 
differentiations. 

In a metaphase preparation of 
Trillium ovatum , in which this 
SAT-band was particularly ex¬ 
tended, one could clearly see that 
this zone is deprived of kalymma • 

and that the chromonemata there 
showed a differentiation identical 
with that observed hitherto only in 
meiosis (cf. Belling 5 ). Exactly as 
Belling observed in a pachynema # 

of LUium parddlinum , I found • 

in somatic metaphases (root tips) of * 

Trillium ovatum (see 6) groups of 
four cbromomeres linked together 
by fine (?) fibrils. The observation of such a differentia¬ 
tion in mitosis shows the identity of the somatic 
chromonemata with those of meiosis. 

The present observations are a confirmation of the 
hypothesis put forward by Heitz* on the constitution 
of the chromosome, but, of course, only with regard 
to the number of the chromonemata. It is now 
demonstrated that the chromonema is split longitud¬ 
inally, as suggested before by several authors 
(cf, Geitlar 7 and Straub 8 ). The facts referred to also 
show that the longitudinal splitting of the chromonema 
is already present at metaphase. 

FlXvio Resende. 

Institut ffir allgemeine Botanik, 

Hamburg, 36, June 24. 

* jktf&Ktov a and La Oour, L., Ann. Bot.> N.S, »(1088). 

(OT1), fig*. 14 and, 28. 

tt fry an fl Bt (l0?7) r fig. 26K, see arrow. 

idthaProte. 

' TEsriiu (1088). 


Giacobinid Meteors in 1939 and 1940 ? 

On October 9, 1933, when the earth passed through 
the region occupied eighty days earlier by the faint, 
short-period comet Giacobini-Zinner, the strongest 
meteor shower of the century appeared for a few 
hours. The best available orbit for the comet indicates 
that it will again pass near the earth’s orbit on 
February 23, 1940; thus in 1939 the earth will 
precede the comet to the nodal point by 136 days 
and in 1940 follow it by 229 days. It therefore 
appears probable that some recurrence of the shower, 
but of a quite unpredictable intensity, may be anti¬ 
cipated on October 9 or 10 in either or both of these 
years 1 . Observations from widely separated localities 
are of great value in the investigation of the internal 
structure of meteoric swarms, hence a request is 
made for reports from anyone detecting the shower. 
The radiant will be in the head of the constellation 
Draco, north and west of the bright star Vega. In 
1939 the moon, aged twenty-five days, will not 
interfere ,* but in 1940, aged eight days, it will 
illuminate the evening sky. 
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Continued investigation of the Giacobinid system, 
in which both meteor showers and the comet may be 
observed, should greatly increase our knowledge of 
the structure of comets and the process by which* 
they disintegrate into meteor swarms. In the study 
of the structure of meteor swarms, certain types of 
data are of especial importance and unless they are 
obtained and recorded with the more general observa¬ 
tions of a meteor shower, the studies are likely to be 
of little value. For this reason the following observing 
programme is suggested for a single observer assisted 
by a recorder. If additional observers are available, 
the several types of observation may be delegated. 

(1) Determine as closely as possible the position 
and size of the radiant area, and, if possible, fix the 
position of the radiant area when it is at several 
appreciably different zenith distances. 

(2) Have each observer record the magnitude, or 
identity, of the faintest star that he can see. If the 
transparency changes appreciably during the observa¬ 
tions, record the stellar limit frequently. 

(3) Choose some specific region of the sky, for 
example, the polar region, or the zenith, and count 
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the number of meteors seen during intervals of five 
minutes. 

(4) At least once each hour count, over intervals 
of not less than five minutes, the number of meteors 
of each magnitude. A continuous record of the 
magnitudes of all meteors seen, from which any time- 
variations of the magnitude distribution may be 
found, would be extremely valuable. 

(5) If low-power binoculars or a comet-seeker are 
available, determine and record the number of 
meteors of various magnitudes seen through such 
optical mstruments. 

(6) Utilize whatever photographic equipment is 
available for securing both trails and spectra of the 
meteors. For detailed suggestions see papers by 
Dr. P. M. Millman 2 . 

(7) When reporting the observations, give all the 
data that are obtained and descriptions of the field 


of view, time system, telescopes, etc., employed. At 
a later date superfluous information may be dis¬ 
regarded, but omitted data cannot be recreated. 

For convenience in identifying the radiant, its 
approximate position is indicated by M in the accom¬ 
panying chart. The location and visual magnitudes 
of a few easily identified, faint stars are also indicated 
(crosses) to aid in fixing the limit of visibility and 
in determining the magnitudes of faint meteors. 

Fletcher Watson. 

Harvard Observatory, 

Cambridge, Massachusetts. 

July 21. 

1 Pop. Astro , 47, 30S (1930). 

5 Pop. Astro., 41, 298 (1933): J. Jtfro. Soc. Can , 31, 293 (1937), 
“Amateur Telescope Malang, Advanced”, p. 344 (New York 
Scientific American Pre^s, 1937). 


Points from Foregoing Letters 


J. F. Allen and J. Reekie state that the force 
associated with heat flow in He II has been found 
to possess two components. When heat flows in a 
tube containing He H, the liquid which is close to 
the surface of the capillary is forced to flow in the 
direction opposite to that of the flow of heat. This 
is the so-called fountain effect. In the centre of the 
capillary, however, liquid is forced by the flow of 
heat to move in the same direction as the heat flow. 
There is evidence that the fountain effect, that is the 
surface component, becomes saturated when the heat 
current is sufficiently high. 

According to C. Moller and L. Rosenfeld, recent 
developments of the vector meson theory lead to 
the view that the meson field is neutral. They state 
that the quadruple moment of the deuteron, and indeed 
the consistency of the whole meson theory of nuclear 
forces, is much clarified by introducing pseudoscalar 
meson fields as well as the vector fields. 

G. W. Brindley and G. H. Atkinson point out that 
the characteristic temperature of copper obtained 
from X-ray measurements at low temperatures 
agrees with the specific heat value, in contradiction 
to the previously reported result of Owen and 
Williams obtained from X-ray measurements at high 

^temperatures. 

E. A. Owen and R. Wilson Williams find that the 
characteristic temperature of gold deduced from 
X-ray measurements agrees with the value obtained 
by other methods. They suggest that the results 
which they previously recorded for copper at high 
temperatures need further investigation under more 
rigorous conditions. 

H. Benioff and B. Gutenberg describe results 
obtained with electromagnetic microbarographs de¬ 
signed by the former. They respond to the range of 
frequencies 5 cycles per sec. and to 2 cycles per 
minute, and are capable of recording the natural 
movements of the atmosphere. Wave movements, 
produced by earthquakes, surf or artificial sources, 
and also air currents can be detected. 

The lethal effects of neutrons and y-rays on broad 
bean roots are compared by L. H. Gray, J. Read 


and J. C. Mottram. Using earlier results, it was 
found that the biological effect produced by a given 
amount of absorbed y-ray energy was produced by 
about one tenth of this amount of absorbed neutron 
energy. 

A. R. Martin and R. X. Hermann find that when a 
quantity of copper salt equivalent to the sodium 
oleate present is added to an emulsion of benzene in 
water, the solid obtained on evaporating the benzene 
thrown out is different from the product of the inter¬ 
action of sodium oleate and copper salts in aqueous 
solution. They make suggestions about the nature 
of the double layer round the oil droplets in emulsions. 

B. Mendel, D. Mundell and F. Strelitz find that 
calcium and magnesium ions activate and potassium 
ions inhibit cholinesterase. These effects are brought 
about by physiological concentrations of the electro¬ 
lytes and become more pronounced the lower the 
concentration of acetylcholine. 

B. d’Oliveira describes some experiments in which 
it is shown that the leaves of cereal seedlings experi¬ 
mentally inoculated with some rusts (Puccinia) 
present an increase of the total amount of nitrogen. 
The question is put whether rusts are able to fix 
nitrogen directly from the air, 

W. Garst&ng criticizes the nomenclature of British 
Xudibranchiate Mollusca which was adopted in the 
last edition (1931) of the “Plymouth Marine Fauna” 
of the Marine Biological Association from Iredale 
and O’Donoghue’s Synonymic List of 1923, He 
gives examples of the unreliability of this list, and 
advises a return to the nomenclature of Eliot’s 
Revision of Alder and Hancock’s Monograph (Ray 
Society, 1910). 

F. Resende submits photomicrographs which he 
claims support the view that the chromonema is 
split longitudinally at metaphase. 

The possibilities that meteor showers, associated 
with comet Giacobini-Zinner, will appear on October 
9-10, 1939 and 1940 are discussed by F. Watson, 
and the most valuable types of observations are 
detailed. 
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RESEARCH ITEMS 


Early Copper 

Experiments in smelting copper from ores have 
been carried out by H. H. Coghlan with the view 
of throwing light on the supposed accidental dis¬ 
covery of copper smelting by primitive man (Man, 
July 1939). Primitive conditions were simulated so 
far as possible, to show whether copper could be 
produced in a ‘hole in the ground 1 or camp fire. 
The green carbonate malachite was selected as the most 
probable material from which the earliest smelted 
copper was produced. A cone of charcoal was built 
up in a hole in the ground about three feet in diameter, 
and surrounded by a ring of stones. The ore was well 
embedded in the centre of the cone. A bright red 
heat was obtained, which could not have been 
increased without a forced draught. The fire was 
kept at full heat for some hours, and then allowed 
to die down slowly. The malachite had only been 
reduced to black oxide of copper, and no metallic 
copper was produced. Failure is attributed to excess 
of air, and later experiments proved that low tem¬ 
perature was not the cause of failure. The theory of 
accidental discovery precludes the use of bellows to 
produce a forced draught, as this is a method which 
belongs to a sophisticated copper-smelting technique. 
An alternative theory is put forward that accidental 
discovery may have resulted from the employment 
of a pottery kiln, especially in view of the fact that 
the use of pottery preceded the discovery of copper. 
A test was made in a simple kiln, such as that which 
had been in use at Erosd in the Alt Valley, where 
the baking chamber was simply a dome of brick or 
burnt clay. The kiln following this model was 
covered with charcoal, and the fire kept at a good 
red heat for some hours. Metallic copper was pro¬ 
duced, at first as sponge copper, and afterwards with 
a closer packing, as a compact and close-grained 
bead. The malachite may have been introduced into 
the primitive pottery kiln by accident or in the form 
of a paint or slip, or made up as a glaze. 

Tree Ritual in Southern Rhodesia 

A number of examples of tree ritual among the 
Bantu tribes of Southern Rhodesia have been col¬ 
lected by F. Posselt (Man, August, 1939). In the 
Marandellas District, Central Mashonaland, a tree on 
a ridge, a prominent landmark, was known to the 
natives as “the tree without a name' 1 , so-called 
because it was the only one of its kind. Before 
British occupation in 1890, religious rites were per¬ 
formed around it, particularly by the Barozwi. The 
assembly danced around it and made offerings of 
black cloth and beads. The tree was believed to be 
the abode of a great tribed spirit; and the rites were 
intended to propitiate, and ensure the prosperity of 
the cd mmnmt y, as well as a bountiful season. The 
sacred grove of the trnti michena, “the white trees”, 
was the scene of a ritual murder of human sacrifice 
in 1923. This grove, in the Darwin District, Northern 
Mashonaland, is the centre of the Karuwa cult of the 
whose wife was obliged to live within 
' ’fcfc $®nloearO to which no male, except the officiating 
Oontaet with any male defiled 
was regarded m a rape, with the 
ifefci the 1 angered spirit visited the land with 


a prolonged drought, refusing to be reconciled until 
the offending male had been immolated. The chief’s 
son in the instance mentioned was burnt to break 
the drought which had followed his trespass. Among 
the Vazezuru and the Kalanga, offerings of beer and 
porridge are made to the ancestors under a large tree. 
Among the Amandebele and others, the use of any 
timber or fuel of the citamuzi , the “tree of discord”, 
is forbidden. It is used at funerals as a symbol of 
farewell greeting. 

Mollusca of the John Murray Expedition 

Two recent monographs deal with the Opistho- 
branchs and Pteropods (“A Systematic and Anatom¬ 
ical Account of the Opisthobranchia 11 by N. B. Eales, 
British Museum (Natural History). The John Murray 
Expedition 1933-34 Scientific Reports, 5, No. 4. 
Pteropoda by H. G. Stubbings, 5, No. 2 ; 1938). 
Dr. Eales’s work on the Opisthobranchs is most 
excellent and is a valuable addition to our knowledge 
of the group, although the specimens available are 
somewhat scrappy and possibly not altogether 
representative of the region. She has studied specially 
the nervous and reproductive systems with the ali¬ 
mentary system in less detail. This will go far in 
elucidating the relationships of the various genera, 
especially so because they are illustrated with very 
carefully drawn figures. Notes on the feeding of two 
species, Hydatina (Aplustru?n) velum and Hexa - 
branchna sanguineus , are interesting. In the Hydatina 
the alimentary canal is remarkably long and the thin- 
walled crop fills the greater part of the body cavity. 
In the crop was found a cirratulid worm, 80 mm. 
long and 4 mm. wide, more than four times as long 
as the Hydatina itself. Bergh noted a similar worm 
in this species which must select its food. In Hexa - 
branchus sanguineus the crop was Ml of Foraminifora, 
worm tubes and pieces of gastropods and echinoderms 
which fully account for the very much worn radula. 
A comparison of the chief types represented provides 
a series exhibiting progressive concentration of the 
nervous system, the least specialized being Bulla 
ampulla , the most specialized Hexabranchus 
sanguin&us. The collection of Pteropods is small. 
All are known forms and none occur in large numbers. 
Mr. Stubbings has attempted to show the vertical 
distribution of certain species and his notes are 
interesting and suggestive. 

Hawaiian Bivalves 

The recent work by William Healy Dali, Paul 
Bartseh and Harald Alfred Rehder entitled “A Manual 
of the Recent and Fossil Marine Pelecypod Mollusks 
of the Hawaiian Islands” (Bull, Bernice P . Bishop 
Museum , 153 ; 1938) is a comprehensive account of 
Hawaiian Pelecypoda, including a very large number 
of species. It is purely conchological, dealing only 
with the shells and not the animals, but will be 
indispensable as a work of reference. The main part 
is based on the valuable collection of Mr. D. Thaanum 
presented to the United States National Museum, 
but added to this are specimens from collections, 
chiefly from deeper waters, made by the U.S, Bureau 
of Fisheries steamer Albatross in Hawaiian waters, 
and. sma ller collections made by individual workers. 
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Paul Bartsch, in his introduction, is inclined to 
attribute the Pelecypod fauna of the Hawaiian 
Islands mainly to drift. The fauna is composed, with 
few exceptions, “of just such species and such only, 
as might use this type of transportation’ ’. The work 
is illustrated by fifty-eight good photographic plates. 

Powdery Mildew of the Rose 

The fungus Sphcerotheca pannosa var. rosce causes 
the powdery mildew disease of roses, and is the most 
serious parasite of this national flower. Control of 
the malady, however, has often been difficult, owing 
to lack of exact knowledge of the factors which affect 
the development and distribution of the disease. 
Karla Longr6e has recently investigated this question 
(Cornell TJniv. Agr. Exp. Sta. Memoir 223, Ithaca, 
NVY., U.S.A., April 1939). The effect of external 
conditions upon the propagation of the fungus 
appears sufficiently limited to account for the sporadic 
nature of the malady. Optimum temperatures for 
spore germination, for example, fall rapidly from 
27*5° to 21° C. during the first few days after libera¬ 
tion. Sporulation only takes place between 9° and 
27*5° C., and spores quickly lose their viability. 
Relative humidity of the atmosphere, however, pro¬ 
vides an even greater obstacle to spore germination, 
which was only good between the narrow limits of 
97 and 99 per cent humidity. Young rose leaves, 
however, appear to have a layer of air with such a 
high relative humidity, close to the surface, par¬ 
ticularly on the underside, and so are prone to 
attack by the fungus. Many other details of the effect 
of climatic environment upon the fungus are given 
in the paper, which should provide a valuable basis 
for the more efficient control of the malady. 

The Daruma Volcano, Japan 

Hisashx Ktjno has recently made a study of this 
volcano {Bull. Earthq. Res . Inst., Tokyo , 16 (4), 
763-771 ; 1938) and finds that it may best be classed 
as a shield volcano of the Hawaiian type similar to 
the Prospect Peak and Mount Harkness volcanoes 
of the Lassen Volcanic National Park as have been 
described by Howel Williams. It has a breached 
central crater and a gently sloping flank, having 
been built up chiefly by repeated gentle outpourings 
of lavas with scarcely any violent explosive eruption. 
Each lava was accompanied by large blocks formed 
by the breaking down of the already consolidated 
scoriaceous crusts. The composition of these lavas 
*did not change much from one effusion to another, 
being mostly hypersthene-augite-andesite, becoming 
only slightly richer in olivine towards the later stage 
of activity. Augite-olivine-basaltic andesite and 
olivine-basalt were also erupted occasionally during 
the later stage. A comparison of the extent to which 
the volcano has been dissected, with that of the 
other north Izu volcanoes, suggests that it is of older 
Pleistocene age or slightly older, though no decisive 
conclusion can be drawn. 

The Atomic Weight of Hydrogen 

Oh the basis of a protium-deuterium (H/D) ratio 
in normal water of 6000, the International Com¬ 
mittee on Atomic Weights in 1938 changed the 
accepted atomic weight of hydrogen from 1*0078 to 
1*0081. No reference to the source of this ratio was 
given and the higher ratios 6900 and 6600 found by 
Gabbard and Dole and by Hall and Jones respectively, 
were not mentioned- J- A. Swartout and M. Dole 


{J. Amer. Chew, fioc., 61, 2025 ; 1939) have confirmed 
the ratio 6900 by a new exchange reaction H a T HOD^t 
HD+HOH and also reinvestigated the density of 
water made from atmospheric oxygen as compared 
with normal water, as the published data vary from 
6*0 to 8*6 parts per million excess density as com¬ 
pared with normal water. Lake Michigan water was 
used and water made from the oxygen of this water 
and pure protium had a density 15*5 p.p.m. smaller 
than normal Lake Michigan water, giving a ratio 
H/D =s 6670. Water containing normal Atlantic 
Ocean oxygen and pure protium was 15*7 p.p.m. 
lighter than normal Atlantic Ocean water, giving a 
ratio H/D = 6900. Deuterium-free hydrogen was 
burned with atmospheric oxygen and the density 
of the water produced compared with that of water 
containing normal Lake Michigan oxygen and pure 
protium, and the atmospheric oxygen water was 
6*6 p.p.m. heavier, which corresponds with a greater 
atomic weight of oxygen in air of 0*000119 = 0*00002 
atomic weight units. The chemical atomic weight 
of hydrogen calculated from the new H D ratio is 
found to be 1*0080 instead of the value of 1*0081 
recently adopted by the International Committee. 

Fluctuation Voltages 

It has been known for a long time that there is a 
spontaneous oscillating potential difference between 
the ends of an isolated resistance. This is generally 
attributed to thermal agitation of the free electrons. 
It is known to have an effective value which is pro¬ 
portional to the resistance and to its absolute tem¬ 
perature. In a paper by F. C. Williams ( J. Inst. Elec . 
Eng., Aug.), various methods are given of representing 
the voltage, current, etc., of the thermal fluctuations 
both in simple and in complex networks. Ihe oscil¬ 
lations are augmented if the resistance, whether an 
open or a closed circuit, carries a current which has 
passed through a thermionic valve. The two com¬ 
ponents of oscillation are called thermal and therm¬ 
ionic fluctuation voltages respectively. All electrical 
communications suffer from them, as they always 
form an inevitable background which ruins intellig¬ 
ibility when the strength of the signal is leas than 
some definite amount, which is independent of sub¬ 
sequent amplification and magnifies both alike. It 
is important to be able to predict the fluctuation 
voltage inherent in any assembly of circuits and 
thermionic valves. Although there has been con¬ 
siderable research in this direction the exact mechan¬ 
ism of these effects has not yet been discovered, and 
it is very laborious to estimate their probable magni¬ 
tude in complex circuits. The author recently 
described a method of representing the phenomena 
which enables the fluctuation generated in any 
specified network to be computed by the ordinary 
processes of circuit analysis, by ignoring the physical 
mechanism which produces the effects. The author 
states that extensive experiments have completely 
vindicated this method of representation. In this 
representation the distribution of potential developed 
along the length of a resistance is simulated, for 
simplicity, by a concentrated generator producing 
a specified e.mjt. and supposed inseparable from the 
resistance ; an analogous representation is adopted 
for thermionic fluctuations. This method, which is 
useful in technological applications, is called Voltage 
representation*. An alternative method, which is 
termed ‘current representation’, is sometimes more 
convenient. Both methods are described in this 
paper. 
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HEALTH AND SAFETY IN INDUSTRY 


T TTF* animal report of the Chief Inspector of 
Factories for 1938 gives an encouraging picture 
of the way in which health and safety in industry in 
Great Britain are being improved. Although the report 
deals only with the first six months during which 
the Factory Act of 1937 was in force, it indicates 
that great progress has been made in applying the 
new code and raising the standard of all factories 
and workshops to the level of the best. Indeed, a 
striking feature of the coming into operation of the 
Act, the report points out, has been the co-operation 
of employers, whose inquiries have been directed to 
the best manner of doing this or that, rather than to 
the necessity of doing it. Accordingly, the factory 
inspector is now regarded more as an expert advisBr 
on problems of health and safety and less as an 
official with punitive powers. 

In regard to safety, the new Act marked an 
extension of safety regulations to diminish accidents. 
The report shows that in 1938 the number of report- 
able accidents was 7 per cent less than in 1937, while 
fatal accidents were reduced by 6 per cent. While, 
however, these figures remain at the high level of 
180, 103 and 944 respectively, there is still plenty 
of room for improvement in this respect, and the 
fall in accidents must be attributed to some extent 
to the reduction of the number of people in employ¬ 
ment in consequence of the trade depression. In 
this connexion, the chief inspector pointed out that 
the decrease was especially marked among the fatal 
accidents on factory premises, and considered that 
the new safety requirements are already beginning 
to take effect. It should, of course, be remembered 
that the relative value of the accident figures for 
1938 is affected by the wider requirements in the 
new Act for reporting accidents. 

An important factor in the prevention of accidents 
is the work of the Safety Committees and safety 
-officers throughout the country, particularly in the 
larger factories. In such work, scientific workers 
have an important part to play. Success in this 
matter depends largely on their technical knowledge 
and interest, and their skill in enlisting the co¬ 
operation of fellow-workers who may not possess 
such. expert knowledge. Moreover, significantly 
•enough, the report points out, special difficulty is 
often experienced in small factories, for example, in 
the elimination of fire risk through effective protec¬ 
tion of circuits from persistent earth leakage, because 
neither' the instruments required nor the ability to 
nee them are available. 

If, therefore, the report contains welcome evidence 
the management side is increasingly alive to 
fte 'reeponetbfiitiee in this matter, it once more 
taddss^s tbh f^-sightedneea of the policy of such 
sesoclataons as the British Association 
eC Cjfo ygnfet e ha attempting to secure that certain 
are earned out under the direct 
ftsMa feeS &p ?ap&d$ l qualified persons. This is 
development of new processes, 
' ■ a safeguard, tends to increase 
lit Mjiond defence requirements 
WfW# W poipt of view of safety, no less 
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than health, the reduction of hours of work is a wise 
and beneficial measure. 

Once again an important section of the report is 
concerned with accidents to young workers. A most 
serious problem in factories to-day is indeed to 
protect young workers from the alarming proportion 
of accidents occurring in the age group 14—18, 
which are often due to carelessless, ignorance or lack 
of discipline. The education authorities are now 
endeavouring to prepare boys and girls for the risks 
of their future employment by giving such training 
as they can to the young people while they are still 
attending colleges or schools. Progress m tins matter 
obviously depends on close co-operation with em¬ 
ployers themselves. The report points out that the 
firms which are most successful in reducing accidents 
to young workers are those which regard their 
employees both from the personal point of view and 
that of their future value as skilled workers. More¬ 
over, if the number of accidents is to be reduced as 
far as possible, the training and supervision of the 
young entrants into industry must be extended 
beyond their instruction with regard to the use of 
machinery, for most of the injuries due to accidents 
come from other causes. 

At the present time there is a further factor m the 
shortage of young workers, which may tend to 
increase this already alarming incidence of accidents 
among young workers. Due to this shortage there 
may be greater danger that boys and girls may be 
placed in positions for which they are not most 
suitable. If it is a counsel of perfection at the present 
time to select boys and girls who are the most 
suitable mentally and physically for the work which 
has to be done, at least greater care could be taken 
to prevent those specially prone to accidents from 
being placed in the more hazardous posts. More¬ 
over, the fact that accidents tend to occur to par¬ 
ticular boys and girls whom the management con¬ 
sider to be among the smartest and most intelligent 
in the works is a further demonstration of the need 
of close guidance and supervision if only to maintain 
discipline, to remedy lack of experience, for example - , 
as to the type of clothing worn, and prevent dan¬ 
gerous experiments on *the part of young workers 
due to their inquisitiveness and eagerness to try out 
ideas of their own. 

While, therefore, the evidence presented in this 
report showB that the great developments in organized 
attempts to reduce accidents in recent years are 
gradually achieving their object, there can be no 
reasonable room for doubt that great efforts still 
continue to be required in this field, and notably in 
attention to the young workers. The field of research 
open to the Industrial Health Research Board 
remains a wide one, and it is significant that special 
attention is directed to this matter in the progr amm e 
recently formulated by the Scientific Advisory Com¬ 
mittee of the Trades Union Congress. At its first 
meeting this committee agreed that the subjects 
upon which the committee might be consulted in 
regard to their effect on labour and social con dit ions 
should include the position of research in relation to 
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industrial and occupational diseases with a view to 
prevention rather than cure, and also researches into 
industrial fatigue and nerve strain, including systems 
of labour measurement in relation to shorter working 
hours, holidays and minimum periods for rest and 
recreation. Two sub-committees have been formed 
to give their attention to these subjects and a third 
sub-committee to deal with the effects of new 
industries, new materials, new uses of new processes, 


upon the distribution, displacement and character of 
labour with particular reference to plastics, textiles 
and non-textile products. 

In view of the increasing responsibilities which 
scientific workers must assume for control and 
management in industry, the report of the Chief 
Inspector of Factories is a timely reminder to them 
of their opportunities and responsibilities in this 
important field. 


FISHERY RESEARCH IN SCOTLAND 


T HE passing of the Fishery Board for Scotland, 
under the Reorganisation of Offices (Scotland) 
Act, means the removal of a landmark from the field 
of fishery research. As the Development Com¬ 
missioners observe in their latest annual report, the 
Board Iwas the first department of Government in 
the United Kingdom to possess a permanent scientific 
organization, and its scientific staff was responsible 
for many of the earlier classical discoveries in marine 
research, while in more recent years it has made 
important contributions to the development of fishery 
science. 

Since its inception, the Board has had its head¬ 
quarters in Edinburgh, one of the homes of the modem 
science of oceanography. From Edinburgh, Edward 
Forbes conducted much of his pioneer work of 
shallow-water dredging and Dr. Bruce his polar 
researches, and the city is for ever to be associated 
with the famous Challenger expedition and the names 
of those deep-sea explorers, Sir Wyville Thomson and 
Sir John Murray. The last-named was scientific 
member of the Fishery Board and the chief British 
delegate at the International Congress held at Stock¬ 
holm in 1899—a congress which led to the formation 
of the International Council for the Exploration of 
the Sea. 

It would probably amaze some of these pioneer 
fishery investigators to see how far governmental 
interest in research, land and m arine, has progressed 
since their time. There are many to-day who, like 
Forbes, would prefer to see scientific research con¬ 
ducted without the trammels of officialdom; but 
♦finance is a hard taskmaster and has a way of assum¬ 
ing the direction and control of policy. Certainly, 
without Government funds the conduct of marine 
research would, in view of the costly equipment and 
staff required, be a difficult undertaking for private 
enterprise. 

It was in 1882, following a report by a Select 
Co mmi ttee of the House of Commons, which was 
impressed by the progress of fishery research in the 
United States, that the Fishery Board for Scotland 
was empowered to carry on scientific researches. Hie 
funds provided were on a modest scale, but the 
Board was enabled in 1886 to acquire a small steam 
research vessel, the Garland , which was employed 
mainly in investigating the effects of trawling on the 
inshore fisheries. With the great development of 
trawling, this question had become one of much 
public and political interest, especially in Scotland, 
where the inshore fisheries are of considerable impor¬ 
tance, The investigations are described in Prof. W. C. 
Molntosh’s “Resources of the Sea”, in which the 


author did not support the Board in the policy of 
restriction of trawling on which it decided. 

In 1896 the Board was reconstituted, and “a person 
of skill in the branches of science concerned with the 
habits and food of fishes” was thenceforward included 
as one of its members. The role was filled in turn by 
such distinguished men of science as Prof. Cossar 
Ewart, Prof. W. C. McIntosh end Sir John Murray, 
and since 1898 the scientific member of the Board 
has been Sir D’Aroy W. Thompson, who has taken 
so long and honourable a part not only in fishery 
science but also in many other fields of culture and 
education. 

The establishment in 1902 of the International 
Council for the Exploration of the Sea gave a great 
fillip to marine research, and the share of the pro¬ 
gramme of international research assigned to Great 
Britain was entrusted, so far as the northern half of 
the North Sea was concerned, to the Fishery Board 
for Scotland acting as agent for the Treasury. The 
work in the southern half of the North Sea was 
undertaken originally by the Marine Biological 
Association and afterwards, in 1910, by the Board 
(now Ministry) of Agriculture and Fisheries. 

A new research vessel, the Goldseeher, was provided 
for the Fishery Board in 1902, and she was replaced 
in 1920, by means of a grant from the Development 
Fund, by the research vessel Explorer, which is still 
in commission. 

Laboratories were set up at Dunbar, Granton and 
Tarbert (Loch Fyne) and finally at Aberdeen, where 
the Board’s scientific staff is now stationed. The 
Board has been fortunate in securing the services of a 
succession of scientific superintendents of outstanding 
ability, of whom Fulton and Bowman may he specially 
mentioned. Apart from his varied contributions to 
fishery science, Fulton found time to write the 
“Sovereignty of the Sea”, a valuable historical survey 
of questions of maritime jurisdiction, while Bowman 
laid the foundation for the forecasts which have now 
become possible of the stocks of haddock in the sea. 

The statistical records of the Board are of the 
greatest value. Sir D’Arcy Thompson is personally 
responsible for a series of statistical reports on the 
fisheries of the North Sea, which are indispensable 
to any proper study and appreciation of fishery 
problems. 

In conclusion, it is fitting to mention the contribu¬ 
tions made by the Board to salmon and freshwater 
fishery research. The names of Archer, Young, 
Caidexwood and Menzies, in turn inspectors of salmon 
fisheries, stand high as authorities in this branch of 
science. H. J. C. 
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SCIENCE NEWS A CENTURY AGO 

Propagation of Heat in Liquids 

On September 14, 1839, the Athenc&um said : “The 
experiment of M. Despretz concerning the propaga¬ 
tion of heat in liquids has been attended with the 
most satisfactory results. From these it appears that 
a liquid column being heated at the upper part, the 
heat is propagated according to the same laws as 
those belonging to solid bodies ; that the temperature 
decreases from the axis to the surface, and from the 
surface to the wall of the side. The depth to which 
solar heat penetrates in a given time may be easily 
calculated by these data in large lakes and isolated 
seas’’. The French physicist C4sar Mansufrfce Despretz, 
well-known for his studies of heat, was bom in 1792 
and died on March 15, 1863. 

Scientific Gossip 


APPOINTMENTS VACANT 

Applications aro Invited for the following appointments on or 
before the dates mentioned * 

Agricultural Chemist at the School of Agriculture, Houghall, 
Durham—The Director of Agriculture, 23 Old Elvet, Durliam 
(September 14). 

TE40HBR or Mining Subjects in the Whitwood Mining and Tech¬ 
nical Institute—The Secretary to the Managers, Education Offices, 
Castleford, Yorks (September 15). 

Research Assistant in Physics —Tho Registrar, University, 
Leeds 2 (September 20). 

Professor of Chemistry —The Registrar, Indian Institute of 
Science, Bangalore, India (October 31). 

Professor of Biochemistry—'T he Registrar, Indian Institute of 
Science, Bangalore, India—(October 31). 

Assistant for the Department of the Advisory Economist—Tho 
Secretary and Bursar, Seale-Hayne Agricultural College, Newton 
Abbot, Devon. 


REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly Books Supplement) 


On the same page in the Athenaeum as the above 
note appeared, was a column of ‘Weekly Gossip’ in 
which it was said: “The prevailing quiet at home 
has induced us to hunt over the foreign papers and 
journals, in the hope that something might be 
thence gleaned, hut all seem subject to the same 
summer influences. It may be well, however, to 
remind our scientific friends that . . . the Italian 
savants are to assemble at Pisa in October ; that the 
French Geologists meet in the same month ; and that 
the German Naturalists meet this year at Pyrmont. 
An account appears in the Nordzsche Blatter of an 
immense landslip at Federowka, a village situated on 
the Volga . . . The motion of the ground continued 
with more or less violence, for nearly three days, 
and seventy houses were either wholly or partially 
destroyed. . . . On one side of the village rise high 
hills, the upper strata of which are of limestone, but 
the lower of various kinds of clay, while on the 
opposite side it is washed by the Volga, which is 
here hemmed into a narrow bed; and the waters 
thus confined are supposed to have forced a passage 
between the stony and alluvial beds. 

Proposed Society for Practical Mechanics and Chemistry 

The Mechanic and Chemist of September 14, 1839, 
published a note from “Tyro Chemicus” saying: 
“The increasing desire which the middle classes 
evince for information in every department of science, 
particularly those branches in which mechanics and 
chemistry form a part, shows the immediate necessity 
of all students in the above branches of science com¬ 
bining together and forming themselves into a society 
in which practical mechanics and chemistry are 
exclusively studied, and affording them benefits 
which the Mechanics’ Institution and other similar 
institutions have denied them; for although they 
may be called mechanics’ institutions, etc., yet no 
person will attempt to deny that practical mechanics 
is in most of them totally excluded. . . The same 
remark applied to practical chemistry, and the 
FJdifcor of the Mechanic and Chemist in recommending 
the proposal said: “Another important advantage 
'drived from a society of this description is the 
insfcrqctiop, resulting from the intercourse 
of tha mmbem* Many difficulties may arise to a 
mho which would sooner and more satis- 
wfcp&pF be r disposed of by a jury Of workmen, than 
ite erudition of the poyal Society”. 
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Sir John Cass Technical Institute. Calendar, Session 1939-1 (HO. 
Pp. 146. (London: Sir John Cass Technical Institute.) [228 

The Absolute Colorimetric Analysis of Metals by the use of the 
Pulftich Photometer: Directions for Absolute Colorimetrio Analyses 
of Iron, Steel and Light Alloys. Pp. 103. (London : Carl ZelBh, 
Ltd.) [228 

Philosophical Transactions of the Royal Society of London. Scries 
A : Mathematical and Physical Sciences. Yol. 23S, No. 789 : The 
Specific Heat of Gases at High Temperatures. By R. W. Penning and 
A. 0. Whiffln. Pp. 149-228+1 plate. 9e. Vol. 238, No. 790: Self- 
Consistent Field, including Exchange and Superposition of Configura¬ 
tions. with some Results for Oxygen. Bv D. R. Hartreo, NV. Harter o 
and Bertha Swlrles. Pp. 229-248. 2s. 6d. Series B : Biological Sciences. 
Yol. 230, No. 565 : Reproduction in the Spotted Hyena, Grocuta crontta 
(Erxleben). By L. Harrison Matthews. Pp. 78+14 plates. 24«. Vol. 
230, No. 660 : The Protobranohiate Mollusca, a Functional Inter¬ 
pretation of their Structure and Evolution. By Dr. 0. M. Yonge. 
Pp. 79-147+plate 15. 12*. .Vol. 230, No. 587 : Tho Distribution of 
Anthocyanins in Flowers, Fruits and Leaves. By William John Cooper 
Lawrence, James Robert Price, Mrs. Gertrude Maud Robinson and 
Robert Robinson. Pp. 149-178. Vol. 230, No. 568: Evidence on 
Spiral Structure and Chromosome Pairing In Otmunda reyalis L. By 
Dr. Irene Manton. Pp. 179-215+plates 16-19. 11*. (London: Cam¬ 
bridge University Press.) [22S 

Air Ministry. Production of Civil Aeroplanes : Report of a Com¬ 
mittee appointed by the Secretary of State for Air. (Cmd, 6038.> 
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THE FUTURE OF CIVILIZATION 


A I V HE supreme need for concentrating national 
-*■ effort upon the successful prosecution of the 
war, and securing the overthrow of the forces which 
threaten good faith and understanding among the 
nations, should not be allowed to blind us to the 
necessity of preparing the foundations upon which 
a just and enduring peace can be based. It is, 
indeed, to defend the moral and spiritual realities 
upon which civilization itself depends that we have 
been driven to enter this conflict. To keep those 
moral issues clearly defined is essential if we are 
to sustain the sacrifices and effort which the task 
to which we have addressed ourselves will demand. 
We should not forget that it is possible to win a 
war and lose the peace. 

There is, indeed, no reason for those who recog¬ 
nize that the future of civilization depends upon 
effective co-operation between governments and 
nations either to be dismayed even at the present 
moment or to relax their efforts to achieve co¬ 
operation. They must, indeed, seek rather to be 
.ready to seize the opportunity for constructive 
statesmanship, when it has been won from the 
aggressor and respect for the rights of others 
re-established. Apart from the moral issues upon 
which the conflict has been joined there is, indeed, 
welcome evidence to be found of the success of 
efforts in this direction in certain fields. 

Among such evidence may be cited the encourag¬ 
ing report of the special committee which was 
recently appointed by the Council of the League 
of Nations to consider how best international 
co-operation could be developed in economic and 
social affairs. The pre-occupation of public interest 
with the League’s efforts to abolish war, and 
disappointment over its failure to create an 
effective system of collective security, have led to 


failure to appreciate its success in other directions. 
Even those who are aware that most of the 
League’s activity has been concerned with social 
and economic problems have little idea of the 
varied character of this activity, and how beneficial 
have been its results. 

The report of this special committee should 
redress the balance. The progress of civilization 
is dependent to a growing extent on economic and 
human values, and in such diverse problems as 
the prevention of unemployment or of wide 
fluctuations in economic activity, the provision of 
better housing, or the suppression and cure of 
disease, purely national action cannot find a 
complete solution. The mechanism of international 
co-operation which has been built up by the 
League is rendering invaluable service to the world 
as a whole in meeting these needs. Moreover, the 
way in which the world is becoming closer knit, in 
spite of political severance, and the growing simi¬ 
larity of the form of economic structure in different 
countries and of the difficulties for which they 
must find solutions, are powerful factors even at 
the present time in stimulating the expansion and 
development of the League’s work in such fields, 
and in the scientific approach to such questions as 
nutrition, housing and health on an international 
scale. 

International discussion offers a further advan¬ 
tage in affording a safeguard against the effect 
on governments of sectional influences at the 
expense of the general welfare. The growing 
material and intellectual demands which men 
make on life, the consciousness that a better use 
of the scientific and productive resources of the 
world could improve their, living conditions out 
of all knowledge, the impatience for some real 
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and concerted effort to raise the standard of living 
near to what it might become, are yet further 
factors reinforcing the tendency towards inter¬ 
national co-operation. Indeed, it may well be 
expected that the very sacrifices and renunciation 
which citizens in Great Britain have so willingly 
made of the advantages which modern science had 
placed in their hands, whether in the domain of 
communications and transport, lighting, entertain¬ 
ments, which within a couple of decades or so we 
had come to take for granted, will stimulate a 
further and more determined effort after the war 
both to extend such advantages and by inter¬ 
national co-operation to make them secure from 
interruption again. 

The picture which this report gives of the variety 
and success of the League's work in the checking 
of epidemics, the control of disease, the sup¬ 
pression of the traffic in opium and other narcotics, 
and in women and children, or the regulation of 
international communications or the pooling of 
experience and investigations in such problems as 
nutrition or the causes of economic depressions, is 
not altogether unfamiliar to many scientific 
workers. The present report, however, gives a 
concise summary of the real advantages of the 
League’s organiz at ion and the way in which it is 
able to make a uniquely economic contribution. 
Its resources enable it to collect and sift evidence 
drawn from all over the world, to obtain the 
services of the best experts and arrange meetings 
between them, and to provide the essential links 
between experts and those responsible for policy, 
as well as opportunities for statesmen to meet 
and discuss their policy, and machinery for the 
conclusion of international agreements. As Mr. 
Cordell Hull recently wrote to the Secretajy- 
General: “The League of Nations has been 
responsible for the development of mutual exchange 
and discussion of ideas and methods to a greater 
extent and in more fields of humanitarian and 
scientific endeavour than any other organization 
in history*” 

CfonMderations such as these have led the 
Special (kxmrmttee, of which the Right Hon. S. M. 
Bruoe was chairman, to its proposals for extending 
tjie work of the League in this, field and increas- 
M It recommends that a Central 

for Social and Economic Questions 
*** cre ® ted supervise the work and 
sfftnrte of the many different 
committee would 


direct and supervise the work of the League 
co mmi ttees dealing with social and economic 
questions, and appoint the members of the standing 
technical committees so far as possible. It is 
further proposed that, to give States which are 
not members of the League the opportunity of the 
fullest co-operation in the work itself as well as 
in its direction, non-members of the League should 
be represented on the committee on the same 
footing as the member States, and that the com¬ 
mittee should have power to co-opt non-official 
members experienced in economic and social 
affairs. 

These proposals should facilitate a clearer 
separation between the political and non-political 
work of the League, and provide a permanent 
basis for the development of the economic and 
social work of the League. Apart from this 
development, such separation may be of value in 
retaining the structure of the organization if, after 
the war, it is expedient to make a fresh start to 
secure the goodwill and co-operation of Germany 
and other nations. 

Nor is it only on the social and economic side that 
we have been reminded of the forces still working 
for international co-operation. Two papers pre¬ 
pared for presentation before the Division for the 
Social and International Relations of Science at the 
Dundee meeting of the British Association deal 
with the question of international intellectual 
co-operation. Prof. Gilbert Murray describes the 
purpose and organization of the Committee of 
Intellectual Co-operation and the various types 
of conference organized under its auspices or in 
association with other bodies, such as the Inter¬ 
national Labour Office. He refers, for example, 
to the study of science and social relations, such, 
as the effect of scientific invention on industrial 
conditions, and the proposal of the International 
Labour Office to include men of science in its 
conferences. 

Prof. Gunnar Dahlberg’s paper is mainly con¬ 
cerned with the question of translation of scientific 
papers. Organization of the facilities of transla¬ 
tion would, he considers, facilitate international 
co-operation for the smaller countries, and Prof. 
Dahlberg supports the idea of a world language 
in science. He also stresses the value of informal 
conferences on special problems between leading 
men of science from different countries. 

If the possibilities of international conference on 
any scale are remote at the moment, the move- 
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ments and tendencies in the field of intellectual 
co-operation, no less than in the economic and social 
sphere, should remind us of the hard thinking and 
preparation which are yet to be done if oppor¬ 
tunities are to he seized as they present them¬ 
selves. 

We have entered on this struggle to prevent 
further encroachments on freedom of thought and 
speech and investigation; but freedom can be 
endangered even in such a cause as that for which 
we contend. If the fruits of victory are ultimately 
to be reaped, we must bring to the struggle not 
merely the full force of our moral and material 
resources, but also constructive and imaginative 


statesmanship ready to build on whatever remains 
from the present wreckage of our hopes. Science, 
at least, has given men a vision of the world that 
might be when man’s moral and spiritual develop¬ 
ment is in keeping with his material advance. If 
that world is ever to he realized, scientific workers, 
amid the stress of the present emergency, must 
guard zealously their loyalty to truth, not less than 
their belief that science transcends national fron¬ 
tiers, and that mankind will only enter on its full 
heritage through international co-operation and 
understanding, and the mutual respect and good 
faith upon which alone such co-operation and 
understanding are possible. 


AN ENCYCLOPAEDIA OF CHEMISTRY 


Thorpe's Dictionary of Applied Chemistry 
Vol. 3. Chemical Calculations—Diffusion. By 
Prof. J. F. Thorpe and Dr. M. A. Whiteley. 
Fourth edition. Pp. xxiv-b 608. (London, New 
York and Toronto : Longmans, Green and Co., 
1939.) 63s. net. 

T HE third volume of Thorpe’s “Dictionary” 
opens with a short sermon by Dr. Johnson 
intended especially for adverse critics. To one 
who has not, perhaps, been too complimentary in 
the past, it is indeed gratifying to find that a few 
chance words have deserved so much attention, 
for the reviewer of an encyclopedic work such as 
the present, not being omniscient and having no 
collaborators, must needs confine himself to 
general aspects, although, on occasion, he may be 
permitted to indicate an error. He can but put 
forward what he believes to be the views of a 
section of readers and make suggestions which he 
"considers will improve the later volumes. 

It was mentioned that, to justify the issue of a 
new serial which might become a millstone around 
librarians’ necks, matter of exceptional character 
would have to be provided, and this condition 
appeared scarcely satisfied by the first two 
volumes. Another ground for complaint was 
that, in spite of the title and the crying need for 
an up-to-date book on industrial processes, the 
general impression of these volumes was that of 
a text-book on organio chemistry. 

It seems too much to hope that these remarks 
have borne fruit, but the fact remains that the 
third volume is something different. It is possible 
to turn over page after page without seeing an 
organic formula, and references dated 1936, 1937 
and even 1938 abound, while, when preparing a 


list of the more important contributions, it is 
necessary to write “new” with almost monotonous 
regularity. 

The volume opens with an excellent article on 
chemical calculations, a title which unfortunately 
does not indicate the scope of the contents. It 
includes triangular co-ordinates, nomograms and 
graphical methods of calculation in general, or, as 
the author puts it, “methods of saving time in 
calculating”. It should be read by all ch emis ts, 
and physicists too. Other general articles include 
“Ohemical Warfare”, beginning with the words : 
"Chemical warfare is prohibited by the Geneva 
Protocol of 1925,” but none the less doubled in 
length since the issue of the supplement and con¬ 
taining a concise account of the subject with good 
bibliography ; “Colloids”, a brief but clear survey; 
“Colorimeters”, a lucid treatise on modern instru¬ 
ments, their uses and the theory of colour measure¬ 
ment, which should be in the hands of ail those 
who have to deal with the subject; “Condensers”, 
in which the author has shown his ability to 
condense matter other than vapours by discussing 
in eight pages, largely occupied by illustrations, 
the history of commercial and laboratory con¬ 
densers, types for special purposes, condensers 
used in industry, the corrosion of condenser tubes 
and the theory of condensation, the whole being in¬ 
terspersed with more than one hundred references ; 
“Co-ordination Compounds”, extended from the 
supplement and brought up to date to form a 
comprehensive review ; “Corrosion and Protective 
Measures”, occupying thirty-two pages, which 
must perhaps receive a prize for the admirable 
way in which it deals with the many aspects of 
this controversial but important subject; f ‘Crystal¬ 
lisation”, a good article with adequate diagrams. 
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dealing 'with the principles underlying what was 
until recently an empirical process ; and, finally, 
“Diffusion”, in which the phenomenon is con¬ 
sidered mainly from the laboratory aspect—in 
view of its importance in industry, a more com¬ 
prehensive treatment would have been desirable, 
but perhaps there is to be an article on divisional 
processes. 

There is but one black spot, mentioned on a 
previous occasion, and that is the risk that these 
valuable articles may escape notice. The man in 
the street wanting information on mustard gas 
would think he must wait some years for lord 
or P, while the chemist might look up * t Chlor” 
but obtain no satisfaction. Even if an abbreviated 
index is not possible, a list of general articles to 
date would he of much service to the reader. 

The longer articles dealing with individual sub¬ 
stances or groups of substances have been mostly 
rewritten, in many cases by those engaged in 
actual manufacture, and a fair number of new 
diagrams has been introduced. A particularly 
pleasing example is “Benzol Recovery 5 ’, while 
“Chloroform”, although taken from the older 
edition and ruthlessly mutilated, is still able to 
remain a gem. It is difficult to say whether 
“Cinchona Alkaloids” or “Cyanides” is the out¬ 


standing contribution in this class. Each occupies 
some fifty pages and summarizes our present 
knowledge with a conciseness not likely to be 
found elsewhere A new contribution, “Coal Tar”, 
with explanatory diagrams, serves as a good 
introduction to modern distillation methods, while 
“Chlorine”, partly rewritten and enlarged, contains 
among much other information a useful account 
of electrolytic cells. Space does not allow discussion 
of all the three hundred and ninety-five headings 
dealt with, and thus it must suffice only to mention 
“Cobalt” and “Copper” with their important 
alloys, “Citric Acid” and “Cider” among the 
natural products, and “Cyanine Dyes”, “Diazo 
Compounds 55 and “Cocaine” with its derivatives, 
as illustrating some recent developments of organic 
chemistry. Finally, “Deuterium”, practically 
unknown when the last edition was published, has 
now an extensive literature which has been 
collected and abstracted to give a very complete 
account of the properties of the element 
To summarize: volume 3 appears to bo a 
great advance on its predecessors and to approach 
very nearly the ideals of its authors. May the 
high standard they have set up continue and may 
they find, with Dr. Johnson, that “useful diligence 
will at last prevail”. H. E. W. 


FIRST YEAR UNIVERSITY BOTANY 


An Introduction to Botany 
By Prof. Arthur W. Haupt. (McGraw-Hill Pub¬ 
lications in the Botanical Sciences.) Pp, xii-f396. 
(New York and London: McGraw-Hill Book Co , 
Ino., 1938.) 185. 

An Introduction to Botany 
with Special Reference to the Structure of the 
Mowering Plant. By Prof. J. H. Priestley and 
Lorna I. Scott. Pp. x-f615« (London: Long¬ 
mans, Green and Co., Ltd., 1938.) 17*. 6d . net. 

A GOOD many university botany schools have 
now published their first-year teaching 
courses as text-books. They vary strikingly in 
subject, but this may make little ultimate dif¬ 
ference as jpps can be made good in the next 
two years It may also matter very little whether 
the wide survey method or intensive study on 
The students attitude to his work 
rakf of the year is what is of fundamental 

:aras * 3 & freshman of 

With ohftdfikn thirst for 
tar two became dull. 


seemingly bent on acquiring the minimum of 
knowledge (and very likely failing in that). 
However little the teacher is to blame, it may 
well be that this disaster would have been pre¬ 
vented by qther methods. Of great importance, 
too, is the student’s attitude to his practical work, 
whether he makes a record of his observations 
which he is prepared to trust when, for example*, 
it conflicts with book or lecture. Perhaps a student 
cannot greatly increase his inventiveness and 
power of logical thought; but these virtues can 
be put to sleep by wrong teaching. 

While it is the nature of a text-book to supply 
facts, some writers show their preoccupation with 
education (as apart from instruction) more ob¬ 
viously than others. 

(1) Here are two books, both good, Haupt’s 
shows a very normal balance and excels in the 
simple way every subject is treated. 

There is no doubt that a student who wanted 
a book to supplement his lecture notes would like 
it; ^ and if his botany ends with the year, it may 
be just right. It is an easy book because it is well 
arranged and well expressed, and sometimes 
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because things are made to seem easier than they 
are ; for example, in the section on transpiration 
the reader would certainly suppose that light 
causes stomata to open through increased sugar 
formed simply by their own photosynthesis. It 
may be well to save a muddle by withholding 
queer facts, but only if the reader is made to 
realize that he has not anything like the 
truth. It must be more difficult afterwards to 
teach the mechanism of a stoma where a slick 
and wrong notion is held than where there is none. 
On the other hand, it may be that the student 
will be so interested and encouraged by his ability 
to understand that he will surmount his difficulties 
none the worse. 

(2) Priestley and Soott’s book is unusual in 
balance; nine tenths is on the flowering plant, 
though the continuation of the title “with Special 
Reference to the Structure of the Flowering Plant” 
is barely just, for structure is only considered in 
relation *to function. Tables of real data are 
included ; they may not always provcs-their point, 
but they are exactly the sort of measurements 
students can make, and they are as ragged as an 


honest student’s results. It may be said that this 
book is unique in fostering scientific honesty by 
glaring examples. Much of the subject matter is 
equally fresh, and the teaching reader is sure to 
find ideas to incorporate in his own course. 

Difficulties^ are faced wherever they arise, but 
scarcely so admirable is the way some are met 
when there is no apparent need ; there is, for 
example, some discussion of plastochrones and 
the significance of Fibonacci phyllotaxis. Causal 
explanations are given throughout, but sometimes 
on an inadequate basis. It is said that the modi¬ 
fication of gorse leaves to spines “appears to be 
due to lack of sufficient water”, and as evidence 
is given the statement that in wet seasons gOTse 
shoots often revert to the fiat seedling foliage. 
Gorse, however, develops fierce spines in western 
Ireland (where it is surely wet enough) and in 
gardens along with soft-leaved plants. It is, how¬ 
ever, only just to say that this is an extreme 
example, and the risk to the student is the less 
since a causal explanation at once suggests an 
experimental test, or original observation. 

T. M. H. 


EXPERIMENTAL 

Form and Causality in Early Development 
By Prof. Albert M. Dalcq. Pp. vi-4-197. (Cam¬ 
bridge Biological Studies ) (Cambridge : At the 
University PreRs, 1938.) 12 8. 6 d. net. 

HPHE fertility of its ideas and the widths of 
* its interests have combined to make the 
Brussels School of Embryology under Prof. Dalcq 
a centre whose work and activities are of the 
greatest interest and importance to all biologists. 

It is therefore particularly valuable to have 
Prof. Dalcq’s views succinctly set forth in this 
volume wbioh he has written in English. 

Few are the aspects of experimental embry¬ 
ology to which the author and his colleagues 
have not made original contributions, and the 
present work is, essentially, a synthesis of modem 
views based on experimental evidence of the 
time-honoured problem of the causality of form-# 
production in ontogenetic development. Space is 
lacking in which to do justice to the many impor¬ 
tant problems raised in this book, such as the 
progressive development of the inductive power 
of the organizer, the potencies of the ascidian egg, 
or the nature of the phenomenon of regulation. 
But attention must be paid to what is, really, 
the point of chief interest and importance of the 
book, namely, the attempt to formulate an 


EMBRYOLOGY 

explanation of the repartition of the presumptive 
organ-forming regions of the chordate egg. This 
the author ascribes to the combined effects of pro¬ 
cesses associated with a gradient in the cortex 
of the egg having its high point at the site of normal 
formation of the dorsal lip of the blastopore, and 
a gradient in the yolk the repartition of which is 
under the influence of gravity. A dorsal lip 
invaginates at the normal site, or at a place 
nearest this site in contact with yolk, and sets up 
an organizing centre. By introducing the concept 
of threshold qualitative response values in the 
gradient field set up by the above-mentioned 
gradients, a formal explanation can be arrived 
at of the distribution of the presumptive noto¬ 
chord, mesoderm, neural plate, and other terri¬ 
tories. 

The concept is nothing if not bold, and extends 
in many ways the views which have now for some 
time been associated with the name of Child. If 
Prof. Dalcq’s views can he substantiated, then 
indeed a capital step will have been taken. The 
author would be the last person to deny the 
necessity for farther experimental evidenoe to 
establish his hypothesis beyond question; and 
there are difficulties. But already his hypothesis 
.enables acceptable interpretations to be given 
of results which have seemed baffling, such as 
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Yamada’s experiments on the differentiation of 
presumptive notochord into structures of ’sub- 
notochordal 9 rank ; or Lopasehov's demonstration 
of the differentiating powers of massed 
organizers. 

Another veiy important aspect of Prof. Dalcq's 
position is his derivation of gradient fields from 
pre-existing oocyte organization and not as a 


FORESTRY 

Manual of Indian Silviculture 
Part 1: General Silviculture, by TL G. Champion ; 
Part 2: Silvicultural Systems, by Sir Gerald 
Trevor. Pp. xv+374+33 plates. (London: 
Oxford University Press, 1938.) 30a. net. 

S EKCE the establishment of the Forest Research 
Institute at Dehra Bun in 1906, Indian sylvi¬ 
cultural knowledge has advanced rapidly. Two 
manuals of Indian sylviculture had been written 
at different times before then, but these have long 
been out of date. The appearance of the present 
work, therefore, is to be welcomed. Its joint 
authorship does not imply collaboration. The two 
portions of the book—(1) “General Silviculture”, 
by Champion, and (2) “Silvicultural Systems”, by 
Trevor—might equally well, and perhaps with 
advantage, have been published as separate 
works. 

Champion’s contribution, which occupies more 
than three-quarters of the whole, breaks much new 
ground, and its general arrangement is logical. 
The subject matter is dealt with in eight chapters : 
i, the locality factors of the forest; ii, growth and 
form of trees and crops ; iix, tree and crop physio¬ 
logy; iv, forest composition and distribution; 
v, natural regeneration; vi, artificial regenera¬ 
tion; vii, afforestation; viii, tending. Each 
chapter is subdivided into well-defined sections 
and subsections which facilitate reference, and 
although the style is terse and sometimes even 
brief, a comprehensive list of references to litera¬ 
ture appears at the end of each chapter. In this 
way much ground is covered within a reasonably 
small compass, while the reader is put in possession 
of the necessary references for further details. 

general principles are expounded, the author 
is at pains to apply them strictly to Indian 
btmdjticaas, 

* feotorfy special attention is paid 

q^iestjon of the soil. Admittedly 

in the 
* nevertheless, 
students 


result of the action of directional external factors. 
This has an important bearing on the problem of 
preformation and epigenesis, and also points the 
way to a field of new work on gametic cytology. 
But enough will by now have been said to bring 
to the notice of all biologists the fundamental 
importance of Prof. Dalcq’s work. 

G. R. de Beer. 


IN INDIA 

of tropical sylviculture. A noteworthy feature of 
tropical forest soils is the absence of decayed leaf 
litter, owing to the rapid decomposition in warm 
climates ; this may be observed even in rain forest 
with a yearly production of 100 tons of fresh 
organic matter per acre. Typical pH values are 
given for different forest soils in India, the most 
acid being red laterite (4*5) and the most alkaline 
black cotton soil (8 *7-9 *0) and alkali soil (9 *6-10 *4). 
In the irrigated areas of the Punjab, it has been 
found that soils with pH exceeding 8 *5 cannot be 
satisfactorily planted with Dalbergia sissoo ; up to 
9*0 several of the indigenous trees can grow, hut 
above 9*5 the soil is barren. 

Among the many biological questions relating to 
forest trees and crops that are dealt with may be 
mentioned conditions of flowering and seeding, 
seed dispersal, the establishment of seedlings 
(including the phenomenon of ‘dying back’), root 
competition, the inheritance of parental char¬ 
acters, and water and light relations. Part 1 ends 
with a useful discussion of artificial regeneration 
and tending, and stress is rightly laid on the 
importance of shifting cultivation as a basis for the 
formation of forest plantations. 

Part 2, on sylvicultural systems, by Sir Gerald 
Trevor, following the arrangement and substance 
of Troup’s “Silvicultural Systems”, enumerates ~ 
the various systems developed in Europe, and 
gives examples of the application of these systems 
to Indian forestry. It is of particular interest to 
note how the systems of Europe have been adapted 
successfully, with suitable modifications, to the 
varying conditions in India. Leaving out of account 
the management of bamboo forest, which does not 
concern European forestry, and the rough selection 
fellings employed as a provisional method of 
working, it may be said that, apart from local 
modifications, there is no Indian system described 
in the book that is radically different from one or 
other of the recognized systems of continental 
Europe. This is ample testimony to the soundness 
of the policy at one time in force of including in 
the trainiag of probationers for the Indian Forest 
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Service a period of practical study in those Euro¬ 
pean countries in which the standard sylvicultural 
systems are well exemplified. Some of these systems 
are now so well established in India that they 
furnish examples equal to anything to be found in 
Europe : this only serves to emphasize India’s 


indebtedness to Europe, a fact that is sometimes 
overlooked 

The style of the book is attractive and the 
illustrations are good, though in some of the titles 
the omission of the locality to which they refer 
detracts somewhat from their interest. 


THE HYDROLOGY OF THE UPPER WHITE NILE 


The Nile Basin 

Yol. 5 : The Hydrology of the Lake Plateau and 
Bahr El Jebel. By Dr. H. E. Hurst and Dr. 
P. Phillips. (Ministry of Fublic Works, Egypt * 
Ph 3 r sical Department Paper No. 35.) Pp. x 4-2514- 
103 plates. (Cairo : Ministry of Finance, 1938.) 
P.T, 100. 20 8. 

3NCE 1931 the Physical Department of the 
Egyptian Government has been issuing at 
intervals the volumes of a publication ‘‘The Nile 
Basin”, written by Drs. H. E. Hurst and P. 
Phillips. The earlier volumes have contained 
descriptive matter and statistical records of 
hydrological observations of the Nile and its basin. 
The series has now been crowned by the volume 
under review, which summarizes and discusses the 
results of thirty years’ river survey in the Sudan, 
upon which work Egypt has spent money both 
generously and fruitfully. 

The excellent and numerous maps and diagrams 
that accompany the text have been reproduced 
by the Survey of Egypt, from which the Physical 
Department has sprung. One is reminded by this 
instance of co-operation of the principle advocated 
before the British Association in 1929 by Brigadier 
E. M. Jack, that the several survey branches of 
any country’s administration should be as closely 
related as possible. 

* “The Nile Basin” is a book of a type of which 
unfortunately far too few examples get published. 
Mankind is comparatively well supplied with 
information as to the resources of the heavens 
and the earth itself but, as was noted by Galileo, 
knows little of the freshwater resources of the 
globe. So much is this the ease that, when any¬ 
thing on the subject is reported in a British 
technical journal, the indexer usually is at a loss 
to classify it suitably and places it under some 
such heading as ‘Water Supply’, that is, distribu¬ 
tion, whether the resources have been put to use 
or not. In this connexion, reference may be made 
to a recent Stationery Office publication, in which 
on an advertisement page the Surface Water 
Year-book of Great Britain, 1935-36, is placed 
under the heading of Biver Pollution and Fisheries. 


The motives of modern Egyptian river-studies 
are the same as those for vhich the Koda gauge 
at Cairo has been read since a.d. 620, namely, 
irrigation and defence against floods. Without 
entangling the reader deeply in the problems of 
the Egyptian Irrigation Department, the authors 
frequently discuss their data with reference to 
those problems. 

The task of surveying the Upper Nile is a 
formidable one, because of the tangle of lakes, 
channels and swamps in which the river-flow is 
gradually accumulated and through which it 
passes to Malakal. As the result of these physical 
conditions, any scheme for the conservation of the 
river-water in those regions in the interests of far¬ 
away Egyptian agriculture brings many factors 
into play. There is, however, a practical limit to 
the amount of survey that can be undertaken. 
Great care and skill have, therefore, to he exercised 
in extracting the maximum of accurate data for 
the testing of the schemes prepared. 

In performing their task, the authors have, 
however, placed hydrologists as well as river- 
engineers in their debt, not only by furnishing 
well-arranged records of the river-system and its 
behaviour hut also by discussing various problems 
and phenomena, such as the time of travel of 
changes of river-level and discharge ; sunspots in 
relation to the water-levels of Lake Victoria ; 
flow through and water-losses in swamps ; the 
backwater effect of large rivers on one another ; 
and gauge-discharge relationships as observed at 
various points on the Nile. Orthodox forms of 
statistical analysis have been used to an extent 
that is otherwise very rare in studies of this great 
river. 

Dr. Phillips’ death unfortunately occurred whilst 
this book was in draft form. Although hydrologists 
must deplore the premature loss of this valued 
workeT, they can nevertheless rejoice as he surely 
would have done that this admirable record of 
the river-survey work of Dr. Hurst, his staff and 
the Egyptian Irrigation Department has now by 
publication been given a wider audience and 
endowed with permanency. W. Alla&d. 
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SEVENTH INTERNATIONAL GENETICAL CONGRESS 


T HE chief qualifications demanded of those 
who undertake the organization of an inter¬ 
national scientific congress in these days would 
seem to be an unwarrantable optimism and a 
complete disregard for current political events. At 
no time during the last two years has it ever been 
certain that the International Genetics! Congress 
would meet, and now it is indeed surprising that 
it ever met. 

It will be remembered that the Permanent 
International Committee appointed by the Sixth 
Congress at Ithaca in 1932 accepted the invitation 
of the Russian geneticists to hold the next Congress 
in Moscow in 1937. Difficulties arose, however, 
which made its postponement necessary. Late in 
1937, the International Committee had reason to 
doubt that the Congress could be held in Moscow 
even in 1938, and found it necessary to seek 
invitations from other countries. The committee 
of the Genetieal Society of Great Britain was 
informed that if we in this country were prepared 
to*take over from the Russians, we should be 
rendering both the science and the International 
Committee a very great service. Being assured 
that it was quite impossible for the Congress to 
meet in Moscow in 1938, the Genetieal Society of 
Great Britain offered, in October 1937, to stage 
it in Great Britain in 1939. This offer was eagerly 
accepted. 

The committee of the Genetieal Society formed 
itself into an organizing committee and decided 
that the Congress should meet in Edinburgh. 
P. A. E. Crew was appointed general secretary. 
Since N. I. Vavilov would have been the president 
of this Congress had it been held in Moscow as 
was intended, and since we wished to indicate in 
the only manner available to us our great respect 
for hi m personally and our ardent desire for the 
aotive co-operation of the Russian geneticists in 
the affairs of the Congress, an invitation was sent 
to Vavilov asking him to continue in the presidency. 

During 1938 and the first half of 1939, the pro¬ 
gramme of the Congress slowly took shape At 
tS mm the organizing committee had reason to thm \c 
that its was a hopeless task; at others it 
was greatly encouraged by the eager co-operation 
eastagftti&d to them by geneticists from all over the 
World. A programme built up of more than four 
hTOdred. papers of quality was ultimately issued, 
louden,. Owubridge *md Edinburgh 
1 Ifcoeqytiaa and entertainment 

- few*# 1 gpasto vara oom- 

Pff 1 , d**Afc iustcos iathe. minds 


was not far distant when the flickering lamps of 
science would be dimmed, and the only question 
that concerned us was when this day would dawn. 
Should we be permitted to carry this Congress to 
its successful conclusion before we were required 
to leave the forges of knowledge and use tools that 
we had made, for unworthy and damnable purposes ? 

On the morning of August 23 there gathered for 
the first meeting of the Congress some six hundred 
geneticists drawn from fifty-five different countries. 
There could be no grander measure of the devotion 
that men of science give to the science they serve 
than this. They met in days heavy with anxiety, 
to consolidate the ground won by them and their 
colleagues during the last seven years. The Con¬ 
gress had met, but it lacked a president, for, a 
fortnight previously, information was received that 
no one from the U.S S.R would be attending. 
This was a wound which at the time seemed 
mortal, for it had been hoped that not only would 
Russia supply a president but also that fifty or 
more papers of outstanding quality would be 
presented. However, the vitality of the Congress 
was such that it survived, and for two days into 
its rooms none of the loud murmurings of the out¬ 
side world entered. Looking back on those days, 
they now seem to have been a dream of what the 
world itself might be were all men reasonable. 

It is true that according to the records there 
were Americans, Trench, Germans, Poles, and all 
the rest of a great geographical and political 
variety, yet these were divided by no barrier of 
language or of prejudice. They formed one 
harmonious whole, moved by a common purpose, 
to advance a science, to serve mankind, to cultivate 
a fellowship. But the murmurings outside grew 
in intensity, and towards the end of the second 
day the air became disturbed, and everyone began J 
to remember his private responsibilities and duties. 
The first group to be seriously affected was the 
German delegation (34 strong), which received 
advice that it would be desirable for them to think 
of returning home. This advice they resisted until 
it became quite certain that if they delayed longer 
they might encounter very serious difficulties in 
transportation; and so, most regretfully, and 
bearing with them the good wishes of their 
colleagues, they bade us farewell At the same 
time, owing to mobilization of the Dutch army, 
the delegation from the Netherlands (17 strong) 
decided that it was desirable that they also should 
go. Prom that moment onwards the oitizens of 
fWinburgh looked upon the Congress as a trust¬ 
worthy barometer. Sourly inquiries as to whether 



no 3646, Sept. 16, 1939 


NATURE 


497 


or not the Italians, the French and the Poles were 
still with us were received, and Edinburgh was 
comforted when it could be told that the French 
and the Poles were remaining with us, and that 
the Italians had no intention of departing 

The programme, of course, was sadly crippled 
by this time, and for a while the organizing com¬ 
mittee considered the question as to whether or 
not, in the circumstances, it would not be advisable 
to bring the Congress to an abrupt end. However, 
the Congress itself decided that it should continue. 
There was little else that we could do save to 
indicate, by continuing, that science was worth 
serving even in days like these, and that it, of all 
things, offered the most enduring good to all 
mankind. But the Congress was shortened, for 
Sunday was made a working day. A brave gesture 
this, for it will be remembered that Edinburgh is 
the capital of Scotland. As things turned out, 
this decision was more than justified, for the 
meetings continued to he very well attended right 
to the end, and daily the congressists sat down to 
mighty repasts. Looking back upon the sessions 
from this short distance, it would seem that not 
one of them was remarkable for the announcement 
of any startling discovery, but that they were 
immensely useful in that, during them, differences 
were bridged and new lines of advance were traced 

The organizing committee received repeated 
expressions of congratulation for the way in which 
the Congress affairs were conducted. Those who 
congratulated us seemed to be unaware of the 
obvious fact that the quality of a Congress is deter¬ 
mined not so much by its organization as by the 
personalities of its adherents. On this occasion 
we were more than ordinarily fortunate. From 
a great many countries there came strong delega¬ 
tions bringing contributions of knowledge, of 
friendliness, of charm. It was they who made this 
congress successful. To the Germans, to the 
French, to the Italians and to the Poles we are 
indeed indebted. They came at great personal 
inconvenience to our aid, and they have left behind 
them most happy memories. The coming of an 
American contingent, 130 strong, made the success 
of the Congress inevitable. But it is too much to 
expect that the welcome they received would com¬ 
pensate them for the distress that they endured 
when the Congress ended, for then they found 
themselves stranded in Great Britain with no imme¬ 
diate hope of return to their own. Already at 
least seven of them have been exposed to the 
gravest danger, for these were passengers on the 
Athenia and their fate at the moment of writing 
is not known. Some forty others have still to make 
the dangerous passage. 

At the first business meeting of the Congress, 
F. A* E. Crew was elected to the presidency 


rendered vacant by N I. Vavilov’s absence. A 
Permanent International Committee, consisting of 
C. L. Huskins (Canada), 0. Winge (Denmark), 
Boris Ephrussi (France), Von Wettstein (Germany), 
F A. E. Crew (Great Britain), A. Gbigi (Italy), 
M. J. Sirks (Netherlands), Otto L. Mohr (Norway), 
G. Dahlberg (Sweden), A. Ernst (Switzerland), 
M. Demerec (United States of America), was 
appointed. This committee later elected F. A. E. 
Crew as its chairman. 

At the second meeting of the Congress it was 
agreed that, in the circumstances, it was quite 
impossible at this particular time for the Inter¬ 
national Committee seriously to consider invita¬ 
tions and to decide as to the time and place of 
the next congress. It was intimated that invita¬ 
tions had been received from Italy and America. The 
International Committee was given authority to 
designate the time and place of the next congress 
at some later date. 

Following a motion brought forward by the 
International Committee, the Congress decided 
that it should not be regarded as essential or 
necessary for future congresses to publish Proceed¬ 
ings . This decision was reached because it was 
recognized that, in the past, a number of invitations 
to meet therein had not been received from several 
countries on account of the expenses that are 
associated with the publication of the Proceedings. 
It was recognized that complete autonomy must 
be given to the actual organizing committee of a 
particular congress as to whether or not Proceedings 
of that congress should be published. 

The Congress considered the setting up of an 
international committee which would devise a 
scheme whereby animal and plant stocks of 
genetical importance could be maintained in times 
of emergency. The International Committee was 
asked to consider the matter and Bet up a committee 
for this purpose. 

During the course of the Congress a group meet¬ 
ing was arranged for the discussion on the statistical 
requirements of the student of genetics. At the 
end of this meeting the following resolutions were 
passed: 

(1) That the teaching of statistics should be 
carried out in conjunction with the teaching of 
practical genetics. 

(2) That elementary statistical methods, in 
particular tests of significance and their validity, 
should be included in the ordinary mathematical 
courses given at secondary schools. 

(3) That the General Secretary of the Seventh 
International Congress of Genetics be requested to 
transmit copies of resolution 2 to any educational 
bodies which he considers may be able to assist in 
its fulfilment. 

(4) That the genetical societies of countries 
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represented at the Seventh International Congress 
of Genetics he requested to discuss the teaching 
of statistics in relation to genetics and to transmit 
their final resolutions to the next congress 

In connexion with the Congress, a meeting of 
mouse geneticists was held on August 24 to con¬ 
sider a set of nomenclature rules drawn up by a 
recently formed Committee on Mouse Genetics 
Nomenclature and to discuss details of a Mouse 
Genetics Nevs Service The director and staff of 
the Roscoe B Jackson Memorial Laboratory m 
Bar Harbor, Maine, U S.A., have offered facilities 
for the publication m mimeographed form of the 
Mouse Genetics News. It was suggested that a 
register of stocks and the various pure lines should 
be drawn up ; this should end the confusion m 
the naming of pure lines used in various laboratories 
which has arisen during the last few years Stock 
lists of all the laboratories concerned should be 


published from time to time It was fuither 
suggested that notice should be given by a lab¬ 
oratory before any stocks are discontinued \ it has 
happened several times in the past that valuable 
material has been irretrievably lost, because eveiy 
laboratory has relied on other places for its 
maintenance. The News Service should also 
arrange for exchange of stocks, and it is hoped 
that its activities may be extended to rabbits and 
other rodents. The meeting also discussed the 
establishment of centres, preferably m the United 
States, for the maintenance and safe keeping of 
stocks, particularly of genes (pathological and 
otherwise) which are not purposely kept by the 
fancy. It was urged that this matter should 
receive the immediate consideration of the News 
Service, and that an appeal should be made to 
the Carnegie and Rockefeller Foundations for 
financial assistance. F. A. E. Crew 


MEASUREMENT IN PSYCHOLOGY* 


By R. J, Bartlett 


TN Hie opening paragraph of ‘‘Psychology Down 
^ the Ages 55 , Prof. C. Spearman concludes a 
list of difficulties facing any who seek to define 
psychology, with the questions: ‘Do the data 
at its disposal include what can properly be called 
‘measurements 5 ? Is it, or can it ever hope to be, 
or should it as much as try to be, a systematic 
science at all ? ” Dr. William Brown, in the 
realm of medical psychology, answers the first 
question in the negative. Forced into metaphysics, 
he writes: ‘Determinism, although a postulate 
for psychology, cannot be accepted as anything 
proved. In physical science there is empirical 
proof of it to a certain extent through measure¬ 
ment. By measurement we can prove to a certain 
extent, within certain limits of error, the conser¬ 
vation of mass, the conservation of energy. . . . 
But there is no measurement of that sort possible 
in. psychology. . , . The observations of psych¬ 
ology are primarily qualitative, not quantitative.” 
But the writer of “Essentials of Mental Measure- 
menfc” could not leave it there. He added a foot¬ 
note: £ 'But mental measurement, in a derived 
ftam, is possible in the domain of mental tests 


quantitatively. Leibniz declared that mathe¬ 
matical treatment was impossible in psychology 
as it lacked continuous magnitudes. Kant said 
that psychology possessed no mathematical magni¬ 
tudes for the reason that, “whereas the phenomena 
of matter possess two variables, space and time, 
those of mind have only the single one, time”. 
For these and many later philosophers psychology 
possesses neither measurable phenomenon nor the 
means to measure. Still worse ! Some physicists 
seem to have reached the same conclusion. For 
them measurement is impossible in psychology. 

Notwithstanding criticism from philosophy and 
physics, the word measurement is deeply imbedded 
in the literature of psychology, and of late years' 
its use has been greatly on the increase. Experi¬ 
mental psychology is little more than fifty years 
old. Galton’s “Inquiries into Human Faculty 55 
appeared in 1883, Wundt went to Leipzig in 1875, 
Weber died in 1878 and Fechner in 1887. Since 
then an ever-growing body of workers has been 
applying experimental method to psychological 
problems and developing its own methods of 
measurement and mathematical treatment of 


flJUd of Hie peyaho-phyBical methods.” 

^ between philosophy and experi- 

l ^yttoagy, tbna eaanplified, is of long 
aargaed that mental states 
Wm f trafc not 




data obtained. Contemplating this work against 
the declaration that measurement is impossible 
in psychology, Prof. Spearman comments : “But 
the path of science is paved with achievements 
of lie allegedly unachievable. And in point of 
faefy mathematical treatment is perhaps just the 
n vwhfere nswoholocv has made its steadiest 
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and most surprising advances.” My task is to 
attempt a review of experimental psychology 
that will reveal the senses in which the word 
measurement is being used by psychologists. 

Psycho-physical Measurements 

When we turn to actual measurements being 
made in psychological laboratories, we find in use 
metre scales and foot rules, balances and weights, 
chronoscopes and stop watches, resistance boxes, 
galvanometers, photometers and any other meas¬ 
uring instrument that ancient wisdom or modem 
physics has made available and happens to be of 
service in the task in hand. 

One general group of tasks consists in measuring 
the results of bodily activity carried out under 
controlled conditions Take as an example the 
product of a person’s behaviour when asked to 
draw lines on blank foolscap paper of length 
equal to half the width of the paper. In one 
experiment 2,048 such lines were drawn and 
measured. It is probable that no two lines were 
exactly the same length, and that measurement 
to 0 -01 mm. would have proved this, while 
obscuring a law binding them together. 

Choosing a coarser unit, we measure to the 
nearest millimetre and find 92 lines of 103 mm. 
length at the modal value of results scattered 
from 69 mm. to 135 mm. Relative to the material 
our unit is still fine, so by addition we find the 
numbers of lines that would have fallen into each 
group had we measured with units 2, 3, 4, 5 and 
6 mm. respectively. With increase of the size of 
unit the numbers approximate more and more 
closely to a smooth curve. Further, as we take 
out the figures for measurement with a unit of 
6 mm., we recognize in them an approximation 
to the terms of the binomial expansion (l+l) u . 
Then, using the slightly smaller unit of 5| mm., 
we obtain a very close approximation to the 
binomial point curve. For a particular case we 
have established the fact that by suitable choice 
of unit our experimental data fall into groups 
closely approximating to the binomial distri¬ 
bution of their number, 2048. This is but a 
particular case of a general law. 

The Gaussian continuous function, commonly 
called the normal curve or curve of error , in the 
form 

y =-= er** 12fji 

C\/27t 

gives close approximations to the values of binom¬ 
ial distributions, and is usually taken to represent 
the law of distribution of the results of the bodily 
expression of mental intention. The frequency 
with which results of this nature are obtained in 


psychological experiments leads to the conclusion 
that an appreciable scatter is an essential feature 
of our data, and that, while the old-time physicist 
or chemist can rest satisfied with the mean of two 
determinations, we must make at least fifty before 
we can be reasonably sure of the values of our 
constants. Experimental psychology could have 
made little progress without accepting what Dr. 
Darwin, last year, in his presidential address to 
Section A, called “the fuzziness inherent in abso¬ 
lutely all facts of the world”, when he was arguing 
“that the subject of probability ought to play an 
enormously greater part in our mathematical- 
physical education”. 

Kant reached the conclusion that mind had but 
one variable—time. Without accepting his con¬ 
clusion, we can concur in the importance of the 
time factor in mental happenings, and appreciate 
the part played in psychology by the Wheatstone- 
Hipp chronoscope, stop watches and other 
instruments for measuring and recording time 
intervals. Starting from comparatively simple 
beginnings, reaction times of more and more 
complex mental activities were determined, and 
the chronoscope has become for the psychologist 
what the balance is for the chemist. 

It would seem undeniable that intensity is a 
characteristic of sensory experience. When we 
attempt to evaluate this quantitative element in 
sensation we are met with difficulties. First comes 
the fact that the same material object may be 
perceived by sensations that vary greatly in 
intensity. The intensity of experienced sound of 
an express train is as a rule different for a passenger 
comfortably sitting in it and for a would-be 
passenger standing on the platform as it rushes 
through a station. The intensity of the noise of 
a ticking clock sinks below the threshold when 
we are engaged in an absorbing task, but the 
energy output of the clock remains reasonably 
constant. The same source of stimulation occa¬ 
sions different intensities of sensation according 
to the subjective attitude of the recipient of the 
energy falling upon the sensory organs. To 
secure consistent results it is necessary to control 
the conditions, and in experiments involving 
sensation-intensity this is done by arranging that 
the subject shah give undivided attention, to the 
stimuli. The maximal intensity thus obtained 
is accepted as constant for the given stimulus. 

Normally we do not discriminate the intensity 
of the sensation, nor are we interested in the 
particular sensation itself. Our interest may be 
in the pleasure tone of the whole sensation complex, 
as when enjoying music or a glorious bank of 
flowers, but, more often, our interest is in the 
properties of the external objects that occasion 
the experience. The lightning’s flash, the trumpet’s 
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blare are ominous portents, rather than intense 
sensations. This preoccupation -with the things 
of the external “world has given us science but 
makes introspective analysis of experience difficult. 
It endows sound, light and matter with ‘intensity* 
which we proceed to measure with acoumeters, 
photometers and a balance For the psychologist, 
however, these measurements are only of interest 
so far as they may help to throw light on the 
problems of sensory experience 

Early in the life of experimental psychology 
the smallest change in the stimulus value that 
could be appreciated in sensation became the sub¬ 
ject of inquiry and, for the determination of this 
difference threshold, difference limen, least per¬ 
ceptible difference or just noticeable difference, 
the psycho-physical methods were developed and 
gave to psychology a technique the wide service¬ 
ability of which does not even yet seem to be fully 
appreciated. 

[Mr. Bartlett here discussed the Weber ratio ] 

Physiological Investigation 

Another branch of experimental psychology 
busies itself with the physiological concomitants 
of emotional experience. On a smoked drum 
record of a subject's breathing, measurement can 
be made of frequency and amplitude, and changes 
therein can he compared with introspection 
records to find out their meaning. The inspiration- 
expiration ratio, with varying emotional states, 
shows marked variations from the average value, 
rising to as much as three times that value in 
‘amazement* and sinking to about half the value 
under the sense of guilt or shame awakened by 
conscious misrepresentation or wilful falsehood. 
These changes in the ratio of inspiration to expira¬ 
tion are accompanied by marked changes in fre¬ 
quency, amplitude and form, which result in 
characteristic curves that the eye can read and 
interpret without recourse to the millim etre scale 
and time record. The whole profile, rather than 
its analysis, is diagnostic. 


Intelligence Tests 

An entirely different method of measurement 
had by 1020 reached the stage where it could not 
be ignored* Intelligence teste were being widely 
need, and the Board of Education set up a con¬ 
sultative committee to report “on psychological 
teste of edn cable capacity and their possible use 
hi fjhp public fijystem of education”. The report 
Sot and the principal findings of 
W* : ‘That up to the present 

*qf pisyehplf^ical teste of oducable 
sufficiently developed to 


he of much service in schools for the purpose of 
diagnosing and assessing such capacity are tests 
of ‘intelligence 5 , standardized scholastic tests, and 
to a less extent vocational tests’ 5 Let us consider 
the first of these 

The foundations of the method are laid in 
Binet’s happy thought of ‘mental age 5 and Spear¬ 
man’s application of methods of correlation to 
psychological data. Prior to Binet’s work, testing 
had been confined almost entirely to tests of 
sensory discrimination. Spearman proceeded to 
calculate correlation coefficients between the results 
of such tests and estimates of intellectual ability. 
Binet, “instead of measuring the intensity of 
simple faculties 55 , set out by tests “manifold and 
heterogeneous . . . [to] measure acts of adapta¬ 
tion ... to determine how many years an 
individual is advanced or retarded 55 H is measure 
is a time measure based on the normal develop¬ 
ment of intellectual ability. Originally his “mani¬ 
fold and heterogeneous 55 tests were 54 in number, 
used for the diagnosis of mental deficiency. This 
number has steadily increased until, in the New 
Revision of the Stanford-Binet Scale, issued by 
Terman and Merrill in 1937, there are two sets of 
129 tests each, covering mental ages from 2 years 
to 22 years 10 months and providing for Intelligence 
Quotient values up to 170 for children and up to 
152 for adults. 

By correlation methods, Spearman compared 
the results of tests of sensory discrimination and 
estimates of intellectual ability, inaugurating a 
new phase of mathematical activity in psychology, 
in which, again, the tasks led to new methods. 
The correlation between two sets of measurements 
or rankings is a measure of the extent to which 
the sets of figures agree, and this agreement would 
seem to be due to a common factor in the abilities 
measured. It follows that “when any pair of 
abilities are to any extent correlated with each 
other, to this extent they can be regarded as depend¬ 
ing upon a common factor . . . Otherwise ex¬ 
pressed, each of the abilities may be taken to 
involve two factors, the one common to both, 
the other specific to that ability alone 55 . Extending 
this thought to more than two abilities, Spearman 
developed his theory of two factors, and evolved 
various criteria for establishing the existence of 
the relations that fit the theory, culminating with 
the tetrad equation, r ap r H — r hp r aq = 0, and its 
probable error. 

Vocational Tests 

The Educable Capacity Report of 1924 gave 
limited approval to vocational tests, but concluded 
that “the range of such tests [was] not yet sufficient 
for any recommendation 55 . The Medical Research 
Gounod* through the Industrial Fatigue Research 
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Board, had been busy with the problem for some 
years, and in 1922 this Board, in co-operation with 
the National Institute of Industrial Psychology, 
undertook a preliminary investigation into the 
possibilities of vocational guidance. The group 
of psychologists who, under the leadership of 
Prof. Cyril Burt, carried out the investigation, 
reported in 1926. The research had shown that 
both stability of employment and satisfaction are 
greater among those who had obtained employ¬ 
ment in keeping with the recommendations made 
on the basis of the test results than amongst 
those in other employment, and that it would 
seem true that the methods used '‘will prove of 
the utmost value to the individual and to the 
community, to the employer and to industry as 
a whole”. 

Since 1926 much work has been done on voca¬ 
tional guidance, both by the Board, under its new 
title of Industrial Health Research Board, and 
by the National Institute of Industrial Psychology. 
As a result of investigations carried out by these 
bodies and many individual research workers, in 
Great Britain and other countries, tests for 
abilities and skills of value in industry, and for 
particular disabilities that unfit for certain occupa¬ 
tions, are available and are being used with 
increasing frequency. 

Much progress has also been made with the 
measurement of temperament and character, a 
valuable summary of which will be found in 
Report No. 83 of the Board. In this report, 
Vernon reaches the conclusion that, while tests 
to''measure attitudes or interests have not the 
objectivity and accuracy achieved by tests for 
abilities, and character and temperament traits 
present even greater difficulties, good progress has 
been made, and, with a better understanding of 
the methods and meaning of the results of factor 
analysis, “we may hope before long to achieve a 
fairly complete classification of all our psycho¬ 
logical measuring instruments which would he of 
the utmost value in many branches of pure and 
of applied psychology”. 

The order of progress has been : the measure¬ 
ment of intelligence ; the measurement of special 
abilities and skills ; the measurement of attitudes 
and interests ; the measurement of temperament 
and character traits. To deal with the growing 
complexity of the material, mathematical theory 
and technique have been developed until some¬ 
times there seems danger of losing the facts in 
the figures, and it becomes neoessary to remind 
ourselves that mathematical analysis cannot confer 
value on valueless data. The methods by which 
the data are collected are of prime importance. 
In the earliest work the instruments used were 
the ordinary scales of physical science; what a 


man did or judged was submitted to measurement 
in millimetres, grams, foot-candles, pitch, thous¬ 
andths of a second, ohms. Physical measurement 
was possible, and, too often, was equated to the 
mental experience. 

When physical measurement is impossible, we 
may be able to secure rankings. Most people can 
arrange colours, pictures, persons, poems or holiday 
resorts in an order of preference. 

[Mr. Bartlett then discussed ranking, grading 
and rating.] 

Personality Characteristics 

We pass from attitudes towards persons and 
things to the question of personality characteristics. 
Here, as a rule, the scale that we use is completely 
subjective, the judges’ opinions of the extent to 
which the characteristic is present being expressed 
in some recordable form. The judge may decide 
that his own or another’s ‘adaptability’ is poor, 
fair, good, very good or excellent, and these classes 
may be turned into numbers 1 to 5. He may class 
a person as schizophrenic, schizoid, schizothyme, 
neutral, cyclothyme, cycloid, cyclophrene. He 
may rank persons by the usual techniques in order 
of merit or assess value by giving marks up to 
10 or 20. He may approximate to an objective 
standard by the so-called ‘man to man 5 scales, in 
which two persons are selected as exhibiting the 
trait in extremely high and extremely low form, 
respectively. Then a person is chosen that falls 
halfway between the extremes, and then two others 
halfway between the central person and the 
extremes. We have thus a scale of five reference 
values, secured by a method similar to the psycho¬ 
physical method of equal appearing intervals. In 
using such a scale we shall find that many of those 
we wish to judge fall between two of the scale 
values and, as with a transit instrument or other 
reading, we find ourselves estimating halves and 
quarters and, with increased practice, tenths. Or 
again, we may objectify the distance between the 
scale items as lines and mark the point on the 
line that corresponds to the position taken by the 
person in the mental scale. 

When a number of characteristics have been 
rated, they may be brought together graphically 
in the form of a profile, and such profiles have 
been found of great value in vocational selection 
and guidance. Instead, however, of measuring 
a number of individual characteristics and then 
bringing them together in a profile, we may rank 
or grade the various characteristics among them¬ 
selves for a particular person, and compare that 
person with another by calculating the correlation 
between the rankings or grading o Ftheir respective 
characteristics. Further, if we assume normal 
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scatter and throw each individual set of traits into 
identically sized groups balanced about the central 
value, we can calculate the correlation by the 
very simple formula, 

„ _ , _ s(J-r)* 

1 K 

where X and Y are the actual grade values given 
to the various items and K is a constant equal to 
half the possible maximum value of S (X — 7) a . 
The method of correlating persons had been used 
for some years -without its essential difference from 
correlation of tests being clearly stated. It is to the 
credit of Stephenson that in his papers on “The 
Inverted Factor Technique” he has defined these 
differences and directed attention to the advantages 
of the method. 

We have sampled the methods and results of 
experimental psychology and trust that the sample 
is a fair one, though possibly somewhat overloaded 
with ancient history that has become of interest 
to physicists in contact with the human factor. 
The sample is statistically inadequate, but has, 
we hope, enabled the mind to perform its accus¬ 
tomed trick of reaching conclusions from cues or 


data logically and mathematically altogether in¬ 
sufficient. We have seen psychologists using 
physical measurements and developing methods 
of dealing with the new forms of data so obtained. 
We have seen them following intuitive perception 
in the belief that their material had quantitative 
elements not at present amenable to the measure¬ 
ments of the physicist, replacing the scales of 
physics by estimates, ranking, grading and rating 
scaleB and developing mathematics to deal with 
these new data. We have seen them progressing 
step by step into more and more difficult fields of 
inquiry, and may look forward with confidence 
to yet greater achievements. In these circum¬ 
stances, does it matter much if some continue 
to believe, with Malebranche, Leibniz and Kant, 
that our data contain nothing “that can properly 
be called measurements” and that it is presumption 
for us to think that, in any reasonable sense, our 
data, theories, methods and results constitute “a 
systematic science” ? After all, there is a sense 
in which logical and mathematical proofs are what 
the psychology of advertising has called “rational¬ 
ization copy”. Scientific insight, as everyday per¬ 
ception, has ever run ahead of measurement and 
mathematical proof. 


OBITUARIES 


Prof. Edward Westermarck 


E DWARD WESTERMARCK, whose death at the 
age of seventy-seven is reported from Finland, 
must always rank as one of the world’s great anthropo¬ 
logists ; and, moreover, in view of the fact that his 
first and perhaps most famous work “The History of 
Human Marriage” appeared so early as 1891, only 
one year later than "‘The Golden Bough”, he can he 
counted among the actual pioneers of anthropology 
in its social aspect. Bom in 1862 at Helsingfors, he 
might he said to be connected since his birth with its 
University, his father being the bursar and his mother 


a daughter of the librarian ; and here, having gradu¬ 
ated and taken his doctorate with a thesis on primitive 
marriage, he became lecturer and afterwards professor 
of philosophy ; only deserting his alma mater after 
the War of 1914-18, when he was appointed by a 
liberated Fi n la nd to organize as Rector a new Swedish - 
speaking university at Abo. 

Meanwhile, Helsingfors had always treated Wester- 
twck with great liberality, providing him with 
scholarships in five different years so that 
be jmSgbt study, first in England, and later in Morocco ; 

tolerating an arrangement whereby, 
as professor in Finland during 
♦ he could ^perid the summer term 

“ j a£ the School of Economics and 

M#* Y fe .Martin White ebair of 



sociology. Term over in London, he would slip off 
quietly to Morocco, where he was as much at home as 
at Box Hill; and for his friends it amounted almost 
to a game of thimble-ng to guess at any moment 
where his elusive presence might be discovered. 

Westermarek’s first book, a masterpiece of detailed 
research, proved him not only to be exceedingly well 
informed—he had the reading-room of the British 
Museum to thank for that—but likewise to be a 
trained philosopher whose empirical leanings had led 
him to pay special attention to the theory of evolu¬ 
tion. Indeed, he tells us m his autobiography 
(“Memories of my Life”, 1929) that already by 1887 
he had decided to write about human marriage on 
lines suggested by Darwin’s “Descent of Man”, and 
with special reference to the problem “how to explain 
the veil of modesty and discretion that is thrown 
over the sexual life”. Further, Alfred Russel Wallace 
helped him in the preparation of his argument with 
critical advice, and went on to furnish his book with 
an interesting preface in which he praises both its 
thoroughness and its philosophic quality. This sub¬ 
ject, then, Westermarck made his own, and his 
second and much enlarged edition m three volumes 
(1921), as well as the “Short History of Marriage” 
(1926), must always retain high authority. 

A second rmgnvm opus, “The Origin and Develop¬ 
ment of the Moral Ideas”, is also a classic, even if 
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it may suffer a little by comparison with its pre¬ 
decessor, which dealt with a more determinate theme. 
Perhaps, too, it was unfortunate that the first volume, 
concerned largely with philosophical generalities, was 
issued in 1906, and the second volume some two years 
later ; for the latter bore chief witness to the solidity 
of the inductive treatment on which the author 
relied. In “Early Beliefs and their Social Influence” 
(1932), various essays occur that throw further light 
oh his views about ethics, as also about religion, 
towards which he adopted a frankly agnostic attitude. 

His latest views on this subject are to be found in 
“Christianity and Morals” (1939), a considerable work 
full of interesting material. 

It remains only to say something about Wester- 
march’s studies of the social institutions of Morocco, 
which country from 1898 onwards he had resolved 
to make his special field of first-hand investigation. 
Such works as “Marriage Ceremonies in Morocco” 
(1914), wherein he deals largely with the magical 
side of marriage ritual, a subject which his “History” 
had passed by, or “Ritual and Belief in Morocco” 
(1926), not to mention various minor writings, dis¬ 
play his infinite capacity for collecting facts, con¬ 
joined with the analytic power that can reduce an 
apparently chaotic material to a lucid order. Indeed, 
Westermarck the ethnographer would bear a most 
distinguished name were it not that Westermarck 
the ethnologist had to some extent eclipsed himself. 
Finland may well be proud of having produced such 
a man, to know whom was a liberal education. 

R. R. Mahett. 


Prof. M. B. Krol 

HE death occurred on August 6 of Prof. 
Mikhail Borisovich Krol, the eminent neuro¬ 


pathologist and director of the clinic for nervous 
disorders of the All-Union Institute of Experimental 
Medicine and of the Second Moscow Medical Institute. 

Prof. Krol was bom in 1879. He graduated from 
the medical faculty of the University of Moscow in 
1901 and at first worked as assistant in the clinic 
for disorders of the higher nervous activities for women 
in Moscow under the direction of Prof. Minor, and 
in a number of clinics and laboratories in western 
Europe. In 1921 he took an active part in the 
foundation of the Belorussian University and of 
the medical faculty in Minsk. In 1924 he occupied 
the chair for nervous disorders in the Belorussian 
University, and was elected dean of the University. 
In 1931 he was elected a member of the Belorussian 
Academy of Sciences, and in 1939 became a member- 
correspondent of the Academy of Sciences of the 
U.S.S.R. 

In 1932, Prof. Krol was appointed director of the 
chair of nervous disorders in the Second Moscow 
Medical Institute and director of the clinic for 
nervous disorders of the Institute of Higher Nervous 
Activities, now the All-Union Institute of Experi¬ 
mental Medicine. During 1934-38 he was chief 
physician of the Kremlin Hospital in Moscow. In 
1935 he headed the Soviet delegation to the second 
International Neurological Congress in London. From 
June 1938, Prof. Krol directed the clinical section 
of the Institute of Experimental Medicine. He was 
the author of more than a hundred scientific works 
in Russian and other languages, among which are 
several monographs of first importance. He was 
president of the Moscow and All-Union societies of 
neuropathologists and psychiatrists. He was vice- 
president of the Medical Council of the Soviet Union, 
and editor of the journal Soviet Neuropathology and 
Psychiatry . 



NEWS AND VIEWS 


AJR.P. for Animals 

The Royal Society for the Prevention of Cruelty 
to Animals has issued a very useful booklet on 
“Animals and Air Raids” containing the A.R.P. for 
animals drawn up by its veterinary experts, and the 
demand has been so great that a second edition was 
immediately required. In addition to the usual 
veterinary treatments for burns, injuries, and gas 
contamination, described in a manner convenient 
for animal-owners at a time when only a limited 
number of veterinary surgeons will be available, 
there are some well thought-out practical hints in 
these difficult problems. It is stated that there are 
in Greater London approximately 40,000 horses, 
9,000 cattle, 6,000 sheep, 18,000 pigs, 400,000 dogs, 
1,500,000 cats ,* that there are some 200,000 working 
horses in England and Wales and in addition 
1,004,686 agricultural horses. For horses on the 
streets, a halter and 12-fb. lead is advised to control 
the horse while unharnessing and then securing it at 


a spot away from falling masonry; the nosebag 
should be put on to keep it calm. For small dogs 
and domestic animals, a gas-proof air-tight box with 
an opening covered by a blanket dipped in a saturated 
solution of ohloride of lime or permanganate of potash 
is recommended, and a similar device against gas is 
recommended for adapting stables, shippons and byres. 

The Government anti-gas ointment No. 1 is 
among the treatments recommended for mustard gas 
contamination of animals, and anti-gas ointment No. 
2 can be smeared on vulnerable parts of a horse, as 
the legs below the knee and hock joints, when it has 
to be led through streets that may still be con¬ 
taminated. The former, a powerful irritant, is 
composed of equal parts of stabilized bleaching 
powder and vaseline, the latter of chloramine T in 
a vanishing-cream base, but it is not stable. Both 
ointments are only for brief treatment. Petrol swabs 
or chloride of lime paste with frequent washes of 
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soapy -water are also recommended for contact with 
mustard gas that has not done serious injurs*, and 
hot water, soap and soda scrubbing for lewisite 
contact if blisters have not developed. The diffi¬ 
culties of providing for cats and birds, or of devising 
a gas mask for any animal, are stated to be con¬ 
siderable. Research is continuing in this work. 

Royal Botanic Gardens, Kew 

It has been reluctantly decided to close the Royal 
Botanic Gardens, Kew, for the present owing to the 
impossibility of providing adequate air raid shelters 
in the Gardens. It will be readily understood that 
should an air raid occur and the Gardens were at all 
crowded with visitors, grave risks might be incurred. 
Not only would there be difficulty in evacuating the 
public before the gates were closed, but there would 
also be the practical impossibility of their being able 
xo find sufficient shelter outside or means of transport 
to their homes. Even were it possible to provide air 
raid shelters, owing to the large extent of the Gardens 
and the six different means of entrance, the public 
would scarcely be likely to discover the shelters, how¬ 
ever well labelled, at a critical moment, unless a 
large staff of wardens was available. Since so many 
of the staff have had to be detailed for guarding the 
Herbarium and other vulnerable spots in the Gardens, 
as well as the employees, there is no one who could 
be detailed to look after a large body of visitors. 
Adequate steps, it is hoped, have been taken to safe¬ 
guard the collections in the Herbarium, the museums, 
etc., and work is proceeding so far as possible on 
normal lines. 


The Toll of Accidents 


The Inter-Departmental Committee on the Re¬ 
habilitation of Persons Injured by Accidents has 
issued its final report (H.M. Stationery Office. 3$. (kf. 
net). The report refers to the loss to the community 
resulting from injuries by all classes of accidents as 
being “enormous’ 1 , and the cost must run into many 
millions of pounds annually. Fractures in particular 
are dealt with, and the Committee recommends in 
the first instance concentration on the provision of 
fracture services, and concludes that the treatment 


of fractures can be satisfactorily carried out only in 
specially organized hospital departments. Some 
16 per cent of all fractures are due to road traffic, 
and 29 per cent to industrial, accidents, and the 
Committee recommends a revision of the Road 
Traffic Act whereby the limits imposed on the 
amounts recoverable for the treatment of road 
accidents may be abolished. The Committee considers 
that every hospital with a medical school should have 
an organised fracture service, and that a period of 
[ajpfaring in a fracture department should be an 
obligatory peri of medical students’ training. Ques- 
o rgan ig a fao n and finance of fracture services 
and under the Workmen’s Compensa- 
is roecoocupegaded, with certain reservations, 
the treatment by the 

to receive com 


New Laboratory for Virus Research 

The Squibb Biological Laboratories, New Bruns¬ 
wick, New Jersey, have established a new laboratory 
for the study of filterable virus diseases. Dr. Ray¬ 
mond C. Parker, biologist of the Rockefeller Institute 
for Medical Research, has been appointed head of 
the laboratory, which will operate as a unit of the 
Biological Division of E. R. Squibb and Sons. The 
new building is a continuation of a programme of 
expansion which began in 1938 with the dedication 
to pure science of the 750,000-dollar laboratory of 
the Squibb Institute for Medical Research. Among 
the common diseases caused by filterable viruses are 
smallpox, rabies, equine encephalitis, measles, chicken 
pox, poliomyelitis, and the common cold. No specific 
product for the prevention of four of these diseases— 
the common cold, poliomyelitis, chicken pox, and 
measles—is yet available. 

The new virus laboratory, which was opened 
during a tour of the Squibb Institute and the 
Biological Laboratories on September 6-7, is 
housed in a specially constructed building, and 
is equipped for work with chick embryos and 
tissue culture, two of the techniques for work in 
this field. The actual working quarters consist of 
a large general laboratory equipped with every 
facility for chemical and histological work, a general 
preparation room for washing, drying, packing, and 
storing the various materials that are used, two 
special culture and operating rooms provided with 
filtered ventilation, a spacious incubator room, an 
animal preparation room, a bleeding room, and ample 
animal quarters. The arrangement of the rooms is 
such that the air of the culture suite proper is pro¬ 
tected at all times from the air of the general labora¬ 
tory and office quarters on one side, and of the animal 
rooms on the other. It is also possible for visitors 
to observe every step of the work in progress without 
entering any of the various rooms of the culture 
suite. 

Experimentation and Disease 

The thirteenth Stephen Paget Memorial Lecture 
was delivered at the annual general meeting of the 
Research Defence Society on June 13 by Sir Edward 
Mellanby, who took as his subject “The Experimental 
Method in the Conquest of Disease” (The, Fight 
against Disease, 27, Nos. 2 and 3). After a tribute to 
the memory of Stephen Paget, Sir Edward referred 
to the exhibition in an anti-vivisection office window 
of models of dogs suffering from rickets (incidentally, 
models of his own experimental animals), and re¬ 
marked that it is difficult now to find throughout 
Great Britain children suffering from the same kind of 
deformity. Sir Edward MeEanby then proceeded to 
give instances in which the experimental method had 
solved the nature and causation of various diseases. 
Di the case of facial paralysis (‘Bella palsy’), in 1844 
Bm surmised on anatomical grounds that this form 
of paralysis was caused by paralysis of the facial 
nerve, and demonstrated the truth of this surmise 
experimentally by cutting the facial nerve in an 
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animal and producing the condition, thus solving 
an age-old problem. The experimental work on the 
elucidation of the nature of rickets and scurvy as 
being due to vitamin deficiency, on the discovery of 
drugs curative for streptococcal infections, such as 
puerperal fever and pneumonia, and on the nature 
of cancer, were described. Finally, Sir Edward 
pointed out both the importance and the limits of 
clinical observation, and discussed some of the 
criticisms and failures of the experimental method. 

Early Cultural Relations in Central America 

Among communications dealing with the archaeo¬ 
logy of Central America presented to the Twenty- 
seventh International Congress of Americanists, 
which met in Mexico City on August 5-15 (see 
Nature, Aug. 19, p. 319), there were several, it 
would appear from a preliminary report issued by 
Science Service of Washington, which brought for¬ 
ward suggestions and advanced conclusions of con¬ 
siderable interest in reference to the cultural rela¬ 
tions of, and cultural successions among, the early 
inhabitants of Mexico and the adjacent regions. Dr. 
Alfonso Caso, president of the Congress, for example, 
in describing the results of his excavations on Monte 
Alban, not only argued for the common origin of 
the culture of that site with that of the not far distant 
ruined city of Mitla on the evidence of architectural 
affinities, but also put forward the conclusion that 
three stages of development are to be distinguished, 
which can be linked respectively with the Archaic 
culture of Mexico, dating from before the Christian 
era, the Toltec of Teotihuacan, and the Aztec. 
Further, Dr. A, V. Kidder, reporting on his excava¬ 
tions in pit-tombs near Guatemala city, assigns their 
builders to a period corresponding with the middle 
period at Monte Alban, or when the great Toltec 
civilization of central Mexico was approaching its 
decline. It would appear that the pottery from the 
Guatemalan pit-tombs provides a key which links 
the tomb builders with other early cultures of tropical 
central America. Some light was also thrown on the 
development of agriculture among the early peoples 
by Dr. Pablo Martinez del Rio, who advanced the 
theory that agriculture may have had a more rapid 
rise in the New World than in the Old, on the ground 
that differences in methods of seed selection and 
cultivation speeded up results for the Indian farmer, 
so that it was not necessary to postulate, as some 
botanists have done, an extremely long period of 
development. 

Electrical Development in Iraq 

In a paper communicated to the Electrical Review 
of August 18 by W, H. Peters of Baghdad, a review 
is given of the post-War development of Iraq. Both 
Baghdad, the capital city, and Basra, its modern 
seaport, were left electricity systems installed by the 
British Army during the occupation. Being war 
products, they were limited in capacity and of 
antiquated .design. During the past fifteen years 
these supply undertakings have been transferred to 
concessionaries or to the Government. The most 


provincial of the centre towns have shown initiative 
in the promotion of schemes for small plants primarily 
to serve the requirements of the administrative 
authorities for fans and for street lighting. The 
largest supply undertaking is that in the capital city, 
Baghdad, the population of which is about 250,000. 

It is directed by the Baghdad Light and Power Co., 
which is registered in the United Kingdom. It is 
the only supply station left which is of foreign 
ownership. The main thoroughfares of the city are 
copiously lighted, the load exceeding 300,000 watts. 
The port of Basra set up an efficient power station 
five years ago and the sale of energy in the port and 
the municipal area which it supplies has exceeded 
all expectations. The rate at which it sells power 
is 4-Jd. per unit for lighting and 2 id. per unit for 
domestic power. 

Within a year the ’Iraqi State Railway will be 
finally completed to the northern city of Mosul and 
will permit of railroad goods traffic both westwards 
to Syria and southwards to Basra passing en route 
Basra, Baghdad, Syria, Turkey and so on to Europe. 
This great need once fulfilled is almost certain to 
develop the import and export trade of Mosul, thereby 
increasing its prosperity. Until three years ago all 
the Diesel power stations were run by plant entirely 
of British origin, but recently German plant has made 
considerable headway. Iraq’s exports of oil and 
agricultural progress show a very satisfactory increase 
year by year and these contribute to increased 
national wealth and a higher standard of living. 
This increase in the standard of living is not confined 
to the property owners and married classes, but is 
apparent almost everywhere. It is noteworthy that 
Britain lias hitherto enjoyed no commercial privi¬ 
leges in Iraq. 

Coal Utilisation by Electricity 

According to the Electrical Review of September 1, 
Mr. M. Anderson, the director of the Coal Utilisation 
Council, estimated that to keep the public properly 
warm would necessitate the consumption of eight 
million more tons of coal per annum. To raise the 
standard of ‘heat comfort 1 was one of the principal 
aims of the plan of campaign outlined at the last 
National Coal Convention. Since the success of the 
campaign would depend largely upon the develop¬ 
ment of the domestic and industrial demand for 
electric power and especially that used for ‘space 
heating’, convenience rather than necessity would be 
the controlling influence in regulating the demand 
for coal for power. Mr. Anderson referred to several 
other methods of increasing the coal output to cojfa- 
pensate for the falling off in the direct demandunr 
coal owing to the increasing use of electric power 
and heating in many trades. Trolley buses, also, 
although they have greatly diminished the demand^ 
for electric tramways and in spite of the competition 
of oil-engine buses, have probably increased the total 
demand for electric power from the public mains and 
consequently for coal. Trolley-buses move faster and 
give a much better service than almost any other 
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vehicles. In many ways, the interests of coal and its 
derivathe electricity appear to be much the same. 
The demand by electric power stations on the collieries 
for ‘slacks*, ‘duff* and rough ‘smalls' now exceeds 
the supply, although coal-breaking and crushing plant 
has been installed at a number of collieries. This 
would naturally add to the cost of production. 

Water-cooled Lamps for Television 
A serious difficulty in television studios is the 
necessity of providing about double the light required 
by an ordinary cinema studio without subjecting 
the occupants and contents to intolerable heat. This 
difficulty has been largely overcome by the General 
Electric Co. of America at the television station at 
Schenectady. New York, by the use of a battery of 
four water-cooled quartz mercury arc units, con tainin g 
twelve argon-filled lamps having a light output 
equivalent to that provided by nearly 30,000 watts 
of incandescent light, but they give off practically 
no appreciable amount of heat. According to the 
Electrical Review of August 25, the lamps are about 
the size of a cigarette and have an extenor of quartz. 
Surrounding the tube is another quartz jacket 
through which water passes at the rate of three quarts 
a minute, dispersing about 90 per cent of the heat 
generated. The twelve 1,000-watt lamps used have 
a total light output of about 800 thousand lumens, 
while the same wattage of incandescent lamps would 
provide only 330 thousand lumens. The possibility of 
a bum from incandescent lamps, caused by the infra¬ 
red radiation, greatly inconveniences performers 
who appear before the television camera. In the case 
of the new lamps, more than 90 per cent of the 
infra-red radiation is absorbed by the circulating 
water. The cooling system of the lamps is equipped 
with a pressure-operated switch and magnetic valve, 
since the water in the jacket must be moving before 
the lamp is lighted and because the lamp must be 
turned off automatically in the event of failure or 
reduction of the water supply. During operation a 
pressure of more than 1,000 lb. per sq. in. is developed 
within the quartz jacket. 


that of the line joining Milan and Brescia. For the 
latter route an electric locomotive with a commercial 
speed of 94 m.p.h. has just been designed. In pre¬ 
paration for the forthcoming electrified link between 
Berlin and Munich, the German State Railways 
have accepted a looomotive with an ordinary speed 
of 112 m.p.h. and a possible maximum of 140 m.p .h. 
The use of locomotives of this type will, it is believed, 
reduce the journey time between Berlin and Munich 
from eight to five and a half hours. 

Health of the Army in India during 1937 
Statistics of the health of the British and Indian 
troops in India are contained in the recently issued 
“Annual Report of the Public Health Commissioner 
with the Government of India for 1937*’, 2 (Govern¬ 
ment of India Press, New Delhi. Rs. 2-6, or 4s.). 
The year 1937 was, from the health aspect, a good 
year for both British and Indian troops. There 
was a reduction in hospital admissions among both 
groups as compared with 1936 (also a good year) of 
14-3 per 1,000 of strength among British troops, 
and 37*0 among Indian troops. Although the 
admission ratio appears to be on the downward trend, 
conditions cannot be considered satisfactory accord¬ 
ing to modem health standards so long as 568 out 
of every 1,000 British soldiers and 390 out of every 
1,000 Indian soldiers are admitted to hospital during 
the course of a year. Compared with the troops in 
the United Kingdom, the hospital admission ratio in. 
India is almost exactly double. The reasons are 
partly climatic, and partly due to the more primitive 
methods of sanitation, both in the army and among 
the civil populations in contact with it. There has 
been, however,, a reduction in incidence of such 
diseases as malaria and the enteric groups of fevers. 
A new synthetic drug named ‘Certuna’ has given 
promising results in the treatment of sub-tertian 
malaria. Information is given of the work being 
done to supply pure water to the stations, on con¬ 
servancy systems, and on the sanitary control of 
milk and foods. 


Railway Electrification at Home and Abroad 
Ai/mouuH the date of opening of the electrified 
mute between Manchester and Sheffield has not yet 
been fixed, orders have been placed for seventy 
elecr&nc locomotives. This follows on the orders for 
eight multaple-unit trains between Manchester and 
Gkresop. During the last two months a number of 
new etectric services in Kent have been opened. 
According to the Beama Journal of August, the 
Smiten Railway now possesses 3,189 electrically 
t W **** vehicles, of which 603 cars have 

designed for a maximum speed of 75 
2J2*|**aadthemmainderof 60m.p.h. These 
i jJWww yrtusn compared with the rated 

Mmem ' 

;Writer?. Railway undertaking is a 

average 
t Tb^probtoSof 
diffident from 



Work of Indian medical Institutes 

The reports of the Haffkina Institute for 1938 
and of the Pasteur Institute of India, Kasauh, for 
1987, have reached us. The Hafifkine Institute is 
the centre for the preparation of Haffkine’s preventive 
plague vaccine, of which 1,137,086 doses were issued 
during the year. Some trials of the Institute’s anti- 
plague serum were made m a small outbreak of 
plague, with a mortality of about 26 per cent, com- 
pared with a mortality of about 63 per cent with 
other non-specific treatments. Two of the sul- 
pha nilam ide drugs, Prontosil and M. and B. 693, so 
valuable in streptococcal infections, were tried in 
plague but showed little or no curative power. A 
number of research studies on plague vaccine and 
serum, anti-malaria drugs, human and rat leprosy, 
fleas, and other subjects are summarized. At the 
Kas«di Pasteur Institute, anti-rahio treatment is 
«wrae4 out. The totalmurnher of patients attending 
few Institute and its centred was £8,076. of whom 
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20,936 received the full course of anti-rabic treat¬ 
ment, with a mortality of 0*45 per cent. The vaccine 
employed was a earbolized 5 per cent emulsion of 
brain of sheep inoculated with Paris fixed virus. The 
deaths from rabies registered in 1937 in the Punjab 
and the United Provinces numbered 438. 

Cosmic Data 

Two valuable summaries of the data at present 
available as to the motion of the galactic system 
among the nebulae and as to the sources of stellar 
energy are contributed by Dr. E. Hubble, of the 
Mount Wilson Observatory, Pasadena, and by Prof. 
H. N. Russell, director of the Princeton University 
Observatory respectively, to the August issue of the 
Journal of the Franklin Institute, With respect to the 
extragalactic nebulae taken as frame of reference, the 
galactic system is moving with a speed of the order 
of 100-200 kilometres per second in the direction of 
the northern galactic latitudes. The sun is rotating 
about the centre of the galaxy with a speed of the 
order of 275 kilometres per second in the galactic 
direction latitude 0°, longitude 55°. The resultant 
is a speed of the order 300 kilometres per second 
in the direction latitude 35° north, longitude 56°. 
After pointing out that the reactions which provide 
the stars with their energy must be accompanied 
by a loss of mass, Prof. Russell summarizes the 
recent work of Prof. H. A. Bethe, of Cornell Univer¬ 
sity, on the six steps by which the impact of four 
protons, that is, hydrogen atoms, on a carbon atom 
which acts as a catalyst lead to the production o£ a 
helium atom. Owing to the diminution of mass 
involved in the conversion, the process is capable of 
supplying the sun’s energy if its temperature is of 
the order 18—21 million degrees centigrade, that of 
Sirius at 22 million and that of y Cygni at 30 million, 
all of which temperatures are in agreement with 
astrophysical observations. 

The National Central Library 

The twenty-third annual report of the Executive 
Committee of the National Central Library refers to 
the way in which development has been hampered 
by the absence of sufficient funds. The only depart¬ 
ment which is able to provide anything like an 
adequate service is the Bureau of American Biblio¬ 
graphy, recently established with the aid of a generous 
grant from the Rockefeller Foundation. The two main 
sources of income have been, as in previous years, 
the grants of £5,000 from the Treasury and £4,000 
from the Carnegie United Kingdom Trust. Of the 
10,825 volumes added to the library, 7,203 were 
presented; 46,715 books were issued to libraries 
and 11,968 to adult classes. The total number of 
outlier libraries is 135, consisting of 113 special 
libraries, 19 London borough libraries and 3 urban 
libraries, representing a stock of 4,201,000 volumes, 
from which 11,361 books were lent during the year. 
The regional library systems now cover the whole 
of England and Wales, embracing 479 libraries. 
During the year, 50,031 books were lent by libraries 
in regional systems to other libraries in their own 


system, and in addition 7,104 books were lent to 
libraries outside their own regional area through the 
National Central Library. Of the 3,538 books lent 
to university libraries, 1,846 were supplied by the 
National Central Library and its outliers, 1,536 by 
other university libraries, and 156 by foreign libraries. 
As against 508 books lent to libraries in 24 foreign 
countries, libraries in 16 foreign countries lent 283 
books to libraries in the British Isles. 

Data of Seismology 

Valuable seismological data have just been received 
from India (Government of India, Meteorological 
Department, Seismological Bulletin, July-Sept. 1938). 
This publication contains readings of the seismograms 
received at the observatories of Agra, Bombay, 
Calcutta, Colombo, Dehra Dun, Hyderabad and 
Kodaikanal, together with non-instrumental reports. 
Readings from the Indian observatories are par¬ 
ticularly important for the determination of the 
epicentres of earthquakes removed from North 
America, Europe and Japan, where the majority of 
the earth’s seismological stations are situated. The 
non-instrumental reports indicate the occurrence of 
four local shocks in July, seven in August and six in 
September, some of which were followed by after¬ 
shocks. Silchar, Lahore and Kalat each reported 
shocks on two separate occasions. 

Earthquakes during June 1939 

According to the Central Seismological Bureau 
at Strasbourg, 132 earthquakes were registered by 
seismographs or felt by people during June 1939. The 
most on any one day was ten on June 4, and the 
least on any one day was one on June 25. Undoubt¬ 
edly the strongest shock during June was that of 
June 22 on the Gold Coast, having an epicentre 
provisionally calculated to be 5*7° N., 0*7° W. The 
next three in intensity were June 18, felt scale 7 
(Rossi-Forel) at Costa Rica, June 5 with epicentre 
in the Atlantic west of the Azores, and June 8 with 
possible deep focus (130 km.) in the Islands of 
Samoa. Other shocks for which provisional epicentres 
could be obtained were June 3, Tananarive (scale 2); 
June 4, north-west Australia and Arizona; June 6, 
Algeria ; June 12, Porto Rico ; June 23, near Apia ; 
June 24, two in California; June 27, Philippines ; 
and June 29, Vrancea. During June the Fort de 
France station registered eight local tremors. 

New Fellows in Pure Research at Mellon Institute 
Dr. R. S. Tipson and Dr. Warner Carlson have 
been appointed fellows in the Department of Research 
in Pure Chemistry in the Mellon Institute. Dr. 
Tipson was bom in Derbyshire in 1906. He was 
awarded the degree of B.Sc. of the University of 
Birmingham in 1927 and then engaged in research 
on the carbohydrates under Prof. W. N. Haworth. 
Later he conducted an investigation, for the British 
Empire Cancer Campaign, on the preparation of 
tobacco tar and determination of its constituents. 
In 1929 he was appointed to a research fellowship 
in the department of industrial and cellulose chem- 
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mtry, McGill University, Montreal, Canada, where, 
m collaboration with Prof. Harold Hibbert, he 
examined the structure of certain bacterial poly- 
‘saccharides. He went to the United. States in 1930 
to become a research assistant to Dr. P. A. Levene 
on the staff of the Rockefeller Institute for Medical 
Research, New York, and m 1926 was promoted to 
the position of research associate. Dr. Carlson was 
bom in Lincoln, Nebraska, in 1913. He pursued his 
early professional education at the University of 
Nebraska, from which he obtamed the degree of B.S. 
in chemistry in 1933 and the degree of M.S. m the 
same field in 1935. A little more than a year was 
spent at the Iowa State College in biophysical chem¬ 
istry, after which he transferred to the Ohio State 
University. At the latter institution he held a 
research Fellowship m the Industrial Research 
Foundation, receiving the degree of Ph.D. in March 
1939 with a thesis entitled “Physiological Studies on 
the Synthesis of Dextran by Bacteria of the Genus 
Leuconostoe”. 

Mathematical Tables 

The Works Progress Administration of the City of 
New York is undertaking extensive computation of 
mathematical tables. The work is sponsored by Dr. 
L. J. Briggs, director of the National Bureau of 
Standards, and is intended to give employment to 
clerical workers in New York. Several tables, in¬ 
cluding Bessel functions for complex arguments, 
exponential and trigonometric integrals, and the 
error function are completed or m active progress. 
Of the tables under consideration, the most note¬ 
worthy is a table of elliptic functions for complex 
arguments so designed as to cover a period parallelo¬ 
gram in each case. 


Relations of Science entitled “Contacts of Religion 
and Science”, can be obtained, temporarily, from 
the British Association, Down House, Downe, 
Famborough, Kent, price 6d. each. 

Owing to the outbreak of war, it has been necessary 
to postpone indefinitely the general discussion, 
arranged by the Faraday Society on “The Electric 
Double Layer”, which was to have been held Sep¬ 
tember 25-27. It is at present hop9d to publish 
the papers in an early issue of the Transactions. 

The National Emergency Blood Transfusion 
Service announces that registered blood donors in 
London and Greater London will be notified when 
they are required, and until then they need take no 
action. Donors having group 0 blood will be called 
upon first for blood to be stored for national use. 

The Joint Tuberculosis Council will hold a course 
m radiology at Shire Hall, Castle Hill, Cambridge, 
during September 20—22. A course in the diagnosis 
and treatment of pulmonary tuberculosis will be 
held at the Tuberculosis Office, 352 Oxford Street, 
Manchester, during October 10-14. Further informa¬ 
tion can be obtained from Dr, J. B. McDougall, 
Preston Hall, near Maidstone. 

Pbof, Albrecht Schmidt of Frankfort-on-Mam 
and Prof. Johannes Stark, of the Physikalisch- 
Technisehen Reichsanstalt, Berlin-Chari ottenburg, 
have been awarded the Goethe Medal for Art and 
Science, and Dr. Karl Frik, director of the Woraor 
Siemens Institute for Radiology in the Robert ICocli 
Hospital in Berlin, has been awarded the Rioder 
Medal by the German Rontgen Society. 


Recent Sunspots 

Two very large groups of sunspots have recently 
appeared. The first of these was a big single spot 
with companions increasing in size ; the second 
group comprised a complex stream. Positions and 
areas are as follows ; 


Bate on dlai 


Aug £3—Sept. 7 
Sept 4—Sept 17 


Central meridian 
psu&ftge 
Sept* 1*0 
Sept. 10,5 


Latitude 


15° S 
35° S 


Maximum 

area 

3000 

2500 


The areas are corrected for foreshortening and are 
expressed in millionths of the sun’s visible hemisphere. 
An extensive bright eruption associated with the 
second group was observed at Greenwich on Sep¬ 
tember 8 from Ilh. 35m. until about 12h. 30m., the 
maximu m being at llh. 43m. U.T. 


Amonncemetits 

Tta printed addresses prepared in connexion with 
the Dundee meeting of the British Association, 
Y fejpfodft.'tfy* prc«4ential address by Sir Albert 
~ ^ of seeftipnal presidents, the 
\ Association Lecture, bj 
• imd Socjiat Pioneer 

eba^rtoa^ 



Dr. George W. Corner, professor of anatomy, 
University of Rochester School of Medicine, New 
York, has been appointed editor of the American 
Journal of Anatomy in succession to the late Dr. 
Charles R. Stockard. 

The issue of the Medical Journal of Australia for 
July I is a silver jubilee number containing articles 
on the progress of medicine, surgery, preventive 
medicine and medical journalism during the last 
twenty-five years. 

An institute for research in rural hygiene has 
recently been set up in a farmhouse at Lichtenstein 
in Bavaria, the birthplace of Max von Pettenkofer, 
the founder of experimental hygiene in Germany. 

The seventh International Congress on Rheuma¬ 
tism will be hold in New York, Philadelphia and Bos¬ 
ton during June 1-10, 1940. Further information 
can be obtained from the Ligue internabionale contre 
le rhumatisme, Keizergraeht 489, Amsterdam. 

According to official statistics, the population of 
Japan on October Z, 1938, was 72,227,700, or 969,000 
more than in the previous year. Tokyo is the most 
populous oitgr with 6,457,000 inhabitants. 
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LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return , or to correspond with the writers of, refected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications . 

Notes on points in some op this week’s letters appear on p. 517. 

Correspondents are invited to attach similar summaries to their communications. 


Quantitative Comparison of the Biological Effects 
of Neutrons and other Ionizing Radiations 

A considerable number of tissues have been 
exposed to very high energy Be-D neutrons (^12 
Mev.) with the help of cyclotrons, in the United States. 
The published values of the ratio y/N of the gamma - 
ray to the neutron doses for a given biological effect 
range from 2 to 8. These ratios should be comparable 
among themselves, but since the neutron doses were 
measured in arbitrary units they cannot, without 
further experiment, be regarded as indicating the 
ratio of the absorbed neutron and gamma-ray energy. 
Two investigations have been reported in which an 
attempt has been made to measure this quantity. 
Zimmer 1 , using Li-D neutrons, found the ratio of 
gamma-ray to neutron energy necessary to produce 
the same increase in mutation rate in Drosophila 
sperm to b e y IN — 0*7, whereas for the lethal effect 
on the bean root we 8 have found y/N = 11. Com¬ 
parable procedures were adopted for the estimation 
of the neutron energy absorbed in the tissue in the 
two cases, and these were roughly checked by the 
exchange of ionization chambers 3 . 

Before attempting any biological interpretation of 
such a striking difference in the sensitivity of bean 
roots to gamma-rays and neutrons we have con¬ 
sidered whether any known physical process could 
increase the energy absorption of a given beam of 
neutrons in tissue appreciably above the value which 
we have estimated. This value takes into account 
the recoil atoms of hydrogen, carbon, oxygen, and 
nitrogen, which contribute respectively 92 per cent, 
1-7 per cent, 5*2 per cent, and 0*4 per cent of the 
total estimated energy absorption, and the dis¬ 
integration of nitrogen, which adds a further 0 *4 per 
cent. The interaction of fast neutrons with nearly 
forty elements has been measured by various authors 4 , 
including all elements, other than the inert gases, up 
to and including calcium. The energy absorbed per 
unit mass of the element by the process of nuclear 
recoil is maximum for hydrogen, and falls steadily 
to 1 per cent of this value for calcium, and 0-05 per 
cent for lead. In some cases, for example lithium, a 
single atomic disintegration together with the sub¬ 
sequent decay of the unstable nucleus, may liberate 
more than ten times as much energy as that of the 
average recoil hydrogen atom. Such atoms, however, 
are present in tissue in altogether too small amounts 
to make an appreciable contribution to the total 
energy absorption, and a careful study of the data 
makes it fairly certain that in the case of irradiation 
by D-D neutrons no atomic disintegration or induced 
radioactivity is likely to make a larger contribution 
than that estimated above for nitrogen. 

Lest any of the minor atomic constituents of proto¬ 
plasm had been overlooked, the matter was tested 
experimentally. Grass tips were incinerated with 
nitric acid so as to obtain a fifteen-fold concentration 


of the non-volatile constituents. This ash was 
strongly irradiated for thirty minutes and tested (o) 
by insertion into a large ionization chamber con¬ 
nected to a Lindemann electrometer, (b) by a Geiger 
counter, fox induced radioactivity. Measurements 
were commenced 30 sec. after the end of the irradia¬ 
tion. Method ( b ) showed some radioactivity. By 
introducing uranium into the position occupied by 
the ash it was possible to estimate the energy libera¬ 
tion in tissue corresponding to any given observed 
activity and decay constant. This made it clear that 
there was no element of period greater than -—- 3 sec. 
present in the irradiated ash which, either during 
irradiation or the subsequent five days*, could make 
any appreciable contribution to the energy absorption 
in this tissue. To test for short-period activity the 
ash was applied as a thin layer to the inside of a 
small electron metal ionization chamber, with 15 per 
cent by weight of dextrin as a binder. When 
irradiated, the difference between the observed 
ionization and that to be expected from the chamber 
plus dextrin represented only 7 per cent of the total 
energy absorption in tissue. 

We are thus unable to find any reason for supposing 
that our estimates of neutron energy absorption in 
tissue are seriously in error. Probably the explanation 
of the greatly increased sensitivity of certain tissues 
to neutron, as compared with gamma-ray energy, 
must be sought in terms of specific relationships 
between the distribution of ionization and biological 
structure. It is very desirable, however, first to 
know whether neutron and gamma-ray energy are 
equally efficient in producing simple chemical changes, 
and this we are in process of investigating. 

We gratefully acknowledge the financial assistance 
of the British Empire Cancer Campaign. 

L. H. Gray. 

The Mount Vernon Hospital J. Bead. 

and the Badium Institute, 

Northwood, Middlesex. 

July 29. 

* The period during which the growth of the beans was observed, 

1 Zimmer, Str . Th., S3, 517 ; 63, 528 (1938). 

* Gray, Read and Mottram, Nature, 144, 479 (1939) 

J Gray and Read, Nature, 144. 439 (1939). 

4 Ladenburg and Roberts, Phys. Rer., 50, 1160 (1636). Kikucht and 
Aoki, Phys. Rev., 55. 108 (1639). 


Scattering of D—D Neutrons 
Experiments hitherto performed on the scattering 
cross-sections of various substances for D—D 
neutrons have led to fundamentally different results. 
Most observers have found that the cross-section a 
increases regularly with the atomic number, and some 
have deduced from their results the variation with 
Z of 5, the ‘sticking factor’. Kikuchi and Aoki and 
collaborators 1 , however, have observed a periodic 
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variation of a with Z . The detectors used in all these 
experiments have been either sensitive to fast neu¬ 
trons of wide range of energy, or sensitive to slow 
neutrons. Since the 170 min, period of phosphorus 
is excited only by neutrons of energy greater than 
about 2 Mev., it is an ideal detector for D—D 
neutrons, especially as our experiments have shown 
that there is no observable elastic scattering of these 
neutrons by elements of widely differing atomic 
number such as sulphur, iron and lead. The dis¬ 
advantage of the use of phosphorus, however, lies 
in its relatively low intensity of excitation, so that 
the detector had to be placed near (9 cm.) the target. 
In consequence the geometry was not ideal, and only 
relative cross-sections could be obtained. In spite 
of this , however, the mean free path in paraffin wax 
was the same to within experimental error as that 
observed by Booth and Hurst*, among others, using 
better geometry and an indium foil as a slow neutron 
detector. 


This result is the more curious in view of the fact 
that for the majority of the elements investigated 
the cross-section observed was roughly half of the 
value obtained by previous observers. While our 
results vary in accuracy between 5 and 15 per cent, 
the fine structure observed by Kikuchi and Aoki is 
roughly corroborated. A graph showing variation of 
a with Z (so far as iodine) is given. 

A fuller account of the experiments performed will 
be published elsewhere. 

W. D. Ai sms. 

C. Hubse. 

Clarendon Laboratory, 

Oxford. 

July 26. 

* j pa#*. £<*,**, m <m»>. 

'JYws. Ml, *48 (10S7). 


1 Sfejsytye Oxidation of Aluminium Alloys 

«perfio»al film farmed on heating an alloy 
Oft a mixture of oxides of the 
'Jf* ’’J&ips oraimetanoes, however, 
** of a 

«ii This has 

wfa* tta# with pjtfdked 


surfaces of brass and stainless steels. Electron- 
diffraction investigations have lately furnished a 
considerable number of similar examples 1 - 6 . 

Experiments with some al umini um alloys have 
shown that selective oxidation in these alloys occurs 
with a hitherto unrecorded prominence. The alloys 
in question were aluminium-beryllium and aluminium- 
magnesium, they were oxidized in an electric furnace, 
in air at atmospheric pressure. The composition of 
the surface layers after oxidation was investigated 
with the aid of an electron-diffraction apparatus. 

A 99*8 per cent aluminium 0*2 per cent beryllium 
alloy oxidized at 630° C. gave the electron-diffraction 
pattern of BeO ; at lower temperatures the well- 
known diffuse A1 2 0 3 pattern was recorded. So small 
an a dmix t u re of berylli um is thus sufficient to cause 
a layer of pure BeO to form on the surface, provided 
that the alloy is oxidized at a sufficiently high 
temperature. Eor an alloy containing 3 per cent of 
beryllium, the limiting temperature was 600° C. on 
surfaces oxidized at 500° C. and higher, 
BeO only appeared on the surface. 

The selective character of oxidation 
of the surface of aluminium-magnesium 
alloys has already been recorded 1 . 
Preston and Bircumshaw found that 
MgO is formed on the surface of an 
alloy containing so little as 0*5 per cent 
magnesium. We were successful in 
extending this limit by producing a film 
of MgO on an alloy conta inin g no more 
than 0*03 per cent of magnesium. 
The indispensable condition was to 
perform the oxidation just below the 
melting point of the alloy. The specimen 
was kept for twelve hours in a furnace 
where the temperature was maintained 
between 650° and 660° C. In the case 
of an alloy containing 0*1 per cent 
magnesium, an oxidation temperature 
of 620° C. was sufficient. With a 1*4 per 
cent magnesium alloy the surface layers 
consisted of MgO at 400° C. 

In looking for an explanation of such 
striking facts as the formation of a 
layer of pure MgO on the surface of an alloy containing 
barely one atom of magnesium for about 3,000 atoms 
of aluminium, chemical arguments are of little help. 
As a matter of fact, the heat of oxidation of alum¬ 
inium (namely, 190) is much greater than that of 
magnesium (143) or beryllium (131). ‘Preferential’ 
oxidation in the sense of greater chemical affinity 
of magnesium or beryllium for oxygen, or reduction 
of the previously formed ALj0 3 by beryllium or 
magnesium, can thus scarcely be considered as a 
probable hypothesis. 

The accumulation of ZnO on the surface of brass 
has been attributed by some investigators to the 
higher vapour pressure of zinc. The same might have 
played some part in alu minium -magnesium alloys. 
Beryllium, however, possesses a much higher boilmg 
point than aluminium. Thus it would be expected 
that aluminium would have a higher vapour pressure 
at the temperatures at which oxidations were per¬ 
formed. Accumulation of BeO in surface layers 
cannot be explained, therefore, in this way either. 

One of us has pointed out the important role of the 
surface tension of the constituents of an alloy in 
determining the composition of its surface layers 3 . 
Unfortunately, there sure no data with regard to the 
Surface tension of the three metals involved in these 
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investigations. ThiB makes it impossible to predict 
which of the metals should be adsorbed on the surface. 
If we assume, however, that the difference of surface 
tensions is the cause of highly selective oxidation of 
aluminium-beryllium and aluminium-magnesium al¬ 
loys, it is to be inferred that the surface tension of 
magnesium and beryllium is much lower than that 
of aluminium. 

S. DOBltfsEI. 

M. NiesziUChowski. 
Institute of Experimental Physics, 

University, Poznafi. 

July 24. 

1 Preston, 0. D., and Bircumslmw, L. L., Phil. Mag., 80, 706 (1935). 
a Iitaka, I M and Miyake, S., Nature, 136, 437 (1935); 137, 457 
(1936). 

3 Dobifisld, 8 ., Nature, 141, 81 (1938) and Bull. Int. de VAcad. Pol , 
169 (1938) 

* Dobiiiski, S., and Jagielski, A., Bull Int. do VAcad. Pol ., 424 (1938). 
a Bobidaki, S., and Grycxa, J., Acta Physica Polonica, in tbe press. 


Extremely Bright Spots on Coolidge Tube Target 
While making tests with a newly made Coolidge 
tube with molybdenum target, we discovered several 
bright spots of unusual brightness on its target 
surface. 



(«) W 


The accompanying illustration showB (a) photo- 
graphs of the target when only the cathode of the 
Coolidge tube was heated, that is, while the X-rays 
were not being radiated, and (6) of the same target 
taken when a voltage of 60-cycle 40 kv. (peak value) 
was impressed on the anti-cathode and an electronic 
current of 20 mA. d,c. was flowing, that is, while 
X-rays were being radiated. In front of the lens of 
the camera, a right-angled glass prism was attached 
so as to prevent the X-rays being projected on the 
sensitized plate of the camera. In (6) several white 
spots will be seen, whereas in (a) no such spots exist. 
The photograph does not show these spots well; the 
actual bright spots glare quite intensely and look as 
if they were embossed on the target surface. The 
target of the Coolidge tube was continuously cooled 
with running water. 

In order to ascertain whether these bright spots 
were produced during the half-cycle in which the 


electronic current follows, or during the other half¬ 
cycle, a stroboscopic observation was made, and it 
was found that they were produced only during the 
former half-cycle, and the larger the instantaneous 
value of current the greater the intensity. Further¬ 
more, when the heating current of the cathode was 
kept constant, there was practically no change in 
the brightness of the spots, even when the anode 
voltage was lowered to a voltage such as 10 kv. (peak 
value), at which no radiation of the characteristic 
X-rays of molybdenum would take place ; but when 
the heating current was varied, the brightness was 
greatly affected, these spots being nearly invisible 
when the electronic current was less than 10 mA. 

From these results it would appear that the spots 
are due to electronic bombardment; in other words, 
due to a particularly intensified electric field at some 
minute protrusions accidentally existing on the target 
surface, the protruding points become incandescent. 
As clearly seen from the photographs, the surface 
of the target is not perfectly smooth ; it is covered 
with scratches, as if the surface had been brushed 
over. These facts support the view put forward. 

I. Koga. 

M. Tatibana. 

Department of Electrical Engineering, 

Tokyo University of Engineering, 

Tokyo. 

June 19 . 


A similar phenomenon to that described by 
Messrs. Koga and Tatibana has been observed during 
the course of certain research work on multi-segment 
magnetrons operating under rather abnormal circuit 
arrangements at about 80 cm. wave-length. 

Brilliant points of luminescence have been observed 
on the rear surfaces of the anode segments, which are 
each in the form of a hollow tantalum triangle with 
one curved face receiving the electron stream, and 
generally running very hot, about yellow-white. The 
appearance of these spots of light was so distinctive 
that it was at first thought that holes had been 
formed in the anode rear surface, making visible the 
almost white-hot inner face. On examination, when 
not operating, it was seen that the anodes were not 
punctured, nor was it possible to account for such 
puncturing, although a ‘cyclotron* effect has been 
observed giving a charge on a screen surrounding 
the anodes four times the voltage applied to the 
anodes. 

It was found that a high output was needed before 
the spots appeared and the general order was about 
400 watts radio frequency with the anodes dissipating 
about 176 watts. Furthermore, the spots were critical 
with regard to filament emission and also disappeared 
suddenly below 2,100 volts on the anodes, but were 
quite unchanged by large variations of voltage 
above this : a fact which is noticed by the Japanese 
investigators. 

I remember noting several years ago similar effects 
in a Farnsworth cold cathode multiplier (photo¬ 
electric cathodes with focusing magnetic field) where 
flash-overs kept occurring, maybe due to the libera¬ 
tion of gas from an almost microscopic incandescent 
protuberance. 

Jan Forman. 

Ultra-short Wave Laboratory, 

London Hospital Medical College, 

Turner Street, London, E.l. 
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Vitamin B e and Skin Lesions in Rats 

Vitamin' B a * has been defined 3 as ‘"that part of 
the vitamin B 2 complex which is responsible for the 
cure of the specific dermatitis developed by young 
rats fed on a vitamin B-free diet supplemented with 
purified vitamin Bj and lactoflavin” (riboflavin). The 
specific skin lesions ("‘rat acrodynia”) are char¬ 
acterized by s ymm etrical dermatitis with oedematous, 
scaly skin, mainly on the most peripheral parts of 
the body, such as the mouth, nose, paws, ears and 
tail. 

In a later study, Lepkovsky, Jukes and Krause 3 
have shown that rats need a further factor, in addition 
to vitamin B 1} riboflavin and vitamin B e , to supply 
the requirements for normal growth and development 
on a diet deficient in vitamin B. In the opinion of 
the authors mentioned, this additional factor corre¬ 
sponds presumably to the so-called chicken pellagra 
factor or the “filtrate factor” 4 . Addition of vitamin B e 
(called * also Factor 1) alone did not permit growth 
in rats, and “some of the rats developed swollen 
eyelids which tended to stick together. The eyes 
were watery and the nose was inflamed”*. Addition 
of the filtrate factor (called also Factor 2) alone 
resulted in slow growth, and the rats developed the 
specific acrodynia-like skin condition. Addition of 
both Factor X and Factor 2 assured normal growth 
and development. 

Apart from the sticky eyes and sore nose, the skin 
lesions were not attributed to deficiency of the filtrate 
Factor but almost exclusively to that of vitamin B„, 
which was regarded as the specific skin factor of the 
vitamin B t complex for rats, the skin lesions in ribo¬ 
flavin deficiency in rats being less conspicuous. Thus, 
the designation adermin has been proposed by Kuhn 
and Wendt* for vitamin B 8 . 

In a preliminary paper®, attention has been directed 
to the fact that this conception was not borne out 
by direct experiments in which pure vitamin B e was 
substituted for the crude vitamin B a concentrate used 
by Lepkovsky, Jukes and Krause 3 . Admittedly, in 
rats suffering from acrodynia (with the exception of 
a few refractory rats), addition of 10 micrograms 
daily of vitamin B e , natural or synthetic*, brought 
about improvement of the specific dermatitis and in 
many instances led to complete cure. In the further 
course of these experiments, rats often died from 
other internal deficiency diseases, such as panmyelo¬ 
phthisis, adrenal haemorrhage, liver injury and kidney 
injury, the nature of which need not be discussed 
here. Later, in a large percentage of the remaining 
group of rats, there developed extreme and severe 
skin lesions which differed from those seen in acro¬ 


dynia in rata. Three more or less distinct types of 
lesions were observed in this group of rats, which to 
date includes more than 100 animals. 

Type I. The hair over the abdomen is matted 
together, appears damp and is sticky to the touch. 
There is loss of hair around the chin, nose and eyes 
and over the forehead between the ears. The sides 
of tile cheeks and also the abdomen are often covered 


scales, which are generally brown in colour. 
These scales may sometimes become quite thick. In 
advanced oases, the Kds of the eyes seem to be in- 
and are sometimes kept closed, while the 
may extend over the sides of the 
account of irritation, the 
Ft 5 fbapahhad apxd cheeks with the 


ya* At <*r disposal bj 
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forepaws and thus transfer a coating of the brown 
scaly matter to the paws. There is emaciation and 
inanition. 

Type II. After complete cure of the acrodynia, 
new lesions start around the mouth, the groin and 
the acillae, in the form of inflammation and scale 
production. Later, alopecia follows, extending to the 
neck and over the back. Hyperaemia may be seen 
also on the ears, and the forepaws often become 
excoriated. In several animals generalized scaliness 
(exfoliative dermatitis) has been observed. 

Type HI, the rarest in our observation, corresponds 
to the descriptions given 3 > 7 of rats with watery eyes 
which stick together^and sore mouth. 

Concentrates of liver and yeast and filtrates from 
wheat germ, yeast and rice polishings, after adsorption 
on fuller’s earth, in proper doses assure complete 
cure of all these skin manifestations. 

In view of these results, the part played by the 
vitamin B s complex in dermatologic conditions has 
to be extended beyond vitamin B fl , and the term 
adermin, because it is misleading, should be aban¬ 
doned. In accordance with the chemical nature of 
vitamin B 8 , which is a pyridine derivative containing 
several oxy (methoxy) groups, the term pyridoxin 
appears to be appropriate. 

Paul Gyorgy. 

Robert E. Eckardt. 
(Fellow in the Dept, of 
Biochemistry, assigned to 
Dept, of Pediatrics.) 

The Babies and Children’s Hospital, 
and the Department of Pediatrics, 

School of Medicine, 

Western Reserve University, 

Cleveland, Ohio. 

July 25. 

1 Gyorgy, P„ Mature, 133, 498 (1931). 

* Birch, T. W., and Gyorgy, P., Biochem. J., 30, 304 (1930). 

8 Lepkovsky, S„ Jukes, T. H. t and Krause, M. E., J. Biol. Chem., 115, 
557 (1930). 

4 Elvehjem, C. A., and Koelm, C. J., jun., J. Biol . Chem , 108, 709 
(1935); Lepkovsky, S., and Jukes, T. H., ibid., U4, 109 (1936). 
8 Kuhn, R., and Wendt, G., Ber. deutsch. chem. GeselL, 71, 780 (1938). 

• Gyorgy, J. Anier. Chem . Soe., 60, 983 (1938). 

T Olejaon, J. J., Bird, H. R„ Elvehjem, C. A., and Hart, E. B., «/. 
Biol. Chem., 127, 23 (1939). 


Influence of Glutamine on the Growth of 
Streptococcus hxmolyticus 

It has been recently demonstrated by Mcllwain, 
Fildes, Gladstone and Knight 1 that glutamine is an 
essential growth factor for most strains of haemolytic 
streptoeei freshly isolated from pathological processes. 
By the use of glutamine, these investigators have been 
able to replace completely the hitherto essential meat 
extractives in their culture medium. 

We have been able to confirm the work of Mcllwain 
and his co-workers. Employing a strain of Streptococ¬ 
cus hcemolytictcs isolated from a case of septicaemia 
which terminated fatally, good growth was obtained 
in a peptone base medium, similar to that used by 
Mcllwain et al., when it was supplemented with 
glutamine. Controls showed little or no growth. 
The specimen of glutamine used was prepared from 
natural sources by the method of Vickery, Pucher 
and Clark*. Under similar test conditions, glutamine 
exhibited a moderate growth-stimulating effect on 
several stock cultures of Str. hcemolyticus. 

It is of considerable interest to recall the observa¬ 
tions of Dapt®* who showed that beet juice contains 
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a powerful growth-stimulating hormone for Str. 
hcemolyticus. He was able to demonstrate a marked 
reduction in the ‘lag phase’ during the growth of 
this bacterium in beef infusion broth to which had 
been added 0*1 per cent beet juice. Since beets are 
a rich natural source of glutamine, the connexion is 
suggestive. 

In an attempt to grow the freshly isolated strain 
of Str. hcemolyticits in a medium of completely defined 
•chemical composition, including glutamine, the 
peptone in Mcllwain’s medium was replaced with an 
amino-acid mixture (Fildes 4 ) frequently used in this 
laboratory for nutritional studies. No growth was 
obtained under these conditions, nor was growth 
observed when the peptone was replaced with aeid- 
liydrolysed casein. In view of these findings, it seems 
likely that there is present in peptone another factor 
(or factors) which must be available before freshly 
isolated strains of Str. ha?molyticu8 can be cultivated 
in a medium of known chemical composition. 

Maurice Landy. 
General Biochemicals, Inc., 

Division of John Wyeth and Brother, Inc., 

Cleveland, Ohio. 

July 20. 

1 McIIwain, H., Elides, P., Gladstone, G. P. f and Knight, B. C. J. G. f 
Biochem . J., 33, 223 (1939). 

* Vickery, H. B., Pucher, G. W,, and Clark, H. E., J. Biol. CTiem , 

109, &9 (1985). 

* Bart, E. E., Proc. Soe. Exp. Biol Med., 32, 363 (1934). 

* Fildes. P.. Richardson, G. M., Knight, B. C. J. G., and Gladstone, 

G. P., Brit. J. Exp. Path., 17, 481 (1936). 


Nature of a Group in Papain Essential to 
its Activity* 

Much of the literature on the activation and 
inactivation of papain 1 » !2 » 8 » 4 supports the hypothesis 
that there is an essential SH group in the active 
enzyme. 

The active crystalline enzyme 6 , however, does not 
give a positive nitroprusside test or a satisfactory 
titration with porphyrindin 8 . Crystalline papain, like 
certain other proteins, was observed to give a positive 
nitroprusside test in the absence of cyanide only 
after denaturation. If, however, the native protein 
was first inactivated with iodoacetate, then separated 
from the excess of iodoacetate by precipitation with 
salt and finally denatured as before, no nitroprusside 
test without cyanide was obtained. In agreement 
with this observation, hydriodic acid was detected 
in the mother liquor from the salt precipitation. 
Titration of the denatured protein in urea solution 
by iodine gave results which indicate that only one 
sulphur group (of about ten in xihe papain molecule) 
is involved and that it disappears when the enzyme 
is inactivated by iodoacetate or cystine. This is 
supported by the observation that inhibition of 
papain activity is produced by one molecular equiva¬ 
lent of iodoacetate. Papain is still ‘native* after 
reaction with cystine; that is, the solubility is 
apparently unaltered and the protein can still be 
crystallized. 

It may be concluded that the SH group that 
appears on denaturation is blocked from reaction 
with some but not with all reagents while the protein 
is in the native state. Dr. M. L. Anson informed us 
by private communication that he has observed that 
SH groups in certain proteins react withiodoacetamide, 
but are not attacked by oxidizing agents. 

* Food Research Contribution No. 448. 


Results of titrating denatured papain SH groups 
with iodine are shown in the accompanying table : 


Enzyme 

prepaia- 

tton 

Treatment 
oi protein 

Equivalents of 
protein x 10 7 

Equiva¬ 
lents of 
sulphydryl 
v 10' 

SH per 
equivalent 
of acti\e 
protein 

Total 

Active 

A 

None 

37 

30 

28 

0 93 

A 

Iodoacetate 

37 

2 

5 

— 

A 

None 

19 

15 

17 

1 13 

A 

Iodoacetate 

10 

1 

1 

— 

B 

None 

32 

23 

27 

1 17 

B 

Cystine 

32 

10 

11 

1*1 

B 

Cystine 

31 

7*3 

11 

j 1*5 

B 

Iodoacetate 

31 

1 

2 

— 


The equivalents of protein are calculated using a 
molecular weight of 30,000 7 . The enzyme prepara¬ 
tion treated with iodoacetate contained 21 milk 
clotting 7 units of papain per mgm. of protein nitrogen 
when activated with cyanide, and the one treated 
with both cystine and iodoacetate contained 27 units. 

After the native protein had been freed of the 
5-10 fold excess of iodoacetate or the excess of solid 
cystine, it was denatured by heating at 70-75° C. for 
10 minutes. The protein was centrifuged out, washed 
and finally dissolved in strong urea solution. This 
solution was treated essentially by the method 
described by Lavine 8 for the estimation of cystine 
except that the temperature was 0-5° C. The sodium 
thiosulphate solution was 0*01 A T . The blanks agreed 
to within 0*02 ml. 

A. K. Balls. 

Hans Line we aver. 

Food Research Division, 

Bureau of Agricultural Chemistry 
and Engineering, 

U.S. Department of Agriculture, 

Washington. 

July 26. 

1 Beibin, T., Bry. Emymforsrh., 4, 68 (1935). 

* Hellerman, L„ Phyewl. Rev., 17, 454 (1037). 

a Ganapathy, C. V., end Sastrl, B. N., Natuae. 142, 539 (1938), 
‘Morgan, E. J., and Friedman, E., Biochem. J 32, 862 (1038). 

6 Balls, A. K., Llneweaver, H., and Thompson, H, TL, Science, 86, 

370 (1937). 

• Grecnstein, J. P., J. Biol. Ohem 185, 501 (1938). 

7 Balls, A. K., and Llneweaver, H., J. Biol Chem., In the press. 

8 Lavine, T. F„ J. Biol. Chem., 109, 141 (1935). 


Glutamic Acid as a Hydrogen Carrier in Animal 
Tissues 

It has previously been shown that a-ketonie acids 
liberate carbon dioxide when added to animal tissues 
under anaerobic conditions 1 . The evolution of carbon 
dioxide was found to be due to a ‘dismutation 5 . 


(1) 2 R.C0.C00H+H,O « RXTHOHLOOOH+R.COOH+CO,. 


We have now found that the anaerobic carbon dioxide 
formation from a-ketoglutario acid in kidney and in 
heart muscle is greatly increased by the addition of 
ammonium chloride. The analysis of this effect 
showed that a-ketoglutaric acid ‘disunites’ with 
a-iminoglutaric acid (which arises on addition of 
ammonium salt to a-ketoglutaric acid ) 2 as follows : 


(2) COOH * * CO ■ COOH + 

(a-ketoglntaric acid) 

COOH • <UH t >. * OH : <NH) * C00H+H.0 
a-imlnoglutarlc acid) 

- COOH • (CHOi * CH(NH*) - COOH -f 
(glutamio acid) 


COOH * (OH,), * COOH+00,. 
(auocinio acid). 
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For example, 17*9 mgra. sliced kidney cortex (rat) 
produced in 140 minutes in the presence of 


0 02 3/. er-ketoglutarate 
0 02 AT ammonium chloride 
327 

OOP 

234 


0 02 JL a-ketoglutarate 


136 
81 


fi\ carbon dioxide 
n\ succinic acid 
Ml glutamic acid 


In the presence of molecular oxygen reaction (2) 
is followed by reaction (3). 

(3) glutamic acid - 30, — a-ketoglutaric acid - AH a ; 


and the net result of (2) and (3) is the oxidation of 
ketoglutaric acid to succinic acid and carbon dioxide: 


lOOH.CH* CH S CO COOH -r 10, - C 00H.CH, CH, ( OOH -r CO, 


The system 

glutamic acid a-iminoglutaric acid 
thus acts as a hydrogen carrier in the oxidation of 
a-ketoglutarie acid. It has been known for some 
time that, in kidney, ammonium salts increase the 
rate of oxidation of a-ketoglutaric acid and of those 
substances which may give rise to the intermediary 
formation of a-ketoglutaric acid, namely, glucose, 
lactic acid and pyruvic acidM. This may now be 
explained by the fact that ammonia, according to 
reaction (2), is required in the oxidation of keto¬ 
glutaric acid. 

Reaction (2) was not observed in liver, pigeon 
brain or pigeon breast muscle. Several facts suggest, 
however, that glutamic acid (or glutamine) acts as 
a hydrogen carrier in these tissues also, but it is not 
yet clear from which substrates the hydrogen is 
accepted. Isocitric acid® and p-hydroxybutyrie acid 8 
which may donate hydrogen to iminoglutarie acid 
in artificial enzyme systems do not appear to react 
in the intact cells. 

H. A. Krebs. 

P. P. Cohen. 

Department of Biochemistry, 

University of Sheffield. 

August 4. 

1 Krebs and Johnson, Bioehem . J, f 31, 646 (1937). 

* Knoop and Oesterlln, Z. physiol. Chem., 148, 294 (1926). 

•Kieha, Z. physiol, Chem., 817, 191 (1933); Klin. Woch 11, 1744 

(1932). 

* Edison, Biochem. J M 29, 2082 (1936). 

* Adler, von Euler, GOnther and Plass, Bioehem. J. t 33, 1028 (1939). 

* Dewim, Bioctom. J„ 38, 1378 (1938). 


Tarsiers in Captivity 

Spectral tarsiers have been maintained in cap¬ 
tivity for varying lengths of time by a number of 
observers 1 * ; but only at stations actually within 
the area of their geographical distribution (Melanesia), 
No record has been found of this form reaching the 
zoological gardens of Europe or North America. 

The present note relates to a pair of tarsiers that 
have been held under laboratory conditions at New 
Haven, Connecticut, for the past nine months. 
These specimens, a mature female and her presump¬ 
tive offepring, a young male, were captured by Mr. 
J* 8. Eokman at Barrio Bad-As, Province of Surigaa, 
NJ3- Mindanao, Philippine Islands, in July 1938, 
Mr, Eckman kept them as pets until October 1938 
whan, coming tP the United States, he brought them 
^ to Bos An^ejee, California, arriving in 

From there tihAy were at once shipped 
/and were received at New 



In spite of 
pnmebfcy Paring the 
eaq^epuied 


fluctuations ranging from 24° to 30° C 1 although we 
sought to maintain an average of 28° C. A crude 
humidifier was only partially successful. They are 
kept in a basement room with a north-western ex¬ 
posure, receive no sunlight, and only a low intensity 
of light. They have received, however, about 3 hours 
light every other day from a ‘Sperti* ultra-violet lamp. 

The only food which they have accepted with 
absolute consistency has been mealworms (Tenebrio 
larvae), of which they have taken some 50—60 each 
per day. To a dish of this food have been added, 
every day or so, a little salt mixture and a few drops 
of cod liver oil. New-born mice were eaten, two or 
three a day each, for the first few weeks that we had 
the tarsiers ; but these are now always refused. Nor 
will they touch raw beef or liver since becoming 
accustomed to the live food, and both fruit and milk 
are always rejected. The weight of the female in¬ 
creased rapidly from 164 gm. to a maximum of 
around 208 gm. ; this probably represents weight 
regained plus certain fat deposition. The weight of 
the male has increased more steadily from 106 to 
159 gm. t most of which increase would appeal’ to 
represent growth. 

The tarsiers are kept in a large cage containing a 
smaller 'hide-out’ cage to which they keep for the 
greater part of the day, and to which they rapidly 
retreat when frightened. They emerge around 6 p.m. 
and are feeding and very active until at least 4 a.m. 
Their reaction to the ultra-violet light is quite 
capricious; sometimes they come out and bask 
within a foot of it, at other times they seek to remain 
hidden. 

The female has been observed to exhibit cyclical 
swelling of the external genitalia, coupled with a 
dramatic change in the cellular content of the vagina 
from the normal mixture of leucocytes and nucleated 
epithelial cells to complete or almost complete 
comification of the epithelials with partial or com¬ 
plete disappearance of leucocytes. The times between 
the estimated peaks of these cycles have ranged from 
23 to 28 days over six such cycles. A sufficiently 
intensive search for red blood cells in the vaginal 
lavage has not yet been made. The reproductive 
status of the male, who would now be somewhat 
more than a year old, is not known, although erections 
have been noticed. 

Observations on other aspects of the special 
physiology and behaviour of the tarsiers are being 
continued. 

Hubert R. Catohpoue, 
John F. Fulton. 

Laboratory of Physiology, 

Yale University School of Medicine. 

New Haven, Conn. 

July 17. 

1 Clink, LfGtob, Proe. Zool Sac. Bond., 217-228 (1024). 

1 LewK G. C., J, Mammal., 20, 67-61 (193 6). 

1 Cook, N., J. Mamrnol 80, 173-177 (1939). 


Formation of Cleistogamic and Chasmogamic Flowers 
in Wild Violets as a Photoperiodic Response 

In the spring of 1938, an investigation was under¬ 
taken to study experimentally the physiological con¬ 
ditions for cleistogamy in violets. It seemed obvious 
that the results of Bergdolt 1 do not offer a satisfactory 
explanation of the occurrence of this phenomenon in 
Nature, Nutritional difficulties are not likely to occur 
suddenly and so regularly as to account for the 
seasonal appearance of cleistogamic and chasmogamic 



No. 3646, Sept. 16, 1939 


NATURE 


515 


flowers. As a matter of fact, most of his experiments 
also indicate an influence of the photoperiod. Curiously 
enough, Uphof 2 in his review of deistogamic flowers 
overlooked the influence of this ecological factor, 
although a detailed investigation by Allard 3 showed 
the decisive effeot of the photoperiod for the forma¬ 
tion of cleistogamic and chasmogamie flowers in the 
hog peanut (Falcata comosa). Uarner and Allard* also 
report on the influence of day-length actually for a 
species of violet (Viola fimbriatula). 

Consequently I considered it appropriate to make 
a detailed study on the influence of the photoperiodical 
response on wild violets. My assumption has proved 
correct with regard to flower-formation. I have 
investigated the effect with the following species : 
Viola biflora, canina, hirta, odorata , mirahilis, palustris* 
riviniana, silvestris. Different species need different 
lengths of day. As a general rule, however, photo¬ 
periods less than twelve hours produce no flowers ; 
with photoperiods between 13 and 15 hours, chasmo- 
gamic flowers normally appear ; and when the photo- 
period exceeds 17 hours, cleistogamic flowers appear. 
Additional morphological reactions have been ob¬ 
served. The plants have been grown in pots under 
identical conditions and the various flower types 
appear regardless of the season. Cleistogamic flower- 
buds fall off when transferred to a shorter photo - 
period. Chasmogamie buds differ in the reaction to 
prolonged day-lengths. The induction of rejuvenation 
and everblooming responses are being investigated, 
and the study will be extended to elucidate the 
modifying effect of other ecological factors. 

These results give a probable explanation of the 
fact that violets commonly flower for the second 
time in the autumn, and that cleistogamic flowers 
occur regularly in the summer. Most likely this 
pliotoperiodic reaction accounts partly for the fact 
that the alpine violets mainly are chasmogamie 
(Scliroeteror 5 ), while cleistogamy is a conspicuous 
feature of the violets in the northern countries and 
especially in the Scandinavian mountains (Lind- 
man 6 ). Other factors, especially the existence of 
different ecotypes, must however also be taken into 
consideration. 

A detailed accoimt of these experiments will be 
published later. 

Georg Borgstrom. 

Botanical Laboratory, 

University of Lund. 

July 18. 

1 Bergdolt, E., Bot. Abh., SO (3932). 

1 Uphof, J. C. Th., Bot. Rerietr, 4 (1938). 

9 AUard, H. A., J . Agrio. Res., 44 (1932). 

* Gamer, W. W„ and AUard, H. A., Ann. Report Smiths. Inst. (1920). 

* Sohroeterer, C., “Pas Ptianzenleben der Alpen”. !(2nd edit. Zflricb, 

1920). 

Ltndnum, C. A, M., Bot. Cehtralb. 30 <1887) 


Genetical Proof of the Existence of Coffee 
Endosperm 

In the last few years several opinions have been 
published regarding the nature of the nutritive tissue 
of the coffee seed. Houk 1 came to the conclusion 
that the bulk of the mature coffee seed is perispenn 
formed by an enlarged nucellus, the scantily formed 
endosperm being evanescent. In a second paper 4 the 
same author puts forward the view that nucellus and 
integument of the ovule are so intimately fused that 
they cannot be distinguished from each other. This 
hypothesis of the ‘integument-nucellus’ had already 
been proposed by Lloyd 3 . Mayne* does not agree 


with Houk’s assumption, and states that endosperm 
formation passes through a long rest period shortly 
after fertilization ; meanwhile the nueellar tissue 
develops, evolving the true endosperm ; later on, 
however, the endosperm begins to grow rapidly, 
replacing the nueellar tissue, which in the mature 
seed is represented by the inner layer of the ‘silver 
skin’. Leliveld 6 confirms von Faber’s* opinion, that 
the coffee ovule contains a very small nucellus 
“surrounded by a single stout integument”. As the 
seed develops, the nueellar tissue is supposed to be 
suppressed and the integument enlarges, surrounding 
the embryo-sac. Endosperm formation is induced 
later on ; it then takes all the space in the seed, the 
remnants of the integument finally forming the silver 
skin. The author claims to have determined the 
triploid nature of the endosperm by actual chromo¬ 
some counts. Jo 3 hi 7 also agrees with von Faber that 
the ovule of coffee “has a weakly developed nucellus 
and a massive integument” ; but he seems to agree 
with Houk that the nutritive tissue of the coffee seed 
is of maternal origin. 

In the present note, we wish to put forward a 
genetical proof for the existence of true endosperm 
in the mature coffee seed. A few years ago a new 
mutant of Goffea arabica L. called ‘C5ra' e , which 
differs from the normal Coffea arabica varieties by hav¬ 
ing yellow seeds, was found in two coffee-growing 
regions of the State of Sao Paulo. Cutting through a 
mature seed, one notes that the whole of its nutritive 
tissue is of that colour. Yellow seeds are easily dis¬ 
tinguished from normal green coffee beans. A 
genetical analysis of this new character, as yet not 
complete, furnished the following preliminary results : 

(а) plants grown from yellow ‘Cera’ seeds produced 
seeds of the same colour when the flowers were 
selfed ; 

( б ) pollinating flowers of these plants with pollen 
of normal green seeded individuals (O. arabica 
L.), green hybrid seeds were always produced ; 
the colour of these hybrid seeds cannot be 
distinguished from that of pure green seeds ; 

(c) pollinating flowers of *C 6 ra’ plants with pollen 
of G. excelsa Chevalier and G . liberica Hiern., 
which also have yellow seeds, hybrid seeds of 
the same colour were always obtained. 

The results of ( b) prove that a typical case of 
xenia occurred, one gene (or genes) for green colour 
dominating entirely two genes (or more) for yellow 
colour derived from the polar nuclei of the embryo- 
sac. 

As the production of green hybrid seeds in the 
crosses between c C 6 ra’ type and normal green-seeded 
varieties is not likely to be explained by the occur¬ 
rence of metaxenia, it is concluded that the bulk of 
the mature coffee seed is formed by real endosperm^ 

C. A. Krug. 

A. Carvalho. 

Genetics Department, 

Instituto Agronomico do Estado de S&o Paulo, 
Campinas, Brazil. 

June 1. 

1 Houk, W. G., Science, 88, No. 2159, 464-465 (1936). 

1 Houk, W. G., Amer. 1. Bot., 25, 50-61 (1938). 

* Lloyd, F. B., Mem. Toney Bot. Club , 8, 1-112 (1902). 

* Mayne, W. Wilson, Mysore Coffee Exp. Sta. Bull., No. 10, 0 (1937) 

* Leliveld, J. A., Arch, voor de Koffiecultuur in Ned. Indie , No. 3, 

127-104 (1938), 

* Faber, F. C. von, Ann. Jard. Bot . Buitenzorg, Java, 25, 59-100 (1912) 

T Joshi, A, 0., Curr. Sri., 7, 230-237 (1938). 

1 Krug, 0. A., Mendes, J. E. T., and Carvalho, A„ Bot. Teen.. No. 0i 
do Inst. Agronomico- do Est- de 8. Paulo (In the Fresb). 
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Natural Variances of Mental Tests, and the 
Symmetry Criterion 

When" two correlation matrices and i? 2 have a 
symmetrical product RiR 2 = R$Ri, they have the 
same latent vectors 1 ’ 2 , and Prof. Cyril Burt has 
recently proposed 3 to use this as a criterion that two 
batteries of mental tests contain the same mental 
'factors’. I do not myself think that one can draw 
any safe conclusions about identity of factors in 
two batteries unless some tests are common to both 
batteries. But if one accepts Burt’s criterion, I wish 
to point out that when is asymmetrical, the 

product of the covariance matrices D 1 R 1 D 1 and 
may conceivably be symmetrical, where 
Dj and D t are diagonal matrices of standard devia¬ 
tions. If an experimenter therefore has psychological 
reasons for thin k in g that two batteries contain 
identical factors, but finds 72 1 f? 3 to be asymmetric, 
he may be able to discover variances which would 
make the product symmetric. In 

that case he would have considerable reason for 
assuming these to be the natural variances of these 
tests. 


Dipterous Larvae and Wound Treatment 

During the war of 1914-18, W. S. Baer 1 , in the 
United States, noticed that when troops wounded 
in battle had been ljing out on the ground unat¬ 
tended for some time, their wounds very commonly 
became infested with larvae of certain kinds of flies. 
He noticed specially that when the wounds had 
acquired about their maximum maggot population 
they did not exhibit dangerous after-effects. On the 
other hand, men whose wounds had received prompt 
early treatment often developed infection. It was 
found that the presence of these larvae was especially 
beneficial in cases of osteomyelitis. It was discovered 
that the larvae were eating the necrotic tissue which 
was supporting the main bacterial infection, and at 
the same time these larvae were inhibiting further 
bacterial growth. Stewart 2 claimed that the scaveng¬ 
ing larvae play an important part in clearing the 
necrotic tissue, but that calcium carbonate, which is 
constantly excreted by the larvae, is also important 
in alkalizing the medium (the wound) m which the 
bacteria live, and of increasing phagocytic activity. 

The larvae used m the earlier treatment of osteo- 


Godfrey H. Thomson. 

The University, 

Edinburgh.' 

August 7. 

* Eckmrt, C., and Young, G., Ptychometrika, 1, 217 (1936). 

* Young, G., i&uL 2, 24 (1937). 

* Burt, C., ibid., 3, 161 (1938). 


Effect of Tube-Length on the Visibility of Dust 
Particles with an Oil-immersion Objective 

The phenomenon described by Messrs. Beadle and 
Patterson in Hature of August 19, p. $27, is well 
known to practical microseopists, since it occurs 
whenever a considerable change in the working 
aperture of a wide-angled objective is made, and 
admits of a simple explanation. 

It is generally admitted that the perfect correction 
of all ^ the zones of a high aperture oil-immersion 
objective for spherical aberration is a practical 
impossibility. It is therefore usual for the computer 
to concentrate on the inner and outer thirds of the 
aperture, leaving an intermediate zone in which the 
corrections are leas accurate* When adjusting the 
tube-length for such on objective under full aperture 
conditions, the predominating rays for which sym¬ 
metry of defpcusing is obtained are those from the 
two preferred zones mentioned above. 

In the case of the examination of objects mounted 
^ of such a nature that no 
T**y [reflected or refracted into the portion 

in 6XD6S3 of 27*A, 1 *0, the first and intermediate zones 
22. *5® a®* sttKK* the corrections for the rays 

from the latter will but rarely coincide exactly with 
thow frnr the outer zone, a change in tube-length will 
afawet oartemfy barequired. Tba extent of this 
end whether plus or minus, will depend 
Wtoely on the skill and mdinatian of the computer* 

Beadle and Patterson 
« ganue w am. to 30 mm. cannot therefore be 
**#“*“» » Wing any saresatifio significance. 

t F* B- J* QcmsmXE&. 


myelitis belonged chiefly to the species Lucilia 
sericaia (Meig.), L. c cesar (L.) and Phormia regina 
(Meig.). Stewart 8 showed, however, that due pre¬ 
cautions must be taken, and a proper knowledge of 
the biology of these larvae is essential. Some species 
will feed on both necrotic and normal tissue and are 
potentially dangerous to the latter. 

Much study has been devoted to the technique of 
rearing dipterous larvae under aseptic conditions, and 
also of retarding their normal development until 
they were actually needed for implantation within 
wounds. Sterilization of the eggs in a 5 per cent 
solution of formaldehyde mixed with a 1 per cent 
solution of sodium hydroxide for five minutes has 
been found satisfactory by Robinson 4 . The full 
details of this process, and that of the subsequent 
rearing of the larvae, is given by the last-named 
author. Livingston and Prince 5 were successful in 
eli mina ting the inconvenience and unpleasantness 
associated with the actual ‘maggot therapathy’ by 
using a sterile extract of the creatures themselves. 
Robinson 8 claimed that the blow-fly lame contain 
allantoin in their excretion, and that the rapid 
healing of wounds as the result of ‘maggot thera¬ 
pathy’, is due in the main to this agent. He did not 
claim, however, that it could be entirely substituted 
for the application of the living larvae. Robinson 
carried his investigations further and found that a 
watery solution of allantoin provides the necessary 
healing agent, without the presence of dipterous 
larvae at all. In 1935 allantoin was a rare chemical 
in the laboratory, but it soon came to be made 
synthetically* Robinson also pointed out that a part 
of the allantoin molecule can be split off by hydrolysis 
to form urea. Further work led to the discovery 
that a 2 per cent water solution of urea has the equal 
healing properties of allantoin or of the fly lame 
themselves. It has the further advantage of being 
much cheaper than aUantoin. 


awv u uxy uHWJomyemiis, out also many other kinds 
of non-healing wounds, have been treated in the 
manner just described, including gangrene, heat 
burns, X-ray burns, varicose and diabetic ulcers, etc. 
wo far as I am aware, paramonow in 1934 7 was the 
mist to use dipterous larvae in the treatment of gas 
gtogrene, He applied maggots of the house fly, 
G^^ipkora larvas were prone 
TO (fevcrar healthy as w£»u as necrotic tissue. He 
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states that he cured three cases of gas gangrene when 
amputation appeared inevitable, and that the healing 
'process set in 48 hours after the treatment began. 

In this brief summary, I have stated the present 
position of the subject in so far as it is known to 
me. It is desirable, at the present early stage in the 
world calamity that we are facing, that the fore¬ 
going information should be made as widely known 
as possible. There is no doubt that further research 
into the technique of this method is urgently re¬ 
quired. Also, I believe that it is correct to say that 
this method of wound treatment has been more 
widely explored in the United States than in England. 


The literature on the subject is already extensive, 
and I have only mentioned a few of the chief writings 
here. 

Zoological Laboratory. A. D. Iaevis. 

Cambridge. 

Sept. 7. 

1 J . Bone and Joint Suijeiy IB, 438-475 (1031). 

3 Prehm Rep. Surg. Qynaec and Obrt,, 53, 155-163 (1934). 

3 Ann. Tiop. Med and'JParas 88, 445-460 (1934). 

* U S. Dept of Agric , But Entom. Ser. E. t 311 (1933). 

* J Amer. Med. Assor., 98, 1143-49 (1932) 

* J. Econ. Ent , 30, 41-48 (1937). 

1 Z. wish. Inseltenbiol . 27, 82-83 (19341. 


Points from Foregoing Letters 


In view of the large apparent difference between 
the sensitivities of bean roots to neutrons and 
Y-rays, a search was made by L. H. Gray and J. 
Read for possible contributions to the energy ab¬ 
sorption in tissue resulting from neutron irradiation, 
such as induced radioactivity. The activity induced 
in ashed grass was measured experimentally, and 
was found to correspond to a quite inappreciable 
contribution to the total energy absorption. The 
difference in sensitivity to neutrons and y-rays is 
therefore considered to be real. 

The scattering cross-sections of various elements 
for D—D neutrons have been measured by W. D. 
Allen and C. Hurst, using phosphorus as a fast 
neutron detector The cross-sections thus observed 
'are smaller than those obtained by previous experi¬ 
menters. 

The superficial oxide films formed on aluminium 
containing small admixtures of beryllium or mag¬ 
nesium are found by S. Dobidski and M. Niesluchowski 
to consist in most cases of BeO or MgO, even when 
the additional element is present at so low a con¬ 
centration as 0*03 per cent in the case of magnesium. 

When testing a new Coolidge tube with molybdenum 
target, I. Koga and M. Tatibana observed brilliant 
Rpots and scratch markings on the target while X-rays 
were being emitted. They suggest that the spots are 
due to electronic bombardment of minute protrusions 
from the surface of the target. Jan Forman describes 
similar appearances which were noted when using 
multi-segment magnetrons under certain conditions ; 
the luminescent points were on the backs of the 
anode segments. He has also seen a similar effect in 
a Farnsworth cold cathode multiplier. 

According to results obtained by P. GySrgy and 
R. E. Eckardt, the part played by the vitamin B 2 
complex in dermatologic conditions has to be extended 
beyond vitamin B 0 . In the presence of vitamins Bj 
and B« and riboflavin, three further types of derma¬ 
tologic conditions were observed. 

M. Landy has confirmed earlier work by other 
investigators, who showed that some strains of 
haemolytic streptococci can be grown on a peptone 
base medium supplemented with glutamine; but 
when the peptone is replaced by a stock amino-acid 
mixture frequently used for nutritional studies, he 
finds no growth, suggesting that peptone contains 
a necessary growth factor. 

A. K. Balls and H. Lineweaver state that the 
•exposure of crystalline papain to iodoaoetate, or for 


longer periods to cystine, resulted in the disappearance 
of sulphhydryl as determined by a titration with 
iodine on the later denatured protein. The 
loss corresponded approximately to one -SH group 
per molecule of the enzyme protein inactivated by 
the reagent. Qualitative tests for -SH with nitro- 
prusside in the absence of added cyanide were 
positive only on denatured protein that had not 
been treated with iodoacetate or cystine. The results 
permit the conclusion that an -SH group or the 
precursor thereof is essential to the enzymic activity 
of papain. It is also evident that native proteins 
exist for which the nitroprusside test is not inform¬ 
ative. 

H. A. Krebs and P. P. Cohen describe a ‘dis- 
mutation’ between a-ketoglutaric and a-imino- 
glutaric acids leading to the formation of glutamic 
acid, succinic acid and carbon dioxide. The reaction 
is an intermediary process in the metabolism of 
heart and kidney. 

H. R. Catchpole and J. F. Fulton give an account 
of the first recorded survival of the spectral tarsiers 
in captivity outside the area of their normal distri¬ 
bution (Melanesia). A pair were brought from 
Surigao in the Philippines to New Haven, Conn., 
U.S.A., in November 1938, and they are now thriving 
under laboratory conditions. The female is mature 
and has exhibited regular cestral cycles of 23-28 
days duration. 

The photoperiodical response of several Swedish 
violas has been studied experimentally by G. Borg- 
strSm. It seems that chasmogamy and cleistogamy 
are due to different photoperiods. When the photo- 
period is less than 15 hours chasmogamio flowers 
normally appear, and when exceeding this day length 
eleistogamic flowers occur. Several additional 
morphological responses have been observed. These 
results partly account for the occurrence of these 
different flower-types in Nature. 

G. H. Thomson points out that Burt’s symmetry 
criterion for identity of mental factors in two 
batteries of tests, if accepted, may conceivably 
enable the natural variances of such tests to be 
ascertained. 

A mutant coffee growing in Brazil has seeds which 
are yellow throughout. Pollination of these plants 
with normal green-seeded coffee produces hybrid 
seeds which are green, according to G. A. Krug and 
A. Carvalho. It is inferred that true endosperm 
constitutes the bulk of the mature coffee seed. 
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RESEARCH ITEMS 


Two Bronze Age Cairns in Wales 

Tee report on the excavation by Sir Cyril Fox of 
the Simonckton and Pond Cairns, Coity Higher 
Parish, Bridgend, Vale of Glamorgan, which appeared 
originally in Archceologia (87, 129-180, 1938), has 
now been issued in reprint as a publication of the 
National Museum of Wales (Cardiff: 1939, pp. 51, 
28. M.). Of the two cairns, that at Simondston is the 
earlier, its primary deposits in ‘enlarged food vessels’ 
indicating a date in Middle Bronze Age A, about 
1500 b.c. ; while the Pond cairn is definitely later, 
the deep collar of its well-wrought cremation urn 
belonging to Middle Bronze Age B, say 150 years 
later, or about 1300 B.c. Both cairns being situated 
on Lias limestone, the economic basis of their maters 
was similar, depending on a forest growth, mainly 
ash and other trees demanding calcareous soil, such 
as was widely occupied in neolithic and bronze age 
times in the Vale. The differences between the 
culture of the Simondston cairn and that of the Pond 
cairn are so profound that the latter must be regarded 
as intrusive in the district, while the former represents 
an ancient cultural tradition, the megalithie. The 
Pond cairn culture seems to be that of settlers from 
the other side of the Severn sea. Co-operation with 
workers in other fields of science (of which the 
results are here printed in appendixes) have pro¬ 
duced results which indicate that the suggestion that 
the time had come to intermit for a period field- 
research on ‘round barrows’ was premature. Thus 
the present investigation has produced the first 
scientifically controlled reeord of wheat in the bronze 
age of Britain, the earliest record of barley, the 
identification of the charcoals of the fuels used for 
pyres and other purposes, and evidences of the use 
of coal in the bronze age in South Wales. 

Standards of Physical Development in School Boys 

In view of the lack of standards based on recorded 
measurement of groups of adolescents, whose home 
environment, health record, and heritage present 
favourable conditions, an investigation was under¬ 
taken by H. Bathurst Norman of 500 public school 
boys, who in every case exceeded the standard 
required of the nutritive elements for the maintenance 
of perfect health, and for purposes of comparison, 
a homogeneous group of 501 secondary school boys, 
such as those among whom, according to current 
reports, the diet compares unfavourably with that of 
public school boys* The age groups range from 
thirteen to nineteen years ; and the height, weight, 
sitting height, lumbar pull, and chest girth in 
ex pirati on and inspiration were recorded ( Lancet , 
August 19). There are significant differences in the 
results of the two groujra. At each year between the 
agte tfc fourteen and eighteen a boy of Group I is 
approximately lfi lb. heavier and 3 in. taller than a 
hoy of Qvottp IX. His lumbar pull is 30 lb. greater. 
'Em in height is shown, by measurement 

th bb due to difference in the length 
wltBa a record of ratio of weight to height 
Wfifepi* jpmtot W$$h£bcr unit of height in the public 

physique are main- 
throughout the age periods under 
There k jam progressive detenoraficpi in the 


secondary school boy, nor any obvious tendency in 
the higher ages to approximate to the older of the 
public school boys. There is no abnormal acceleration 
of growth in either group. Heredity is an 
important influence in determining stature, but the 
real correlation is one of diet rather than of inherited 
genes. The limits of growth are due to heredity ; 
but how nearly the limits are approached depends , 
upon a variety of environmental conditions, of which 
correct nutrition during the growing period is one 
of the most important. 

Penaeids of the John Murray Expedition 

Dr. Ramadan has recently described an interesting 
series of Penaeids (excluding the genera Benthesiey - f 
mus and Gennadas of the sub-family Aristaeinsn) 
(Crustacea : Penaeida?. British Museum (Natural 
History), The John Murray Expedition 1933-34. 
Scientific Reports, 5, No. 3 ; 1938). The material is 
rich, and besides this a number of Penaeidse in the 
collection of the British Museum material obtained 
by the German Deep Sea Expedition and other 
specimens have been examined for comparison. The 
descriptions are critical and detailed. A key is given 
to the genera of the Aristeae, the chief distinction 
being the presence or absence of a hepatic spine 
on the carapace and the presence or absence (or re¬ 
duction) of podobraneh on the third leg and epipodite 
on the fourth. Seven (or perhaps eight) species of, 
Aristeus are known, four of which, including two new 
species, are represented here. In discussing the genus 
Plesiopenaeus (p. 50) the author contradicts himself, 
for in paragraph 1 it is stated that P. edwardsumux 
does not possess exopodites on the walking legs, 
whilst in paragraph 3 they are stated to occur m 
this species. Again, on p. 51 it is inferred that they 
are absent. As Bouvier distinctly says that exopodites 
on the walking legs are absent in P. edwardsianus , 
the first statement is almost certainly correct and 
the second a slip ; but an important slip in this, 
case when the validity of the genus Aristeopsis 
involved. Dr. Ramadan agrees with Burkenroad that 
Aristeopsis should be regarded as a synonym of 
Plesiopenaeus. 

White Rot of the Elm 

The fungus Ustulina vulgaris causes the rotting 
of several kinds of forest trees, and its depredations 
have formed the subject of a recent series of papers 
by Mr. W. H. Wilkins. He has lately considered the 
parasitism of the organism upon ebn {Trans. Brit* 
Mycol. Soc. t 23, Pt. 2; July 1939), and proved its 
pathogenicity by isolation of the fungus and re¬ 
infection, The sap-wood of the host is not attacked ; 
but cells of the heart-wood apparently lose their 
starch and become discoloured, though no fungal 
hyphse have been found. Patches of diseased wood 
occur, however, delimited by a black line, and hyphse 
occur within this zone. It is suggested that parasitism 
of the fungus occurs in two stages, namely, infiltra¬ 
tion, where products of the organism diffuse into 
healthy heart-wood, and cellular disintegration, 
which progresses only in the presence of the fungus - 
The disease is similar to a white rot of the lime/ 
caused by the same pathogen. 
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’Rayleigh Waves in an Inner Stratum of the Earth 

> K. Sezawa and K. Kanai, by mathematical calcula¬ 
tion (Bull. Eartliq. Res. Inst., Tokyo, 17, Pt. 2, 179- 
189 ; 1939) have determined several properties of 
Rayleigh waves such as can exist and be transmitted 
through an inner stratum of the earth. Some of the 
more important of these properties may be summar¬ 
ized as follows In every case the velocity of the 
boundary waves ranges between the velocity of 
distortional waves in the stratum and that in the 
adjacent media. In the case of the displacement 
distribution of the waves that is symmetrical with 
respect to the middle plane of the stratum, there is 
only one dispersion curve for any ratio of [l' to \i. In 
the case of the distribution that is anti-symmetrical 
with respect to the middle plane, there are in general 
a number of dispersion curves for certain ratios of 
y.'l[L. These dispersion curves correspond to the waves 
of the fundamental and higher order types, namely, 
waves with several nodal planes of vibration parallel 
to the stratum. Yet even in the case of waves of 
anti-symmetrical vibration, if the velocity of dis¬ 
tortional waves in the stratum is higher than that 
m the outer media, there is only one dispersion curve 
that corresponds to waves of fundamental vibration. 
The ordinates of the dispersion curves at abscissa 
L t H = 0 represent the velocities of Stoneley waves 
that are transmitted along any one boundary between 
the inner layer and the outer media. 

Magnetic Observations in Sweden 

We have just received the second part of the 
report of the general earth magnetic investigation 
-which was carried out during the period 1928-34 by 
the Geological Survey of Sweden. The first part of 
the report was published in 1936 under the title 
“A General Earth Magnetic Investigation of Sweden. 
Part 1—Declination S.G.U. Ser. Ca. No. 25”, and 
tliis second part, which is No. 29 of the same series, 
entitled “Inclination”, was compiled by Dr. Kurt 
Molin. Older determinations have been taken into 
account, as have also the measurements made by 
the Hydrographic Service of Sweden, but the chief 
part of the work has been done by seven persons on 
twenty expeditions. There were 2,257 observation 
places with an average of one I point in 177 km. a 
and a rather greater density in Sk&ne. Dip circles 
were used throughout. For the mountainous districts, 
on account of its lightness, Chasselon dip circle No. 84 
having a needle 6-5 cm. long was used, but owing to 
tliis not being so accurate as the other dip circles 
such as the Dover 8*9 om., Casella 8*7 cm. and 
Gambey 25 cm., it was not used after 1931. An 
account of the corrections made and the method of 
reduction of the observations to the main epoch 
1933*5 is given, together with explanatory maps and 
graphs. The main inclination table covers 42 pages, 
giving ih each case the name of the station, latitude, 
longitude from Stockholm, altitude, geology, date of 
observation, values of dip in 1928*5, number of 
observations, average error, inclination in 1929*5 and 
-1933-5, and 1933*5 observed-calculated values. Four 
very valuable and beautiful colour-printed maps 
appended give : (1) inebriation for epoch, July 1, 
1933, (2) lines of equal anomaly, (3) values of anomaly 
of inclination, and (4) anomaly of inclination of 
Sk&ne. Since Sweden is interested economically in 
her iron ore deposits, this publication should be 
particularly valuable to Swedish authorities although 
it also affords a very valuable addition to the data 


of terrestrial magnetism and geology. Investigators 
interested in greater detail than it has been possible 
to give in this Swedish publication may obtain 
transcripts or photographic reproductions of the com¬ 
plete tables from the Geological Survey of Sweden. 

Hydrolysis of Alkyl Halides 

Considebable controversy has centred around 
the interpretation of the rates of hydrolysis of alkyl 
halides by neutral water, one hypothesis assuming 
a slow dissociation of alkyl halide into halide ion and 
organic cation with an incomplete valency shell (an 
‘open sextet 5 ), followed by the rapid reaction of this 
cation with water to yield alcohol and hydrogen ion, 
whilst the other hypothesis postulates that the rate- 
determining step is a bimolecular reaction of a water 
molecule with alkyl halide to yield halide ion and a 
cation the valency shell of which is completed by co¬ 
ordination of a previously unshared electron pair of 
a water molecule. R. A. Ogg, jun. (J. Amer. Ohem. 
Soc., 61, 1946; 1939), ha^ reviewed the energetics of 
the various reactions and finds that the dissociation 
of an alkyl halide (in aqueous solution) into a methyl 
ion with an ‘open sextet’ and a halide ion is endo¬ 
thermic by at least 50 k. cal. per mol, and more 
probably by 70 k. cal. On the other hand, reaction 
with water to yield halide ion and the co-ordinated 
methyl ion CB^OH^ 4 - is practically thermoneutral. 
Comparison with the experimental data for methyl 
halide hydrolysis shows that the first hypothesis 
stated (involving GH 3 *t) is much less probable than 
the second (involving CHsOHj “). It is suggested 
that carbonium ions with an open sextet never play 
an appreciable part in observable organic reactions 
and that mechanisms involving such ions should 
be abandoned. 

Vitamins K x and 

The antihsemorrhagic vitamins have recently 
been isolated in a condition of demonstrated purity 
and some work on the degradation of vitamin K x 
has been reported, so that preliminary suggestions 
as to their structure have been made. The evidence 
from the degradations is incomplete and in some 
points uncertain, so that L. F. Fieser, W. P. Campbell 
and E. M. Fry (J. Amer . Chem . j Soc., 61, 2206 ; 1939) 
have made some synthetic studies of quinones related 
to vitamins K x and K*. The quinonoid character 
of the two vitamins was reported by Doisy, and it 
now appears that the absorption spectra of the 
vitamins resemble those of 1,4-naphthoquinones 
more closely than those of other series. Such a 
structure would account for a number of properties 
of the substances, and the chemical properties and 
absorption spectra of synthetic model compounds, 
as well as the marked antihsemorrhagic activity of 

2.3- dimethyl-1,4-naphthoquinone (assayed by the 
Alm quiss procedure), lend support to the formulation 
of vitamin as 2-methyl-(or ethyl) 3-phytyl-l,4- 
naphthoquinone and of vitamin K* as 2,3-difamesyl- 

1.4- naphthoquinone. The purple colour reaction 
of p-unsaturated alkyl naphthoquinones with sodium 
ethylate is shown to involve the replacement of the 
unsaturated side chain by hydroxyl, which accounts 
for the formation of a phthiocol-like pigment as the 
end-product of the colour reaction with vitamin K 
concentrates, and the pigment is probably phthiocol 
or the ethyl homologue. The phthiocol isolated from 
human tubercle bacilli may have arisen from the 
alkaline cleavage of a K-type vitamin. 
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SOCIOLOGICAL ASPECTS OF THE CINEMA 


T im sociological and psychological importance of 
the film was under review in four papers at 
the first meeting of the Psychology Section of the 
British Association at Dundee on August 31. The 
discussion ranged from the film tastes of the adult 
to the uses that could be made of the film in the 
classroom, and in this connexion the question was 
raised whether sufficient attention is being given to 
the possible uses of the cinema apart from entertain¬ 
ment. 

Knowledge of its manifold uses is so meagre 
that a suggestion was put forward for the creation 
of a Cinema Research Institute with an income of 
£50,000 a year. The objects of such an institute 
would be to co-ordinate to their mutual advantage 
the conflicting viewpoints of the various sections 
of the trade ; to equate the demands of the public 
with the financial, technical and artistic resources 
of the industry, and lastly to use modem methods 
to discover the uses to which films could be put in 
the service of the modem democratic and world 
community. Its work would also he of value to 
Government departments, official and s em i-official 
bodies, municipal authorities, transport concerns, 
advertisers, social workers, and last but not least to 
the cinema industry itself. 

The first investigation which it was suggested 
should be carried out was a general market research. 
There has never been any attempt to classify cinema- 
goers by age, sex or social categories. All that is 
known to-day is that the total number of regular 
cinema-goers in Great Britain in normal times is 
between lfi and 17 millions per week, with another 
7 millions a week of more occasional visitors. 

The second task a Cinema Research Institute 
should undertake is a research into the likes and 
dislikes of audiences by trained observers. The makers 
of Alma have certain ‘hunches’ that such and such 
a film will be a success, but the intuition is based on 
empirical calculations alone. Such an investigation 
would also doubtless show that the motives for 
attendance at the cinema are various. There are 
those who go to the ‘pictures’ for escape; the 
suburban housewife, for example, or the clerk or the 
manual worker slaving away at a monotonous job. 
There are, too, the courting couples who have no 
more interest in the pictures on the screen than in 
the man in the moon and to whom the comfort and 
isolation of the cinema is infinitely preferable to the 
chill of the city streets or the hardwood chairs and 
co nt in uous interruptions of their own homes. Then 
there are those who go for an evening of good family 
entertainment on a regular day each week. 

None of these groups is highly critical of the 
coptent of the films which they see. On the other 
since receipts from films vary considerably, 
thete moat he a large but unknown number of 
"Who pick and choose their film mtertaimnont. 
$mm m to eee a particular star; others to see a 
Of a play or a novel of which they 
f* which tjacy think they will enjoy 

erase the Others go their friends say 

wwft it is* good jAsfeurQL Others because they have 
seen a good revkfw ip. the press or enjoyed the 


‘trailer 5 shown the week before. Lastly, there aro 
the few who go to the films because they are interested 
in films as an art form similar to the theatre or 
music. 

The last line of research that ought to be immed¬ 
iately undertaken is one into the film sociological 
and psychological effects. What, for example, will 1 
be the effect in international relations and political 
thought of the new tendency of the American film¬ 
makers to inject political propaganda into the films 
now being put upon the public screen ? How far 
should the film be used for domestic government 
propaganda ? The documentary or realist films 
sponsored by great interests like gas, oil or the 
General Post Office, are cases in point. “Housing 
Problems 55 directs attention to the need for better"* 
houses ; “Enough to Eat 5 ’ to problems of nutrition ,* 
“The Londoners” to the system and importance of 
local government; “Men in Danger 55 to industrial 
disease; or the American-made film “The River 55 
to the Tennessee Valley Authority’s work. 

Nevertheless, in some respects all films have 
propagandist effect. The young people of to-day are 
better turned out than they used to be, and homes 
are more comfortable, all because of the effect of 
the film. Where one should draw the line between 
conscious and unconscious attempts to influence the 
filmgoer, is a question yet to be resolved. So far as 
British public is concerned, direct propaganda rarely" 
succeeds unless it is camouflaged as ‘interest 5 . 

The ‘interest film 5 is capable of much further 
development. Both adults and children will stand 
for a great deal of education provided that it is not 
too obvious. Almost any pill will be swallowed if 
nicely coated with jam I Where so many amateur 
organizers of children's matinees go wrong, is that 
they bore their audiences and hence the experiment 
is unsuccessful. The professional children’s matinee 
such as is run by some 700 picture houses in Great 
Britain is entertainment pure and simple. It consists 
of a good action film or serial, a cartoon sufficiently 
simple for children to understand, and an interest 
short film and a comedy. Dr. Inglis, of the University 1 
of Glasgow, made a plea for the film, which he said 
is not nearly so bad as it is painted, for it gives the 
children a love of adventure and a sense of beauty. 
It certainly has no effect on juvenile crime. In fact, 
closing these theatres would be likely to lead to an 
increase in anti-social conduct. 

Side by side with the use of the film as children’s 
entertainment runs the use of the film as one of the 
optical aids for children's instruction. Its value as 
a teaching aid has been abundantly proved. Films 
enable children to retain facts longer, open up the 
wider world around the child and, last but not least, 
instruct them in citizenship. 

The reception given to this year's discussion 
emboldens one to suggest that the cinema is worthy 
of more than a sectional discussion and the committee 
might well consider if next year it should not form 
a topic for one of the evening lectures, perhaps under 
the auspices of the Division for the Social and Inter¬ 
national Relations of Science. 


Oliver Bell. 
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SOCIAL BIOLOGY AND POPULATION 
IMPROVEMENT 


I N' response to a request from Science Service, of 
Washington, D.C., for a reply to the question “How 
could the world’s population be improved most 
effectively genetically ?”, addressed to a number of 
scientific workers, the subjoined statement was pre¬ 
pared, and signed by those whose names appear at 
the end. 

The question “How could the world’s population 
be improved most effectively genetically ?” raises far 
broader problems than the purely biological ones, 
problems which the biologist unavoidably encounters 
as soon as he tries to get the principles of his own 
special field put into practice. For the effective 
genetic improvement of mankind is dependent upon 
major changes in social conditions, and correlative 
changes in human attitudes. In the first place, there 
can be no valid basis for estimating and comparing 
the intrinsic worth of different individuals, without 
economic and social conditions which provide approxi¬ 
mately equal opportunities for all members of society 
instead of stratifying them from birth into classes 
with widely different privileges. 

The second major hindrance to genetic improve¬ 
ment lies in the economic and political conditions 
which foster antagonism between different peoples, 
nations and ‘races’. The removal of race prejudices 
and of the unscientific doctrine that good or bad genes 
are the monopoly of particular peoples or of persons 
with features of a given kind will not be possible, 
however, before the conditions which make for war 
and economic exploitation have been eliminated. This 
requires some effective sort of federation of the whole 
world, based on the common interests of all its peoples. 

Tlnpdly, it cannot be expected that the raising of 
ch^Jren will be influenced actively by considerations 
-~tffthe worth of future generations unless parents in 
general have a very considerable economic security 
and unless they are extended such adequate economic, 
medical, educational and other aids in the bearing 
and rearing of each additional child that the having 
of more children does not overburden either of them. 
As the woman is more especially affected by child¬ 
bearing and rearing, she must be given special pro¬ 
tection to ensure that her reproductive duties do not 
interfere too greatly with her opportunities to par¬ 
ticipate in the life and work of the community at 
large. These objects cannot be achieved unless there 
is an organization of production primarily for the 
benefit of consumer and worker, unless the conditions 
of employment are adapted to the needs of parents 
and especially of mothers, and unless dwellings, 
towns and community services generally are reshaped 
with the good of children as one oftheir main objectives. 

A fourth prerequisite for effective genetic improve¬ 
ment is the legalization, the universal dissem ination, and 
the further development through scientific investiga¬ 
tion, of ever more efficacious means of birth control, 
both negative and positive, that can be put into effect 
at all stages of the reproductive process—as by 
voluntary temporary or permanent sterilization, 
contraception, abortion (as a third line of defence), 
control of fertility and of the sexual cycle, artificial 
insemination, etc. Along with all this the develop¬ 


ment of social consciousness and T responsibility in 
regard to the production of children is required, and 
this cannot be expected to be operative unless the 
above-mentioned economic and social conditions for 
its fulfilment are present, and unless the superstitious 
attitude towards sex and reproduction now prevalent 
has been replaced by a scientific and social attitude. 
This will result in its being regarded as an honour 
and a privilege, if not a duty, for a mother, married 
or unmarried, or for a couple, to have the best 
children possible, both in respect of their upbringing 
and of their genetic endowment, even where the latter 
would mean an artificial—though always voluntary— 
control over the process of parenthood. 

Before people in general, or the State which is sup¬ 
posed to represent them, can be relied upon to adopt 
rational policies for the guidance of their reproduc¬ 
tion, there will have to be, fifthly, a far wider spread 
of knowledge of biological principles and of recogni¬ 
tion of the truth that both environment and heredity 
constitute dominating and inescapable comple¬ 
mentary factors in human wellbeing, but factors both 
of which are under the potential control of man and 
admit of unlimited but interdependent progress. 
Betterment of environmental conditions enhances the 
opportunities for genetic betterment in the ways 
above indicated. But it must also be understood 
that the effect of the bettered environment is not a 
direct one on the germ cells and that the Lamarckian 
doctrine is fallacious, according to which the children 
of parents who have had better opportunities for 
physical and mental development inherit these 
improvements biologically, and according to which, 
in consequence, the dominant classes and peoples 
would have become genetically superior to the under¬ 
privileged ones. The intrinsic (genetic) character¬ 
istics of any generation can be better than those of 
the preceding generation only as a result of some 
kind of selection , that is, by those persons of the 
preceding generation who had a better genetic equip¬ 
ment having produced more offspring, on the whole, 
than the rest, either through conscious choice, or as 
an automatic result of the way in which they lived. 
Under modern civilized conditions such selection is 
far less likely to he automatic than under primitive 
conditions, hence some kind of conscious guidance of 
selection is called for. To make this possible, however, 
the population must first appreciate the force of the 
above principles, and the social value which a wisely 
guided selection would have. 

Sixthly, conscious selection requires, in addition, 
an agreed direction or directions for selection to take, 
and these directions cannot be social ones, that is, 
for the good of mankind at large, unless social motives 
predominate in society. Tins in turn implies its 
socialized organization. The most important genetic 
objectives, from a social point of view, are the 
improvement of those genetic characteristics which 
make (a) for health, (b) for the complex called intelli¬ 
gence, and (c) for those temperamental qualities which 
favour fellow-feeling and social behaviour rather than 
those (to-day most esteemed by many) which make 
for personal ‘success’, as success is usually understood 
at present. 
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A more widespread understanding of biological 
principles will bring with it the realization that much 
more than the prevention of genetic deterioration is 
to be sought for, and that the raising of the level of 
the average of the population nearly to that of the 
highest now existing in isolated individuals, in regard 
to physical wellbeing, intelligence and temperamental 
qualities, is an achievement that would—so far as 
purely genetic considerations are concerned—be 
physically possible within a comparatively small 
number of generations. Thus everyone might look 
upon ‘genius’* combined of course with stability, as 
his birthright. As the course of evolution shows, 
this would represent no final stage at all, but only an 
earnest of still further progress in the future. 

The effectiveness of such progress, however, would 
demand increasingly extensive and intensive research 
in human genetic* and in the numerous fields of 
investigation correlated therewith. This would 
involve the co-operation of specialists in various 
branches of medicine, psychology, chemistry and, 
not least, the social sciences, with the improvement 
of the inner constitution of man himself as their 
central theme. The organization of the human body 
is marvellously intricate, and the study of its genetics 
is beset with special difficulties which require the 


prosecution of research in this field to be on a much 
vaster scale, as well as more exact and analytical, 
than hitherto contemplated. This can, however, 
come about when men’s minds are turned from war 
and hate and the struggle for the elementary means 
of subsistence to larger aims, pursued in common. 

The day when economic reconstruction will reach 
the stage where such human forces will be released is 
not yet, but it is the task of this generation to prepare 
for it, and all steps along the way will represent a 
gain, not only for the possibilities of the ultimate 
genetic improvement of man, to a degree seldom 
dreamed of hitherto, but at the same time, more 
directly, for human mastery over those more imme¬ 
diate evils which are so threatening our modem 
civilization. 

F. A. E. Crew G. P. Child P. C. Holler 

C.D. Darlington P. R. David W. Landaubr 

j, B. S. Haldane G. Dahlberg H. H. Plough 
S. C. Harland Th. Dobzhansky B. Price 

L. T. Hogben R. A. Emerson J . Schultz 

J, S. Huxley C. Gordon A. G. Steinberg 

H. J. Muller J. Hammond C. H. Wad- 

J. Needham C. L. Rusxins dlngton 


CONTACTS OF RELIGION AND SCIENCE 


S IR RICHARD GREGORY, in choosing “Contacts 
of Religion and Science” as the subject of bis 
chairman’s address prepared for the Division for the 
Social and International Relations of Science for the 
Dundee meeting of the British Association, selected 
from the many topics of discussion open to him the 
one which, perhaps, most consistently holds the 
interest of those who are laymen in the double 
application of the term. He could have rendered no 
better service in both provinces of thought than he 
did by clarifying the issues, which in the popular 
mind are so frequently, but as Sir Richard main¬ 
tained, erroneously held to conflict. 

At the very opening of his address Sir Richard 
made his point of view dear when, after defining 
religion as “the reaction to an inner impulse as to 
what is conceived to be sacred and arouses awe or 


reverence”, and science as “the accumulation of 
knowledge of the properties of natural objects— 
animate and inanimate—-in relation to man’s needs 
and his understanding of them through the use of 
his intelligence”, he went on to show that there can 


be no conflict between them when they are conceived 
as joining in a higher unity, in which “all who are 
Searching earnestly for truth, are considered to be 
worshipping at the same shrine”. The dogmatisms 
of a few gwerataons ago, both of men of science and 
fewdo giaofl, are now giving way to a more liberal 
As he said, “The study of science creates a 
feefing of infinite greatness in ell who pursue it, and 
it noajr load to imperfect interpretation, ite 
tiacrifo? caiHttot be irreligious. ... It is in the 
fefeafc £sai science, without which we 
and religion, without which most people 
$n Sfe, can fibd a common field oJ 

had thro made clear his eon- 
tas a ffian of eafaaaoe of the relation betweer 


religion and science, he proceeded in a brief historical 
survey to show what had been in fact the interactions 
of religion and science. Making special reference to 
the science of astronomy, he traced these relations 
from their beginnings in primitive forms of society, 
through their development in the civilizations of 
Mesopotamia, Egypt, India, the cosmogonies of the 
Greeks, the beginnings of modem scientific astro¬ 
nomical and physical knowledge down to Darwinism 
and the development of the theory of evolution, 
“which placed man in a new relationship to the rest 
of living creatures”. 

In regard to evolutionary theory, or rather its 
mechanism, the struggle for existence. Sir Richard 
was at pains to point out the erroneous character of 
the view sometimes put forward that this is a striving 
after personal or national mastery at all costs—“a 
crude misconception repudiated alike by its founder, 
and by Huxley, its most powerful exponent, as 
contrary to the best ends of civilization”. Further, 
man as “Nature’s insurgent son”, continually fighting 
against forces of evil which would destroy him, is 
yet able to survive by the use of his intelligence. 
“He may not know the reason for his existence, but 
he does know that there is a law and order in the 
natural world, and if he breaks them, the penalty is 
inevitable. He has to obey the laws of Nature in 
order to survive.” 

Lest the charge of materialism should be brought 
against him for such doctrine. Sir Richard went on 
to show in effect that no break in the logical chain of 
argument, such as is sometimes imputed, is required 
to find a place for faith in such a view of Nature. 
For while “science is unable to provide any positive 
evidence for survival of personality after death— 
that belief is a powerful ethical factor in human 
development. It is just as permissible, therefore, to 
assume that another world awaits habitation by an 
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exalted type of humanity after this earth has come 
to an end, as it is to believe in the eternal existence 
of personality.” 

In conclusion, Sir Bichard once more emphasized 
the historical note. The attempts to find support for 
Christian belief in general, and the Mosaic account 
of Creation in particular, in naturalistic or rationalistic 
explanations, or those which aimed at fitting new 
knowledge into a system of thought having no claims 
to scientific accuracy, served no useful purpose to 
the Bible or to science. A much sounder basis was 


to be found in applying evolutionary principles to 
religious thought and studying sacred books as stages 
in man's progressive discovery in theology. In 
science there are no final interpretations or unchange¬ 
able hypotheses; and when the same principle is 
recognized in theology, religion will share some of 
the vitality of the natural sciences. 4 * It is through 
the acceptance of the idea of evolution in the spirit, 
as well as in the body of man, that the partition 
which formerly separated religion and science is 
being dissolved.” 


THE ANCESTORS OF THE EUTHERIA 


By Dr. A. A. Abbie, Department of Anatomy, University of Sydney 


VT 7TLAFEVER may be the opinions of individual 
VV investigators, or even of groups of investi¬ 
gators, as to the status of the ancestors of the 
eutherian mammals, there has not as yet appeared 
any conclusive evidence which can determine the 
issue in favour of any one of the several theories 
available. Dentition, placentation, details of the 
skeleton and other somatic characters have all alike 


At the present moment any of these propositions 
could be advanced with little fear of contradiction, 
although a general consensus of opinion would prob¬ 
ably be found to favour descent of the Eutheria 
from some primitive, marsupial-like predecessor. 

While bearing in mind Graham Kerr’s caution 
against building too much upon the evidence of a 
single system, it may be asserted, nevertheless, that 




Fig. 1. 

A, SECTION THROUGH THE BRAIN OP A REPTILE, THJQUA, TO SHOW THE 
COMMISSURES AND THE POSITION OP THE FASCIA DBN TATA , HIPPOCAMPUS 

AND DORS AX PAXXIUM. 

B, C, D, STAGES IN THE EVOLUTION OP THE CORPUS CALLOSUM ACCORDING 

to Elliot Smith: the neocortical fibres are said to pass through 

THE HIPPOCAMPAL COMMISSURE VENTRAL TO THE HIPPOCAMPUS. 

(For key to lettering, see end of article). 


failed to supply a decisive solution to the problem. 
The ancestors may have been amphibians, reptiles, 
monotremes or marsupials ; the Eutheria may have 
been derived together with the Prototheria and the 
Metatheria from a common ancestor; or the 
placentals may own one ancestor, the monotremes and 
marsupials another; or they may all have arisen 
independently from distinct pre-mammalian ancestors. 


in the brain there appears a structure—the corpus 
callosum—which is peculiar to the Placentalia 1 • * > a , 
and that if the conditions essential to the formation 
of a corpus callosum could be defined with sufficient 
precision, they would provide a guide to the structure 
of the brain in the ancestor of the Eutheria. 

Elliot Smith presented the view that the corpus 
callosum is produced by infiltration of the dorsal part 
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of the hippocampal commissure with neocortical fibres 
which pass ventral to the hippocampus (Fig. 1, B, C). 
The hippocampus above the callosum then atrophies 
to the attenuated remnant which is represented 
chiefly by the indusi um griseum (G). Elliot Smith 
expressed the opinion that the new neocortical con¬ 
nexion had been imposed upon the hippocampal 
commissure of marsupials, but a glance at A will 
indicate that it might as readily have been imposed 
A B 



B, C, D, STAGES IN TFTS EVOLUTION OF Tffrra CORPUS 
C ALL OSUM ACCORDING TO TUB VIEW PRESENTED HERE. 

Note that the callosal fibres pass through the subiculum 
dorsal to the hippocampus, and then across the lamina 
te mrinah a; note also the formation of a fornix superior 
from the dorsal alveus fibres. The hippocampus is ultim¬ 
ately suppressed between the two fornix commissures in 
this region. Stages B» G, D are all readily demonstrable 
in the brain of a simple insectivore such as Ermaceus. 
All figures semi-schematic. (For key to lettering, see end 
of article.) 

upon that of reptiles—or even of amphibians, for 
that matter. His work, then, left the problem no 
closer to solution than before. 


The callosal fibres, then, pass directly through the 
medial wall of the hemisphere at the subiculum, and 
cross on the dorsal aspect of the lamina terminalis 
to reach the opposite hemisphere. In the sub- 
mammalia the subiculum is far removed from the 
lamina terminalis, its representative being found 
probably on the dorso-lateral aspect of the hemisphere 
(Fig. 1, A). It is clear that an essential preliminary 
to the production of a corpus callosum in the manner 
just described is approximation of the subiculum to 
the lamina terminalis. Such approximation is achieved 
when expansion of the neopallium produces the char¬ 
acteristic inrolling of the hippocampus with the 
formation of a hippocampal fissure ; at this stage of 
evolution the subiculum lies at the apex of the dorsal 
lip of the hippocampal fissure 4 in close anatomical 
relationship with the lamina terminalis (Fig. 2, A). 

Expansion of the neocortex and the consequent 
formation of a hippocampal fissure are the minimum 
essentials to the production of a corpus callosum, and 
this condition is first realized in the brain of mono- 
tremes and marsupials. The ancestor of the Eutheria 
must, therefore, be sought in these two groups of 
mammals, not among the pre-mammalia. 

The ancestors of the monotremes are little known, 
while the brain in existing representatives of this 
group is far too specialized to serve as a starting 
point for the Eutheria. Among marsupials, the 
possession of a fasciculus aberrans in the anterior 
commissureM immediately excludes all Diprotodontia, 
Of the Polyprotodontia, such representatives as 
the CsBnolestid® and Peramelidee, Myrmeoobius, 
Notoryctes, Sarcophilus, Thylacinus and some of the 
Didelphiidae are all too specialized in other directions 
to serve as possible candidates, and there remain only 
some of the Didelphiid® and Dasyurinse, and 'the 
Phascogalinas. Finally, assuming that the possession 
of a pouch constitutes another bar to direct ancestry, 
the ultimate choice must fall upon some small 
pouch-less phascogaJe or didelphid of bodily structure 
sufficiently generalized to approximate that of the 
insectivore-like primitive placentals. 

A word of personal explanation is probably required. 
The late Sir Grafton Elliot Smith was my teacher and 
friend, and what I know of science I learnt from him ; 
but he was a man in whom scientific accuracy out¬ 
weighed all personal considerations, and this paper is 
published in the knowledge that were he still alive, 
such would have been his wish. 

c.a., anter ior oommiasure fj., fornix superior 

c.c., corpus callosum h d. } dorsal hippocampus 

c.*., external capsule h.d.m., dorso-modlal hippocampus 

cji., hippocampal commissure hi., hippocampus 

c.t., Internal capsule Id., lamina terminalis 

ojs., corpus striatum nc., neocortex 

f-d.y fascia dentata vA» dorsal pallium 

•&., hlpj>oo*mpal flaraie tub., subioulSnT 

.t, fornix inferior 


Ik has been shown* that in reality the corpus 
oafiosum has appeared in quite a different manner, 
The ne ocort ical fibres do not pass ventral to the 
Hpxicaaiipoa and through the hippocampal com- 
nnaaore; on the contrary, they pass through the subi- 
eubHtt dorsal to the hippocampus, separating this from 
^ OOOOOTtexfFig. 2, A, B, O). Thus the Bupra-cahosal 
’Sfeuetufla is ueaBy a up of subiculum ©vested by the 

(£). Incident- 
neooprtical fibres carry on their ventral 
ac * a ^ tjhfc dorsal alveus fibres from the 
to fqrm a second hippocampal com- 
superior. 


1 Smith, G. Billot, “The Origin of the Corpus Callosum—A Comparative 
Study of the Hippocampal Begion of the Cerebrum of Marsupialla 
and Certain Cheiroptera", Trans. Linn. Soc. Lond., 2nd Ber., 
ZooL, 7, 47 (1807). 

1 Smith, G. Elliot, “Some Problems delating to the Evolution of the 
Brain" Lancet, 1,147, 221 (1910). 

* Abbie, A, A., “The Origin of the Corpus Callosum and the Fate of 

the Structures Belated to if', J. Comp . Neur. t 70, 9 (1039). 

4 Abbie. A. A-, ‘‘The Halations of the Fascia Dentata, Hippocampus 
tod Neooortex, and the Nature of the Subiculum", J. Comp . 
68, 807 (1988). 

* Sdq K&lS: a Peculiarity of the Cerebral Commissures in 

Certain Mannopialla, not hitherto recognised as a Distinctive 
Feature of tba Diprotodontia^, Proc. JSay. Soc^ 70, 226 (1002). 

* Ab^to , A. A . t “Some Observations on the Major Subdivisions of the 

Mamup laUa, with Especial Beferenoe to the Position of the 
PittameUd* and Ctonolestldse , * > J. Attat., 71, 428 <1037), 
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A MESOLITHIC SETTLEMENT IN SURREY 


T HE discovery of a mesolithic village at Fam¬ 
ham, Surrey, was due in the first instance to 
Mr. W. F. Rankine, who established the fact of 
mesolithic occupation on the Faraham Valley Sewage 
Farm in 1929 in the course of a surface survey of the 
district. Trial excavations were carried out during 
1930—35. Mr. J. G. D. Clark, recognizing the import¬ 
ance of the site, then undertook its systematic 
investigation. Excavations were carried out by 
him in 1937-38, Mr. Rankine co-operating. A report 
on the results of the excavations has been prepared 
under their joint authorship and is now available 1 . 

The village is situated to the north-east of Famham 
on the gravel of the old course of the Blackwater at 
a height of 250 ft. above O.D. Water supply and 
geographical conditions combined to make the site 
attractive to early man, as is indicated by the dis¬ 
covery of archaeological remains of many periods, 
ranging from Neolithic to Romano-British. 

The trial excavations revealed the existence of 
some eighteen depressions in the gravel, some rich 
in worked and burnt flints, and most of them between 
three and four feet deep. The area selected for 
intensive work was a small rectangle showing less 
evidence of surface disturbance than other parts 
of the site. Here in 1937 three pits were discovered. 
These had a reddish-brown soil infilling, rich in 
worked and burnt flints. From Pit I, nowhere more 
than three feet in depth below the modern surface, 
some 851 crackled and more than 3,404 worked flints 
were recovered, while in a fourth pit, located and 
cleared in 1938, in which the floor had been out 
through the gravel into red clay, 10,709 worked flints 
ancjr 3,880 burnt flints were found. This pit was 
aftown to be situated in a sandy hollow in the nature 
"*of a swallow hole, into which flints had been swept 
in mesolithic times. Flints were recovered to the 
number of 12,135 worked and 0,847 calcined. No 
significant differences in type were shown by flints 
from different levels. Evidences of Neolithic B 
occupation were found, but it is clear that the 
swallow hole had been choked with sand before neo¬ 
lithic peoples settled on the mesolithic site. 

The size and contents of the pits and their general 
characteristics do not allow any doubt that they were 
dug as the floors of dwellings by the people whose 
worked flints were found in them. They were 
evidently intended for occupation over a consider¬ 
able period of time ; and in this connexion the 
existence of a permanent water-supply near by must 
be remembered. The excavation of these floors by 
their makers provided a certain amount of soil to 
serve for walls, on which roofs could be placed ; but 
the irregular plan of the pits and the absence of 
post-holes argue against any kind of rigid frame 
construction. In regard to character and purpose, 
or mode of occupation, comparison may be insti¬ 
tuted with the dwellings of Upper Ralseolithio age 
investigated in Russia and Siberia and the earth- 
houses of recent circumpolar peoples. 

Typological analysis of the flint implements found 
indicates a homogeneous industry, consisting of 
various types of microliths, of which slightly more than 


30 per cent are geometric, flakes, scrapers, awls, 
burins, and core tools. Two techniques are to be 
noted, one core and the other flake. In the latter, 
microliths account for two-thirds of the whole. 

Famham is one of a number of sites in the area, 
extending to Aldershot, Guildford, Haslemere, and 
Bentley, on which the culture is essentially the same. 
Study of its distribution indicates the importance of 
geologieo-ecological factors, and emphasizes the 
importance of water, and a subsoil of gravel or sand. 
Extending the survey to the south and east in Surrey, 
Sussex and parts of Kent, it would appear that the 
mesolithic sites are predominantly situated on the 
U-shaped band of Lower Greensand which surrounds 
the Weald, taking in sites at Dorking, Reigate, Red- 
hill, and so far as East Mailing, near Maidstone. A 
mace from Blackdown, now in the Haslemere 
Museum (and similar finds elsewhere), resembles a 
form from the heart of the Maglemose culture, 
which goes hack to Boreal times. It is, therefore, 
evident that Famham, Silmeston, Horsham, and other 
closely related sites form a group of industries differ¬ 
ing in detail, but having in common features not 
found in combination elsewhere. They occupy a 
well-defined geographical area on analogous geo¬ 
logical formations ; and they therefore belong to 
a narrowly distributed but self-standing culture, 
for which the term Horsham culture has been 
proposed. 

The key to the wider affinities of the Horsham 
culture is afforded in its combination of microlithic 
and core-axe elements—a combination which can be 
matched only in the Maglemose culture. While, 
however, the Maglemose strain must be recognized, 
certain differences must be admitted. The pro¬ 
portion of core axes is lower in relation to the micro- 
liths ; and the microlithic forms are more varied. 
The microliths resemble most closely the Middle 
Tardenoisian of north-east France and Belgium. The 
Horsham culture, then, must be regarded as being 
basically Maglemosian, with a strong influence from 
Middle Tardenoisian. It is known that Maglemose 
spread over land now submerged, leaving outliers 
above modem sea-level in Holdemess, East Anglia, 
the valley of the Thames and its tributaries, and 
probably the Isle of Wight and its hinterland. It 
was no doubt on the Mage of this territory on the 
western verge of the Maglemose culture-spread that 
the Middle Tardenoisian entered Britain ; and it 
can scarcely be a coincidence that the Horsham 
culture, showing elements from both, is situated 
precisely in the zone of contact between the two. 
Throughout history Britain has benefited from a 
variety of movements and influences from a variety 
of Continental sources. Already in mesolithic times 
two separate influences are to be seen flowing into 
England, one predominantly northern and the other 
predominantly western in character. The Horsham 
culture typifies the development of the British people 
which, drawing its inspiration from many sources, 
has yet managed to acquire its own distinctive 
features. 

1 Proo. PrehigL Soc.> 5,1; 1930. 
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SCIENCE NEWS A CENTURY AGO 

The Acoustics of Buildings 

On September 18, 1839, George Goodwin, jun., 
wrote to the editor of the Civil Engineer and Archi¬ 
tects' Journal : 4 ‘Sir. The report recently made to 
the Commissioners of Her Majesty’s Treasury, by 
Messrs* Barry, Do la Beche, W* Smith and Charles 
Henry Smith, on the sandstones, limestones and 
oolites of Great Britain * . . forms with the 

numerous tables and results of experiments by 
Messrs. Daniell and Wheatstone appended to it, one 
of the most valuable contributions to architectural 
science that has been made in modem times. . - . 

“This being the case, then it must, I think, seem 
desirable to all that government should continue the 
good work . . . and I would venture to suggest 
touching the next step to be taken, the importance 
of appointing a committee to inquire into the most 
desirable forms of buildings, and the best mode of 
construction in a phonoeamptic point of view, to 
investigate the science of sound and to deduce 
principles to be hereafter applied in the erection of 
buildings. On this subject, which is of the most 
vital importance to the excellence of the new houses 
of parliament, we are confessedly entirely ignorant 
(and I speak of not architects alone), we do not know 
so much as would enable one to say with certainty 
before a building be finished, whether or not it will 
be well adapted for oratorical purposes. . . . 
Sincerely therefore do I hope that a commission will 
be immediately appointed to collect information on 
the subject, and conduct a series of experiments on 
a large scale, without which nothing effectual can 
be looked for* . * 


Chemical Powers of Light 

U M. Edmond Becquerel has recently communi¬ 
cated to the Acad&nie des Sciences some important 
investigations on the chemical powers of solar light, 
which will probably lead to new and valuable results. 
It has been long known that light has the power 
of variously affecting certain chemical compounds ; 
sometimes causing combination between two elements, 
and in other cases effecting the decomposition of 
compound substances; and it has been found that 
when a pencil of light is decomposed by passing 
through a prism of glass, those rays which possess 
this power are differently refracted from the coloured 
rays, and hence the existence of peculiar rays to which 
the name of Chemical Bays is given, has been de¬ 
duced. The chief difficulty in experiments on these 
rays has been the Blow nature of the action caused, 
and the difficulty of appreciating them. M. Becquerel 
has overcome these sources of uncertainty, and is 
enabled to study the chemical powers of light with 
eese, and measure the effects produced with consider¬ 
able accuracy. The manner in which this is done is 
vary simple. Two liquids of different densities, hut 
both oonduotors of Electricity, and of such a nature 
as to act chemically upon each other when exposed to 
the influen ce of solar light are selected, and a portion 
of both ia put mto a cylindrical vessel blackened on 
exterior”* Plates of platinum are im m ersed in the 
, flOtepcted \q a delicate galvanometer, 

wfete* tbwe arranged, a ray of light is suffered to 
of the fluid* it causes chemical 
at tbesnrfaoe of contact of the 
W yyftlfe,, ang f % o na rnartt of electricity which this 
aWT W te faamaflta frgy rendered evident 


on the galvanometer. As the angle of deflection of the 
galvanometer indicates the power of the electric 
current, and as that is in exact proportion to the 
chemical action which originates it, it is evident that 
the arrangement gives an accurate measure of the 
chemical rays of light, at different times, from 
different sources, and under various circumstances” 
(Athenaeum, September 21, 1839). 

Tunnelling through the Alps 

The Mechanics Magazine of September 21, 1839, 
quoting from the Marie Lane Express said : “M. 

Vanino Volta, the engineer of Como, who in con¬ 
junction with M. Brusohetti of Milan, obtained in 
1837, from the Austrian Government, a privilege of 
fifty years for the construction of a railroad between 
Milan and Como is now negotiating with the Swiss 
Cantons of Grisons and St. Gall, an enterprise which 
would vie in magnitude with the Thames Tunnel, 
viz., the piercing through the Grisons Alps. . . . 
M. Volta, reckoning that thirty years will be required 
to execute the works, demands an exclusive privilege 
of a hundred years with liberty to establish com¬ 
panies, in order to procure funds or to tr an sfer his 
privileges to others.” 
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SOCIOLOGICAL ASPECTS OF EVACUATION 


T HE complaints which are being received 
regarding the operation of evacuation 
schemes in England have at least the merit of pre¬ 
venting any undue complacency arising from the 
smoothness and efficiency with which the actual 
transport arrangements were carried out. The suc¬ 
cess of that operation and its fortunate freedom 
from attack might well have engendered undue op¬ 
timism and encouraged the tendency to forget that 
the real test of evacuation has yet to come. The pro¬ 
blem of dispersal, however urgent as a first step in 
national defence, is simple compared with the 
more abiding social problems which evacuation 
presents, not only under emergency conditions but 
also in the permanent re-integration of national 
life. 

It is well to recall at the start that, as Dr. T. 
Adams pointed out in his able paper at the British 
Association meeting at Dundee, under certain 
conditions, evacuation, however difficult and 
costly, must remain for some few cities an indis¬ 
pensable element of defence while the possibility 
of war remains, unless we are prepared deliberately 
to forgo certain of the advantages whioh can only 
be realized in a properly administered city. 
Accordingly it is important that the experience 
gained at every stage from the actual preparation 
and conduct of the evacuation, to arrival and 
settlement in the reception areas, the social 
problems of the evacuated areas, until the final 
return to and re-settlement in the evacuated areas 
when the emergency has passed should be carefully 
sifted and studied by scientific and impartial 
minds. 

The outstanding feature of evacuation in England 


is indeed that it is a social experiment on a very 
large scale, and its success or failure will depend 
on the attention which is given to the social 
factors, and the thoroughness and impartiality 
with which they are investigated and handled. It 
should be obvious that many of the well-founded 
complaints which are encountered arise primarily 
from neglect of, or imperfect attention to, social 
factors in the preparation for the dispersal. Certain 
misfits or embarrassments were almost inseparable 
from a domestic re-shuffle on the existing scale. 
Differences of outlook and of social position must 
be expected and should provide no insuperable bar 
to domestic harmony. Different conceptions of 
what constitutes personal cleanliness present much 
more intolerable difficulties, and complaints on 
this score have come as freely from those acting 
as hosts as from evacuees who shrink from the 
squalor of the homes in which they have been 
placed. 

The extent to which such complaints have been 
voiced is dear evidence that something has been 
seriously amiss with the planning of the evacuation. 
Insufficient attention has been paid to the relative 
social types of evacuating and receiving areas. In 
some instances accommodation of the exact type 
required has been untapped while the evacuees 
were received into neighbouring districts under 
conditions which promptly stimulated a migration 
homewards. The veriest attempt at social survey 
or comparison of receiving and evacuating areas 
would have greatly reduced the proportion of 
misfits. 

It should not, of course, be too late to remedy 
the worst mistakes, and indeed certain education 
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authorities have taken vise and effective action. 
Too much stress cannot be laid on the importance 
alike of checking any homevard drift and of 
encouraging the good will between the evacuees and 
their hosts which is generally so conspicuous a 
feature. The value of this sympathy and under¬ 
standing can scarcely be overstressed in relation 
to the social re-integration which lies ahead. 

That is the aspect upon which attention should 
next be concentrated, and the reopening of the 
schools and development of the educational organ¬ 
ization in the reception areas is only a special 
aspect of this problem. Difficulties raised by such 
questions as equipment and buildings are of 
secondary importance compared with that of 
ensuring that the evacuated children are living in 
a background favourable to their development, 
and repairing so far as possible the damage 
which upheaval and separation from homes 
and parents and familiar surroundings may have 
engendered. 

If it is necessary to plan for a period of three 
years or more, as indicated by the Government, 
something more than temporary expedients will 
be required, whether in regard to educational 
equipment or social background. Moreover, the 
drawbacks of improvisation in teaching are all the 
greater if the satisfaction and support which the 
normal home surroundings afford are lacking. 
Equally the social services which the development 
of education has been rendering may be even more 
imperative under the conditions which obtain in 
the reception areas if the nation’s capital in youth 
is not to be wasted. 

To maintain existing standards of education and 
well-being among children and adolescents in the 
conditions imposed by evacuation is no simple 
problem, but its solution is essential, and no 
exigencies of national defence can justify its 
neglect. Indeed, the experience of the War of 
1914-18 should remind us of the danger of 
abandoning policies already laid down for improv¬ 
ing those standards. It is not to be expected that 
no checks will be encountered or no harm done 
ttodar the conditions of strain and hazard imposed 
on the whole nation; but there is no more vital 
nariwaaa1 interest than that of seeing that the 
ycrsng are skid ded from any untoward effects so 
as poosthfav wd fee disturbance of their normal 
wd training minimized. 

* jaubfem is only one of the issues 

W aod wm here the*© are 

jp* tq< bo iMaefe. To 


thousands of children from congested areas and 
slums a new world is opening, and the spirit of 
adventure in which they set out at least holds 
promise of an opportunity of bringing townsfolk 
to learn something more of the countryside 
and of its life which could give a new mean¬ 
ing to some of the content of educational sylla¬ 
buses The spirit in which most people in the 
reception areas have accepted their responsibilities 
and the courage and adaptability of most adult 
evacuees are other solid assets that have not only 
made the evacuation scheme workable but also 
helped to alleviate the wholesale disruption of 
family life entailed. 

The opportunity of social re-integration must 
not be missed, and the good will displayed 
in the actual evacuation cannot be allowed to 
be dissipated Steps must be taken to mitigate 
and to eliminate the disruption of family life so 
far as possible and to explore rapidly all avenues, 
such as the construction of rural camps which 
offer the prospect of terminating the separation 
of mothers and children. Besides this, problems 
of health and hygiene will demand close attention 
if the dangers of epidemics, especially under the 
stress of emergency conditions, are to be prevented 
or minimized, and excessive strain on health, 
sanitation, water supply and other public 
services in the reception areas avoided. 

Many of these matters call for wise planning 
and scientific investigation; but no complete 
solution can be achieved if we fail to remember 
that the problem is a national one and not merely 
that of a number of independent reception areas. 
The evacuated areas themselves will be subjected 
to economic and sooial stress and strain even if 
fortunately spared from actual attack from the 
air. Not merely private households, but also 
general trading conditions, amenities and public ser¬ 
vices cannot but be profoundly affected if not 
dislocated by the removal of a high proportion of 
the population of an area. 

The economic problems of evaouation are large 
and complex. No less important are those of 
recreation and fitness. These reach far beyond 
the provision of facilities for organized games for 
the schools in the reception areas. The existence 
of amenities for physical and mental refreshment 
is a vital factor in the psychological adjustments 
involved and in the maintenance of morale. 

The psychological aspects of evacuation are 
possibly the most important of all. Negleot of 
them may delay the establishment of reasonably 
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satisfactory conditions in reception and in evacu¬ 
ated areas. At the worst it may lead to deteriora¬ 
tion in morale, which by frustrating the very pur¬ 
pose of evacuation may endanger the whole 
national effort. The stresses set up both in evacua¬ 
tion and in reception areas, like those caused 
through the whole fabric of civil life by the necessity 
of re-adapting or even re-orientating life to the 
restrictions of movement, lighting, etc., imposed 
by wartime exigencies, and the strain of long hours, 
often with responsibilities in some branch of civil 
defence in addition to the working day, demand 
some opportunity for relief from time to time if 
serious physical or psychological damage is not 
to result. 

On this ground alone the question of recreation 
presents problems which cannot long be neglected. 
Means must be found, consistent with public 
safety, of ensuring reasonable opportunities of 
entertainment and relaxation. Possibly the trans¬ 
fer or redistribution of such facilities in the re¬ 
ception areas may be involved as part of the 
policy of developing an adequate communal life. 
It should not be forgotten, however, that the 
migration to the reception areas has, together with 
the curtailment of public and private means of 
transport, largely closed for purposes of re¬ 


creation areas which derive most of their impor¬ 
tance from their value as health resorts. As the 
war continues, the need for attention to such 
questions cannot but increase. 

These are only some of the more immediate 
problems which evacuation presents. There are 
others equally important which will require atten¬ 
tion before the normal trend of the national life 
can be resumed. The dispersal of business and 
industrial firms as well as of Government depart¬ 
ments and the accompanying decentralization will 
raise questions of policy before a return can be 
made to previous locations. New and unexpected 
opportunities of town planning and of guiding tbe 
location of industry may well present themselves, 
if the experience now being gained is wisely 
utilized. In these, as in the more immediate and 
pressing problems, impartial survey and patient 
scientific investigation of the many economic, 
social, technical and psychological factors involved 
are essential. Scientific workers would be unworthy 
of their own traditions if they failed to insist on 
the importance of a scientific study of the problems 
which evacuation presents, or to direct attention 
to factors which threaten to sap either the physical 
or the moral welfare of the nation in the task to 
which it is now addressed. 


FLUID DYNAMICS 


Modem Developments in Fluid Dynamics 
An Account of Theory and Experiment relating to 
Boundary Layers, Turbulent Motion and Wakes. 
Composed by the Fluid Motion Panel of the 
Aeronautical Research Committee and others, and 
edited by S. Goldstein. (Oxford Engineering 
Science Series.) Vol. 1. Pp. xxiv-f 330+ 29 
plates. Vol. 2. Pp. xii -f 331-702 -f plates 30-35. 
(Oxford: Clarendon Press; London: Oxford 
University Press, 1938.) 60s. net. 

T HE present work is dedicated to tbe memory 
of Horace Lamb, the father of classical 
dynamics, whose fundamental work, "A Treatise 
of the Mathematical Theory of the Motion of 
Fluids”, appeared in six English editions as well 
as in several foreign translations and is in the 
hands of every specialist in the theory of fluid 
motion. By ‘classical* hydrodynamics, we under¬ 
stand the hydrodynamics of the nineteenth century 


in contrast to that of the twentieth, which is 
distinguished chiefly by a more detailed and at the 
same time extensive study of the influence of 
viscosity, particularly in the case of fluids of small 
viscosity, so that a much nearer approach to 
reality has been attained. Even those parts of 
the modem theory which are fundamental for the 
ideal frictionless fluid have been enriched in 
very important points by new research. Here, the 
knowledge of the existence and behaviour of 
surfaces of separation was effective in the dis¬ 
covery of new ways in which to obtain practical 
results. 

During the last twenty years, much new know¬ 
ledge, with practical applications, has matured 
concerning the disturbance occurring in the 
majority of technical fluids—of which the ultimate 
cause is still a problem—which is known as 
turbulence. These developments have proved 
extremely fruitful where scientific application is 
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concerned, as, for example, in meteorology and 
oceanography. 

The great interest which has developed in 
recent years in aeronautical science, for which 
fluid theory is of basic importance, had con¬ 
siderable influence on the rapidity of progress in 
the science of hydrodynamics. In consequence, 
research in the subject has advanced at such a 
pace and has given rise to such an imm ense 
literary output, that it has become increasingly 
difficult for any one individual to keep up with it. 
Hence a number of works of a co-operative nature 
have appeared in which the attempt is made to 
present a survey of all the results obtained by 
research. Two earlier works of this kind are 
“Handbuch der Physik”, Vol. 8 (1927), by Geiger 
and Scheel, and “Handbuch der Experimental- 
physik, Vol. 4 (I-IV, 4 (1930-1932)). A newer 
work in six volumes, entirely devoted to aero¬ 
dynamics, is “Aerodynamic Theory” (1934-1936), 
by W. F. Durand. 

Although the present work is distinguished from 
previous ones by its intentional limitation to 
particular fields which are intimately connected 
with one another, the sections in themselves are 
amazing ly comprehensive. For this reason alone, 
the book is certain to remain for a long time indis¬ 
pensable to the further development of research 
in these fields. A characteristic of the whole 
domain with which this book is concerned is that 
it includes those branches of hydrodynamics and 
aerodynamics which are concerned with viscous 
fluids and particularly those possessing low 
viscosity, or, in other words, with laminar and 
turbulent flow, with special consideration for flow 
near the surfaces of solid bodies and in the domain 
of great turbulence behind them. Furthermore, 
the transference of heat in laminar and turbulent 
fluid motion is considered. On the other hand, 
neither potential fluid motion, nor the three- 
dimensional aerofoil theory, nor the propeller 
theory are dealt with. KFor indeed do the problems 
of compressibility and cavitation come under 
consideration. 

The contributors to this work include members 
of the Fluid Motion Panel of the Aeronautical 
Research Committee, of which Sir Horace Lamb was 


a member fb? many years and which now includes 
eleven British research workers and four younger 
workers. It is a truly co-operative work in which 
ewen, the names of the authors are kept well in 
the background. In fact the only name which 


appears is that of the editor. Dr. S. Goldstein, 
Mho greeted the research and writes an intro- 
flba benefit of the reader, in which the 
btoeeptfc in hydrodynamics are 
|*bat dear 


The contents of the book are arranged as follows. 
Of two introductory sections, the first is concerned 
with fundamental concepts and with the laws of 
motion of the ideal non-viscous fluid, and the 
second with la minar and turbulent boundary layers 
and their effect with regard to drag. In the third 
section, a strict mathematically formulated account 
of the laws of visoous fluids accompanied by 
accurate solutions of the equations is given. The 
fourth section expounds the mathematical theory 
of fluid boundary layers, the fifth is devoted 
to the concept of turbulence, while the sixth dis¬ 
cusses experimental apparatus of all kinds (wind 
tunnels, experimental tanks, whirling arms, velocity 
and pressure measurements, visualization of fluid 
motion). In the seventh section as well as in the 
eighth, with which the second volume begins, fluid 
motion in pipes and canals and along level plates, 
obedience to the law of the laminar and turbulent 
forms of motion together with the relation of the 
former to the latter, are very thoroughly ex¬ 
pounded. In Section ix the problem of resistance 
in the case of symmetrical cylinders is discussed, 
while Section x is concerned with the resistance 
of asymmetrical cylinders and special aero-foils ; 
in Section xi rotation shapes (airship shapes) are 
considered. The different kinds of control of 
boundary layers are examined in a further section, 
which is followed by another to consider events 
taking place in the wake of a moving object. The 
final sections, xiv and xv, are concerned with 
heat transfer by conduction and convection in 
laminar and turbulent fluid motion. 

The excellent illustrations are a special feature 
of the work. Wherever possible they are taken 
from original monographs, and the photographs— 
the majority from the original—are excellent half¬ 
tone prints reproduced in thirty-five plates. This 
natural documentation increases the interest of 
the book and is very welcome. Furthermore, the 
value of the work, which is carried out most 
conscientiously in all sections, is much enhanced 
by very complete author and subject indexes 
covering twenty-two pages. The reviewer noted 
with great appreciation that not only important 
English works on the subject, but also all those 
known to him in the foreign literature also are 
included. There is no doubt that this work will 
contribute enormously to the furtherance of 
research in the subjects with which it deals and 
that it will be of inestimable use to students. 

The reviewer would like to make one suggestion, 
namely, that short explanatory legends under the 
illustrations—which are absent in this work—are 
very helpful to those who have not studied the 
text of tiie book itself. Such explanatory legends 
are particularly helpful when one is glancing 
through the book for the first time, L. P. 
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SYMBIOSIS BETWEEN FUNGI AND SCALE INSECTS 

The Genus Septobasidium With the help of the haustoria, the fungus obtains 


By Prof. John N. Couch. Pp.ix-r480 + 114plates. 
(Chapel Hill, N.C.: University of North Carolina 
Press; London: Oxford University Press, 1938.) 
5 dollars. 

T TNDER the able leadership of Prof. W. C. 
^ Coker, the Botanical Department of the 
University of North Carolina has produced several 
major works on fungi: “The Saprolegniacese, 
with Notes on other Water Molds" (1923) ; “The 
Clavarias of the United States and Canada" (1923); 
“The Gastromycetes of the Eastern United States 
and Canada" (1928); and “Studies of the Genus 
Pythium" (1931). To these there has recently been 
added John N. Couch’s splendid monograph on 
the genus Septobasidium. 

By means of sucking tubes, scale insects obtain 
their nutriment from the Gambia! region of the 
plants to which they become attached. Von 
Homel and Litschauer in 1907 were the first to 
direct attention to the remarkable fact that, in the 
dried species of Septobasidium investigated by 
them, scale insects are always present unden the 
hyphal mats formed upon the bark of twigs or 
branches. Couch, working for more than ten years 
on living material, has now shown that scale 
insects are present in the hyphal mats of Septo¬ 
basidium species in general and that the fungi and 
the insects live together symbiotically. A Septo¬ 
basidium can extend its development only in 
connexion with scale insects, and when these insects 
die the growth of the fungus ceases. The insects 
are protected from their enemies by the fungus, 
and the fungus draws its nutriment from, and is 
distributed by, the insects. The symbiotic rela¬ 
tionship of the fungi and their associated insects 
has been discussed by Couch in detail. 

In Septobasidium Burtii, the life-history of which 
Couch describes and illustrates very fully, the 
fungus mat above an insect’s body on an oak 
branch is nowhere in direct contact with the insect, 
but the two are connected together by numerous 
coiled hyphse. This arrangement gives the insect 
freedom of movement to breathe, so that it will 
not suffocate. The coiled hyphse are attached to 
the insect at the dermal pores and setae. By means 
of the threads passing through the natural aper¬ 
tures of the insect’s body-wall the haustoria of the 
fungus within the insect’s body are connected with 
the mat and thence with the other parts of the 
fungus. The haustoria are found only in the 
circulatory system or hsemoccel of the insect, and 
they are coiled in form. 


the nutriment necessary for its growth and fox the 
production of basidiospores on its exterior surface. 
Not all the insects beneath a stroma are parasitized, 
but those that are are dwarfed and incapable of repro¬ 
duction. The young insects are infected by bud 
cells formed by the spores and never by fungal 
hyphse. Some of the insects which have become 
infected by crawling over the spore-bearing surface 
may crawl back beneath the fungus colony under 
which they were bom, others may settle down 
beneath other fungus colonies, and some settle 
down on the bare bark. The first two groups of 
insects are solely responsible for the survival and 
continued growth of fungus colonies, while the 
third group, which settle down on clean bark, are 
solely responsible for the distribution of the fungus. 
Under natural conditions, whereas the fungus 
cannot live without the insects, the insects are 
able to live without the fungus ; hut the life of 
insects unprotected by the fungus is precarious. 

Septobasidium is widely distributed in the 
world. There are numerous species in the United 
States, the West Indies, Brazil, Ceylon, Java, and 
the Philippine Islands, and a few species have 
been found in Europe and Australia. 

By far the larger part of the volume is devoted 
to taxonomy. On the basis of the symbiotic 
relationship. Couch has raised the Septobasidiaceae 
to the rank of an order, the Septobasidiales, co¬ 
ordinate with the Auriculariales, the Uredinales, 
and the Ustilaginales. A key for identification is 
followed by a description of 163 species, 5 varieties, 
and 2 hybrids. Some 56 species are described as new. 

The illustrations are numerous and admirable. 
Among other things they depict: the insect 
houses and their occupants ; the relations of the 
fungi and insects with one another and with 
the tree at the expense of which they both ultimately 
five; the ways in which the fungi extend their 
colonies by the capture and infection of more and 
more young insects ; and the microscopic details 
of structure of nearly all the species of Septo¬ 
basidium which have been described. 

Prof. Couch is to be heartily congratulated on 
the outcome of his labours. By long-continued 
and exact observation he has added greatly to our 
knowledge of Septobasidium species, and at the 
same time he has made a series of beautiful dis¬ 
coveries concerning the relations of fungi and 
insects. His book is a valuable addition to bio¬ 
logical literature, and its contents will appeal nol 
only to mycologists but also to entomologists and 
naturalists in general. A. H. Ribgikaij) Btjtjjch 
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SPECTROSCOPY IN INDUSTRY 


Spectrographic Analysis in Great Britain 
Edited by A. C. Candler. Pp. 80. (London . 
Adam Hilger, Ltd., 1939 ) 7s. 6d net 

ODERN spectrographs suitable for industrial 
work originated in Great Britain nearly 
thirty years ago, and their application to industry 
has been continuously increasing for three main 
reasons. First, for purely routine control, the 
spectrographic method is often much more rapid 
than a purely chemical one and, moreover, may 
require fewer workers. Secondly, chemical analysis 
may be less reliable when the estimation of mere 
traces of certain elements is involved Finally, 
only small quantities of material are required for 
spectrographic analysis. 

The monograph under consideration comprises 
twenty-eight articles describing the application of 
spectroscopic methods to a wide range of subjects, 
including analysis of alloys, detection of metallic 
contamination of beers, agricultural problems, 
archaeology, and last, but by no means least, to 
forensic science. All the articles are brief. 


The spectrograph, for example, has proved 
helpful in tracking down the causes of obscure 
diseases of crops and stock. Thus teart, to which 
cattle in certain areas are subject, is found to be 
associated with an increased molybdenum content 
in the herbage. In view of the minute traces of 
molybdenum involved, a long time would un¬ 
doubtedly have elapsed before this discovery 
could have been made, had chemical methods 
alone been available. 

The concluding article, which deals with forensic 
science, suggests numerous ways in which the 
spectroscope can assist in tracking the criminal. 
Thus counterfeit coins may be compared with 
dust from the suspect’s pockets ; a fragment of 
glass from the turn-up of a suspect’s trousers may 
be compared with the glass of a window broken 
in a smash and grab raid. 

The monograph may be recommended to all 
interested in the application of spectroscopy to 
almost every walk of life 

J Newton Friend. 



THE FACTORS OF THE MIND 


The Factorial Analysis of Human Ability 
By Prof. Godfrey H. Thomson. Pp. xv+ 326. 
(London: University of London Press, Ltd., 
1939.) 16s. net. 

AyTOST psychologists have assumed that all 
^ mental activities are reducible to a small 
number of independent ‘factors’, such as intel¬ 
ligence, emotionality, verbal capacity, manual 
capacity, introversion or its opposite, and the like. 
Prof. Thomson's book is concerned, not so much 
with discovering what these factors may be, but 
rather with a critical examination of the mathe¬ 
matical procedure by which, it has been claimed, 
their existence may be established. 

The older ‘faculty school* simply postulated 
elementary capacities as they were required ; 
the MW$r school of statistical psychology supposes 
that they can he deduced mathematically by 
analysing oojrelationa between test-performances 
qp esthaatefl of character* Various methods have 
for thH* purpose—nail loosely covered 
tenpa. *f&&px atwlysis*. Of these the 
0. Spoatoau’e well-known 
^ancjjjthat aft processes 


involve a single intellectual factor, identifiable 
with ‘general intelligence* His formulae assumed^ 
that two factors only were sufficient to account 
for every test performance. Later work m Great 
Britain, particularly in the field of educational 
testing, indicated that more specialized factors 
(verbal capacity, arithmetical oapacity, etc.) 
appeared to enter into different tests, in addition 
to the ‘specific factor’ peculiar to each one and 
the ‘general factor’ common to all. The notion 
of multiple factors, as a substitute for that of 
dual factors, has since found strong support in 
America ; and recent workers have endeavoured 
in various ways to generalize the simpler theorems of 
the two-factor hypothesis to meet these wider needs. 
In the book under notice, Prof. Thomson brings 
together into a single clear and systematic exposi¬ 
tion all the chief factorial methods that have 
hitherto been put forward. He explains their 
mathematical derivation in an elementary way 
for the student of psychology, and briefly com¬ 
pares their merits and their disadvantages. He 
also incorporates a summary of his own very 
valuable contributions, including more particularly 
a revised version of the sampling theory which he 
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had put forward as an alternative to the two- 
factor theory of Prof. Spearman. From the first 
page to the last the treatment is remarkably 
lucid, suggestive, and impartial. 

Prof. Thomson claims that his book is written 
primarily for the reader “with little or no mathe¬ 
matical knowledge beyond what is ordinarily 
imparted in the secondary school 5 ’. Nevertheless, 
even the professional psychologist and statistician 
will welcome the compendium of formulae and 
proofs brought together in the mathematical 
appendix, and throughout the book will find new 
light continually shed on old problems. In 
common with most recent contributors to the 
subject, Prof. Thomson believes that these pro¬ 
blems are best solved by matrix algebra ; and, in 
their abstract form, the solutions reached are, as 


a matter of fact, often strikingly similar to results 
independently obtained by quantum physicists. 
But, as the present reviewer has more than once 
pointed out, although these methods were originally 
developed for the analysis of the results of psycho¬ 
logical testing, they would be almost equally 
applicable to the solution of analogous problems- 
in many other fields—in physiology, biology, 
sociology, medicine, economics, agriculture and, 
indeed, in almost any science where causal factors 
are numerous and inextricably interlinked. The 
book must at once take its place as one of the 
most important publications of the year in the field 
of education and psychology; at the same time 
it should be of great interest to all who are 
engaged on statistical research, no matter what 
their special sphere. C. B. 


TABLES FOR STATISTICIANS 


Statistical Tables for Biological Agricultural 
and Medical Research 

By Prof. R. A. Fisher and F. Yates. Pp. viii+90. 
(London and Edinburgh : Oliver and Boyd, 1938.) 
12«s. 6d. net. 

ODERN statistical analysis, particularly that 
relating to the production of adequate and 
exact tests of significance, owes much to the 
painstaking researches of R. A. Fisher, whose 
text-book, “Statistical Methods for Research 
Workers”, has gone through a number of editions 
since it was first published in 1925. Not the least 
valuable feature of this work is the collection of 
tables, which have proved so indispensable to the 
statistical worker of to-day that they have been 
repeatedly referred to, and in certain cases 
reprinted, through the generosity of author and 
publisher. The desirability of having them 
separately published has been felt in many 
quarters, and in the volume now before us we 
have a work in which the tables of Fisher's book 
have been not only reprinted but also amplified, 
and many other tables have been added. While 
not a complete manual of statistical tables, avail¬ 
able for all purposes (it is not, for example, very 
easy to fit a normal curve from the tables provided), 
the book is a very useful collection, and should be 
the indispensable companion of every statistician. 

The first set of tables consists of those from 
Fisher’s book, considerably extended (especially as 
to the 2 -table and its accompanying "variance 
ratio”)* and with two new tables. The second set 
consists of tables of probits and angular trans¬ 
formations, found useful in medical research. We 


then come to a section of non-numerical tables, 
lists of Latin squares, and combinatorial solutions 
required for the design of balanced incomplete 
blocks—a set of tables which should be very useful 
to the agricultural experimenter. Following this 
are tables of a more miscellaneous character, 
including an interesting and useful new table of 
orthogonal polynomials, which should much sim¬ 
plify the calculations in problems of fitting curves. 
Finally, to complete the set, we have tables of 
logarithms, including natural logarithms up to 100, 
squares, square roots, etc., and tables of certain 
trigonometric functions. The last is a new table 
of random numbers. 

As an example of mathematical table construc¬ 
tion the work is excellent. The printing, spacing 
and presentation, and the large flat page, are 
according to the best canons. Where interpolation 
is necessary, the tables are adequate for the 
purpose, and the methods to be used are stated. 
In the case of standard tables, with mean differ¬ 
ences, there is the interesting innovation of 
providing mean differences for half the interval 
only, thus teaching the user to subtract as well as 
add, and making for greater accuracy in the final 
result. The introduction, as is to be expected, has 
points of originality and interest, and is in itself a 
worthy piece of mathematical research. While 
some readers may be disappointed by not having 
standard uses of the standard tables illustrated, 
they will on the other hand welcome new statistical 
tests there described, together with suggested new 
uses of old tables, and the ways of using effectively 
the new tables. J. Wishaet. 
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PERSPECTIVES IN EVOLUTION 
By Prof. J. Ritchie 
University of Edinburgh 


A LL useless science is an empty boast,” 
Shakespeare is alleged to have said, but he 
lived before that pernicious cleavage had been 
made between pure science and economic science, 
which s ugg ests, as Hinton once said, that the latter 
is a gold-digger while the former excavates only 
knowledge. And while we are strongly in favour 
of those lines of scientific endeavour which make 
their first purpose an attack upon the evils that 
man and his possessions fall heir to in the course 
of Nature, and which aim at easing the human 
straggle for existence, there are questions of no 
immediate practical moment to which the inquiring 
spirit of humanity demands an answer. I do not 
think Shakespeare would have called these recur¬ 
rent problems ‘‘useless science”, for the m i nd of 
man requires satisfaction as well as his material 
need. 

The Secret of Life 

Much that was mysterious about life bas dis¬ 
appeared or is disappearing before the persistent 
inquiries of the physicist and chemist. Life 
processes of the physiological order are ruled and 
guided by the self-same laws which regulate action 
in the non-living world. 

But it is just as obvious that none of these 
interpretations reaches the secret spring of life itself. 
The physical explanation of the architecture of 
animals must assume the power of the living thing 
to react and mould itself to the forces that play 
upon it. The Dorman equilibrium, which interprets 
a condition of thermodynamical balance, meets the 
case of a living cell only when the cell activity is at 
its lowest, and the more active, that is the more 
alive, a cell is, the less does the Donnan theory 
become applicable. Enzymes may be necessary for 
the complete activity of a cell, but, though it may 
hasten a chemical reaction, no catalyst can set a 
reaction in motion; in the case of the cell that 
appears to be the prerogative of Tife\ 

Left us turn, then, from the minute analysis of the 
unit of life which in recent years has done so much 
to reduce the mystery of life, without, however, 
roacfiipg the ksnel of the mystery, to see what 
suggestion may arise from another point of view, 
a pe^pectiva of evolutionary processes. 

The of certain organic aggregates on 

doa&n, and the increase in orderly 
of matter rerualed in the evolution of 


life from more simple to more complex, leads to 
the conclusion that in practice the second law of 
thermodynamics, so well established for physical 
happenings, cannot be satisfactorily applied to 
living processes and that while no one would 
deny that living things in the long run and in a 
universal sense are subject to its demands, and 
indeed that in their workings they are probably 
controlled by it, nevertheless organisms appear to 
be able temporarily to bold up or withstand the 
physical course of degradation of matter, if they 
do not actually reverse it. 

From this point of view, then, the secret of the 
living organism, that is its essential difference from 
non-living matter, is its power of trading with its 
environment in such a way that it can build up its 
body stores of high potential energy from materials 
of lower potential 

Phenomena of life elude treatment by the laws 
of thermodynamics, not necessarily because living 
matter does not obey these laws, but because the 
unknown conditioning of working organisms is too 
complex to yield to analysis applicable to inorganic 
states. Nor does it seem likely, since livingness 
exists within a very limited range of temperature 
and is readily extinguished by interferences, that 
it can ever be subjected to the sort of analysis which 
has led to the interpretation of the constitution of 
physical matter. It seems logical, therefore, to take 
as axiomatic the existence of life, not as a vital 
force which animates something different, namely 
matter, but as the activity of an atomic combination 
the very activity of which renders it unanalysable 
by the standard methods of the physicist and 
chemist. Thus, as one of the greatest of living 
physicists, Niels Bohr, has pointed out, the biolo¬ 
gist would accept for the living world a position 
analogous to that accepted by the physicist for the 
non-living. “The existence of life must be con¬ 
sidered as an elementary fact that cannot be 
explained, but must be taken as a starting-point in 
biology, as in a similar way the quantum of action, 
which appears as an irrational element from the 
point of view of mechanical physics, taken together 
with the existence of the elementary particles, 
forms the foundation of atomic physics.” 

The biologist, admitting ‘life’, may build up 
a whole body of biological theory, as distinctive 
and peculiarly his own, and as logical in the logic 
of probability which Professor Darwin advocates, 
as are the theories of the physicist or the chemist 
in their own. limited fields. 
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Lengthening of Life Perspective 

There is another notable development of this 
century which must affect evolutionary thought, 
the expanding idea of the time during which the 
earth and life upon the earth have been in existence. 

From the earlier discussions it would appear that 
a psychological element entered into the final 
estimates, as if the calculators drew back aghast at 
the possibility of the enormous age of the earth at 
which their estimates hinted. Thus almost all 
tended in their final summing towards the minimum 
of their scales, and little is heard of the other 
extreme—Lord Kelvin’s independent maxima, 
reached by different methods, of 1,000, 400 and 
500 million years, or Geikie’s 400 million years— 
although these came much nearer to the modern 
estimate. 

Now, a consensus of opinion admits credibility 
to estimates based upon the break-up of radio¬ 
active minerals in the rocks. We may say that 
life has existed upon the earth for perhaps 1,200 
millions of years ; and then to complete the picture 
that the birth of the earth and, as the new cos¬ 
mology seems to indicate, perhaps also at the same 
time the stupendous birth of sun and stars, took 
place about 2,000 million years ago. 

Stability of Organism and Slowness of 
Evolution 

This amazing extension of the time concept of 
life emphasizes anew some of the striking features 
of evolution. We are accustomed to lay stress on 
the variation of living things, upon which evolution 
depends, but surely more remarkable is the stability 
of living organisms, which retain their own 
characters in spite of changes in the environment, 
and whose germ cells pass these characters un¬ 
altered through countless generations. The edible 
mussel (Cardiwn edule) has retained its specific 
characters for two million years or more; its 
genus, in a wide sense, lived 160 million years ago 
in the Trias, The Grinoid genus Antedon which 
flourishes in our own seas antedated that old bird 
Archaeopteryx in the Jurassic Period, 140 million 
years ago. It is surprising enough to realize that 
genera of foraminifera, like Nodosaria (Silurian) 
and Saccammina (Ordovician), still abundant in 
our oceans, have retained their generic characters 
for about 300 million years. But they are rela¬ 
tively simple organisms ; it is still more astonishing 
to think that contemporaneous with them or before 
them lived modem genera (again in the wide sense) 
of more highly organized brachipods, like Lingula 
(Ordovician) and Crania (Ordovician), and that 
these have experienced the geological upheavals 
and secular changes since Palaeozoic times without 


turning a hair, or, in the revised version, without 
the shift of a gene upon a chromosome. 

It is in agreement with that stability of organisms 
that we must conceive of evolution as a process of 
extreme slowness, as if living things are loth to 
c h ange, and ultimately change only under the direct 
compulsion of circumstances. Of that slow progress 
in its minor phases the new chronology gives us a 
measure. 

If this time-factor is a necessary element in the 
evolution of species in Nature, doubt is thrown 
upon the validity of arguments concerning evolu¬ 
tion based upon laboratory experiments, in which 
intensification of means produces rapid change. 
There is no reason why the reaction of an organism 
under such exaggerated stimuli should be the 
same as that produced by minimal influences of 
the same nature over an exceedingly long time. 
Even in inorganic Nature the reaction of inanimate 
environment may differ according to the time 
element. The sensitive organism delicately adjusted 
to a particular environment is less likely than 
inorganic environment to give a ‘natural’ answer 
under concentrated compulsion. 

Advent of Man and Evolution 

The lengthening of the time perspective of life 
upon the earth adds new insignificance to the span 
of man’s tenancy of the world and new impressive¬ 
ness to the part he has played as an agent in 
evolutionary processes. Man of our own genus, 
beginning in the early Pleistocene Period, has 
probably less than a million years behind him, but 
the species of man now dominant in the world 
(Homo sapiens) appeared only at the close of the 
Wiirm Glacial stage, no longer than 25,000 to 
40,000 years ago. Yet even this relatively short 
space of time exceeds man’s span as an effective 
agent in world change, for in spite of the arts he 
developed in early post-glacial times he remained 
practically submerged in the fauna, having little 
more influence upon his environment than the 
beasts with which he shared it. 

It was Neolithic man who set the ball a-rolling 
through his outstanding achievements in domest¬ 
icating wild animals and in developing the cultiva¬ 
tion of the Boil and the growing of crops. For these 
achievements, apart from laying the foundation of 
a new era in the progress of civilization, started a 
series of changes which have profoundly influenced 
the distribution of life upon the earth. In one 
direction the safety of flocks and herds demanded 
the elimination of beasts and birds which threatened 
them, and in another the need of land for crops and 
pasturage played havoc with the wild environ¬ 
ment and so with the fauna which it sustained 
and sheltered, although the crops themselves 
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encouraged the multiplication of certain elements 
in the fauna v hich became the pests of agriculture. 

The Neolithic Age, which originated these 
changes, reached Western Europe only some 
8,000 years B.C., though in the East and in the 
lands of old culture it began several thousands of 
years earlier. But Neolithic man, although he 
initiated the most far-reaching changes in plant 
and anim al life, was himself, with his implements 
of wood and stone and limited powers of offence, 
ineffective in his interference. Even in a limited 
area like Scotland, few animals died out during his 
rule and it would be difficult to bring home to him 
responsibility for their disappearance. For the 
effective introduction of man as an agent of 
evolutionary change we must look to a time more 
recent. And that time is determined by his 
increasing efficiency as a cultivator and destroyer, 
and particularly by the need for food and fire 
demanded by an increasing population. These 
influences began to make their mark about the 
tenth century of our era, when several of the 
interesting members of the primeval fauna of Great 
Britain had disappeared or were on the verge of 
extinction, but in the centuries following the 
sixteenth they commenced a period of pressure, 
which, increasing in intensity, has transformed the 
faunas of civilized lands 

It is not an accident that the emergence of man 
as a major factor in the evolution of faunas 
coincided with the increased power of destruction 
presented to him by the invention of gunpowder 
and guns, and with that extraordinary increase in 
population which in the last three hundred years 
has multiplied, almost five times over, the numbers 
of mankind upon the earth. For this burst of 
population was itself the accompaniment of 
intensified agriculture and stock-rearing, of the 
spread of industries and development of com- 
meroe, all of which have had profound reper¬ 
cussions upon aboriginal faunas and floras 
While modem man has existed upon the earth 
for some 30,000 years, his part as a distinctive 
agent in the evolution of faunas is limited to a 
thousand years, and within that span his great 
transformations are practically confined to the last 
three hundred years. That is a period infinitesim¬ 
ally short compared with the ages during 
*hwh the aboriginal faunas into which he was 
Jsroched had been differentiating, redistributing 
ertabfeflhipg themselves in a natural balance. 
What traaftsformations has he wrought in so short 


f I do hofc propose ha*e to examine in detail th< 
j | world factor in the evolutaoi 

n W flora®. That ifc beet shown in i 



thoroughness the stages and sum total of this 
process in Scotland, the recent geological history 
of which makes it particularly suited for such an 
analysis 

I may, however, indicate the depth of penetration 
of this new faunistic factor by pointing out how super¬ 
ficial is the view that regards man merely or mainly as 
a destroyer He has indeed deliberately reduced 
numbers or extirpated animals for his own pro¬ 
tection or for that of his flocks and crops, for food 
and other necessities, for sport, and to satisfy the 
whims of luxury; and without intention his 
cultivation of plains and marshes and destruction 
of primeval forest have destroyed feeding grounds 
and banished their former tenants. Yet his 
addition to numbers far outweighs his destruction 
Intensive cultivation has added a stock of domestic 
animals far beyond the hearing capacity of wild 
country, besides increasing the numbers of wild 
creatures which also benefit from his crops 
Deliberate protection of animals, for sport, for 
utility, for aesthetic reasons, and on account of 
popular superstition, has also multiplied numbers. 
Furthermore, apart from numerical changes within 
the aboriginal faunas, man has changed their 
qualitative composition by introducing foreign 
animals deliberately (here we must include domestic 
animals), and unintentionally through the rami¬ 
fications of international commerce. 

These are Bimple primary effects of man’s inter¬ 
ference ; secondary and remote consequences are 
even more impressive in their ultimate issues. In 
general it may be said that wherever civilization 
has made itself felt, three main faunal changes are 
noticeable : the largest animals tend to be reduced 
in numbers and eventually to disappear ; smaller 
creatures, dependent upon cultivation and human 
habitations, multiply far beyond aboriginal num¬ 
bers ; and the deliberate or accidental spread of 
‘foreign’ creatures is creating a degree of cosmo¬ 
politanism throughout the world’s faunas. 

How do these changes brought about by man 
stand, viewed in the perspective of the long 
evolution of faunas upon the earth ? There are 
two types of change in progress in the natural 
assemblage of animals in any region. There is a 
constant ebb and flow within the fauna itself due 
to local and temporary influences, a swing of the 
pendulum about a mean, the ‘balance of life’ 
which is never quite struck. But there is also a 
faunal drift, revealed in the story of the rocks or 
in any long vista of faunal history, and this is due 
to great secular changes, to geological influences, 
to modifications of climate, to the insurgence of 
the forces of life. 

Where man’s interference is temporary and 
casual it may be compared to the internal faunal 
fade, which is of little moment in the long run; 
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but where his interference is persistent in any 
direction it must be reckoned as sharing with the 
great secular forces of Nature in propelling a fauna 
upon a path along which there is no return. 

Such is the remarkable conclusion to which the 
long view of man’s place as a natural agent brings 
us—that he has set in motion forces which, in our 
era and mainly in the last three hundred years, 
have wrought faunal changes which can be com¬ 
pared only with the great secular changes of world 
evolution. When the ridiculously short span of 
his interference is contrasted with the slowness 
of natural processes, the probability forces itself 
upon us that in a few more thousand years of 
man’s inheritance of the earth the old order of 
Nature will be superseded in the faunas of the 
world by a new order of mankind. 

Man in Evolutionary Perspective 

Having thus assigned to man dominance among 
the forces which determine faunal assemblages, let 
me now endeavour to put him in his place in the 
long perspective of life and evolution. 

Many have speculated upon the new view of 
man’s future. To some it has seemed likely that 
future progress will be along the lines of individual 
development, that brains and mind will become 
more perfect in their working until man is master 
of all Nature. Others look to a future in which not 
the individual as a unit, but society as an integra¬ 
tion of individuals will become more closely knit 
and more perfect in its functioning. 

Still others see in the modem developments and 
threats of warfare a warning finger of the doom of 
civilization. I would remind these doubters that 
evolution as we know it is built upon destruction ; 
that the development of the whole animal king¬ 
dom rests upon the destruction of green plants, 
which biologically are formed of the same stuff as 
we are, and that within the animal kingdom the 
flesh-eaters have risen upon the bodies of their 
fellow-creatures. The drama of wars amongst 
mankind and the imminence of war seizes the 
imagination, and history-books bias the mind by 
emphasizing wars and ignoring the quiet but 
effective work of millions of unknown citizens 
through the ages. But in our perspective of hun¬ 
dreds of millions of years these are the merest 
incidents and, war or no war, the quiet progress 
of evolution flows through life carrying the world 
of living things steadily but unobtrusively from 
one step to a higher. 

In his short past man has been moving towards 
a higher intellectual, spiritual and moral standard, 
and the biological view would be that in the 
immediate future (geologically speaking) that 
movement will continue, and that for human beings 


this future lies in the development and perfection 
of social life and in the spreading of the social idea 
to include peoples and nations as well as individuals, 
with all the correlated advances that these imply. 

That is the short view of man’s future, but what 
of the long view of mankind upon the earth ? I 
notice that Sir James Jeans contemplates, at any 
rate fancifully, the existence and progress of 
humanity until the shadow of the extinction of 
life upon the earth falls upon the world, many 
millions of years hence. Does our vista of life 
support such a view ? We must admit that any 
view of science about the future of humanity can 
be only a short-range forecast; of the long-range 
forecast it can say nothing. The reason is that 
science knows only the past and the present, 
so that it can read into the future only the glori¬ 
fication or degradation of what has already been 
expressed in mankind, let us say better brains, 
better social organization, less self-seeking. Yet 
the unfathomable characteristic of life is that it is 
always throwing up something new; evolution 
proceeds not only by permutations and combina¬ 
tions of the old, but by the emergence of new lines 
of development. The physicist can foretell with 
accuracy the movements of the planets, the return 
of eclipses and comets, but who, knowing only 
fishes, could have foretold the amphibia which 
arose from them, or, knowing only the Teptiles, 
could have foretold their descendants the birds 
and the mammals ? When we leave details in the 
world of living things we can be wise only after 
the event; we cannot be wise before the event. 
Therefore the long future of evolution upon the 
earth is unknowable, so far as science is concerned. 

Nevertheless, bearing that warning in mind, we 
may gain some hint from our perspective of life 
upon the earth. 

We look upon man, and rightly so, as the 
crowning glory of evolution: stage by stage, we 
say, the evolution of the past has led up to him ; 
we can imagine nothing higher, evolution appears 
to have reached its goal. 

But step back some 180 million years in our 
time-scale to the Triassic period when the great 
dinosaurs dominated the earth and nothing higher 
than reptiles had been evolved. To themselves 
and to the creatures which shared the world with 
them, they must have seemed (if they had any 
self-consciousness), and indeed they were, the 
crowning glory of creation; stage by stage the 
evolution of the past had led up to them ; nothing 
higher could be imagined, evolution appeared to 
have reached its goal. That could be said by their 
contemporaries of the highest creatures at every 
stage in the course of 1,200 million years of 
evolution, just as it is said of man to-day. A 
hundred million years have rolled past since the 
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time of the dinosaurs, and they and all their 
immediate kin have disappeared for ever, and new 
and unforeseen trends of life have blossomed, as 
they have done over and over again, and have 
carried the story of evolution on to the present, 
vhen man is the dominant and highest. 

Looking back over that 1,200-million-year vista 
of the steady climb of life upon the path of evolu¬ 
tion, it seems presumptuous for us to suppose that 
man, the latest newcomer, is the last word or the 
•final crowning glory amongst many, and that with 
his coming the great steps in evolution have come 
to an end. Looking forward to the future of life 
upon the earth, it seems even more presumptuous 
for us to suppose that for the next 1,000 million 
years life, so surprisingly inventive in the past, 
should be tied for all time to come to t rifling 
changes like increase of brain power or better 
social organization for mankind. 

The truth is that we, bound by the past, can 
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imagine not hing more, but if the long vista of 
evolution is any clue to the future, we cannot 
regard mankind, the crowning glory of the present, 
to be more than a stage in life’s progress and a 
milestone upon the path of evolution towards a 
greater future To think otherwise is to imagine 
that with the coming of man, so insignificant in 
time, the advance and inventiveness of evolution, 
steadily carried on through an unimaginable vista 
of years in which no trace of slackening can be 
perceived, has all but come to an end. 

It may seem to you that our perspectives have 
carried us far afield into a future so remote that 
it is scarcely worthy of consideration. My excuse 
must be that we are so accustomed to think of 
man as the sole significant inhabitant of the world 
that it is worth while now and again to look upon 
him in his biological setting as but one, and yet 
so far the greatest, of the manifestations of life 
upon the earth 


THE FUTURE OF FLYING* 

By Dr. H. E. Wimperis, C.B., C.B.E. 

Lately Director of Scientific Research, Air Ministry 


E VER since man inhabited the earth, he has 
lived not by hiB physical powers, which are 
slight, but by the exercise of his wits. Every new 
invention he has made has had its warlike use as 
well as its peaceful purpose, and each has chal¬ 
lenged his wits to ensure that good rather than 
harm shall result from the new discovery. To 
bend the newest invention of all, the conquest of 
the air, to the service of mankind is now his great 
task. In it, success is essential lest we presently 
find that it is the air that has conquered mankind 
rather than mankind the air. Before we can 
regard i he conquest of the air as achieved, we must 
control the warlike menace. 

I behove that the scientific advances of the 
present time, and their probable development in 
the near future, will help us to solve, and not to 
aggravate, our central problem—the task Lawrence 
of Arabia spoke of as "the biggest thing to do in 
the world to-d&y”—to bend the newest invention 
of the copijueet of the air, to the true service 
of mankind. 

Mec ha n i ca l flight was achieved when Wilbur 
Wright flew & Xhecmiber 1903 in that odd-looking 
ro jtt d o rfa fr pt&p m proudly housed in the Science 
Kensingt on. It oertainly does 

* t .t _.\ t. . f 1 


look a queer machine to modern eyes. Although 
the engine weighed 180 lb , it gave but 12 h.p.! 
Of course it was natural that this, like all the other 
early aeroplanes, should be built with two pairs of 
wings. Engineers were well accustomed to 
carrying bending moments by a form of girder 
construction having an upper and a lower boom, 
and in the biplane form of construction the loads 
could be carried in this familiar way. Such early 
trials as were made of the monoplane type merely 
seemed to confirm the idea that a strong wing 
structure could not thus be found, and the biplane 
became the accepted type. Speeds in those days 
were low, and even long after the war of 1914-18 
it was thought that the attainment of high speed 
would be mainly a matter of putting in more and 
more engine power. More and more power was 
accordingly put in. This led indeed to the achieve¬ 
ment of higher speeds, but far-sighted designers 
saw that there was a limit to the extent of progress 
by this means. But, as a Spanish proverb has it: 
"When one door shuts another opens”. The new 
door in this case proved to be the streamlining of 
the external form of the craft as a whole. 

That the cleaning up of the aerodynamic 
Structure could carry performance much further 
than had hitherto been realized, and do so without 
any increase of engine power, was first olearly 
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pointed out, little more than ten years ago, by 
Prof. B. M. Jones of Cambridge. 

Flying To-day 

The consequence of these and other changes in 
design from the original Wright machine brought 
a steady growth in speed, which during the last 
score of years has increased by an average of well 
over 10 miles an hour in each year. 

Speeds have grown because of the smoother 
shapes used in construction and through the greater 
engine powers provided. Can speeds continue to 
rise indefinitely ? We may have gone almost as 
far as we can in using ship-shaped forms, though 
w r e still know very little about the possibility of 
ensuring an increase in the extent of the laminar 
flow of the air over the surface of wings or body : 
if this could be done the resistance would drop 
considerably. So far as prospective increases in 
engine power are concerned, there is little publicly 
revealed in these days, but one hears of testing 
plants being adapted to deal with engines of no 
less than 3,000 h.p. apiece. But even with these 
increases a definite speed limit is being approached 
—not one imposed by the laws of any State but 
by the laws of Nature. As I pointed out two years 
ago in a presidential address to the Royal Aero¬ 
nautical Society, there is good reason to believe 
that, although speeds of 500 m.p.h. maybe attained, 
it is unlikely that 600 m.p h. will be much if at all ex¬ 
ceeded, for the latter figure is some 80 per cent of 
the speed of sound, and when the latter is ap¬ 
proached the drag rises to a level far ahead of any 
prospective engine improvements. Although noth¬ 
ing in the physiology of man forbids even higher 
speeds, as witness the high orbital speed of the 
earth on which we all live with some measure of 
tempered comfort, there is soon imposed a phys¬ 
iological limit if high speed is combined with 
rapid manoeuvre. If the latter is required, then 
the speed must be controlled to suit the conditions. 
Only the future can reveal how the balance between 
the two will be struck. 

No simple summary can be given of what has 
been done as regards engine development, for, 
great as has been the change from the fifteen 
pounds per h.p. of the original Wright engine to 
the one pound, and less, of to-day, one remem¬ 
bers that in this one respect the engines of the last 
Schneider Trophy Race were as meritorious ; where 
the latter were much below modem standards was 
in their lack of reliability when working at this 
power ratio. To-day’s engines run without 
attention for hundreds of hours, a very different 
matter from endurance for a short race. 

Even if engines of 3,000 h.p. may be said to be 
in sight, they are still some way from achievement. 


Progress depends not only on the skill of the engine 
designer and the metallurgist, but also on the 
ingenuity of the industrial chemist in producing his 
remarkable fuels—wonderful alike for their uni¬ 
formity of quality and for their ability to resist 
detonation even when employed in engines of very 
high compression ratio. 

Improvement in load-carrying capacity depends 
also on improvements in materials, though it is 
fair to designers to record the progress made in 
reducing the percentage which the structure forms 
of the total fiying weight in modem aircraft. 
Nowadays as good a figure is shown for this in 
large flying-boats as in landplanes, a remarkable 
achievement. The flying-boat used to be thought 
of as slow and heavy, but to-day it holds its own, 
in efficiency, whether aerodynamic, structural, or 
economic, with any other mode of flight. 

The flying-boats of to-day represent a great 
technical advance in quality over their predecessors 
of ten, or even five, years ago, but they have not 
yet shown any marked advance in size. The fine 
fleet of Empire flying-boats is made up of 20-ton 
units ; the new Short 'Golden Hind’ class for the 
Atlantic weigh 33 tons apiece ; the Boeing e Yankee 
Clipper’ has a total weight of nearly 40 tons ; but 
the ‘Domier Dox’ which long preceded them ran 
to 50 tons laden. On the other hand, there has 
been a great gain in speed and in carrying capacity. 
The Boeing boat, for example, is reported to carry 
10,000 lb. of load over and above its 4,000 gallons 
of fuel: as this amount of fuel will weigh 30,000 lb , 
this makes a total load of 40,000 lb., or almost 
exactly half of the total flying weight, the same as 
for the ‘Golden Hind’, and a truly remarkable 
percentage. The improved Empire flying-boats 
intended for the Atlantic crossing are pl ann ed to 
take-off at a flying weight of about 20 tons and 
to take 3 tons of additional fuel after they are air 
borne, by supply from a flying tanker on Sir Alan 
Cobham’s scheme. This will increase the load on 
the wings from 301b. to 35 lb. per square foot, and 
may be regarded as a first step towards what could 
be done with wings specially designed and stressed 
for high loading. The ‘Golden Hind’ class is 
designed for a range of 3,400 miles without 
refuelling, and this with full load. Its early 
programme may include a survey flight along the 
route to Latin America. 

It is naturally impossible in the course of this 
address to discuss all the many problems in the 
science of aeronautics which are being investi¬ 
gated at the present time. They are far too 
numerous and the time too short. But to some of 
them I must refer. One of great importance and 
quite fascinating interest is the investigation of the 
change in the air flow over a wing surface from the 
laminar to the turbulent state. It is known that if 



540 


NATURE 


Sept. 23, 1939, \ol 144 


the flow could be kept laminar, the drag -would be 
vastly reduced, but it has yet to be discovered 
how to do this A step in the right direction may 
lately have been made at the Langley Field Labora¬ 
tories, for during Dr Lewis’s recent Wilbur Wright 
Lecture before the Loyal Aeronautical Society 
mention was made of some wind tunnel tests in 
which a special form of aerofoil gave a drag co¬ 
efficient figure of only about one-third of that 
usual. Further particulars will be awaited with 
interest. Many laboratories and experimental 
stations are studying this same problem, and, as 
not infr equently happens in such cases, success, 
once met with, itself creates a batch of new 
problems. For one thing it is clear that the 
presence of laminar flow can but be hindered by 
the use of the tractor type of airscrew now almost 
universal. It may be necessary to change to 
pusher designs, and as this will involve a marked 
rearward movement of the centre of gravity of the 
whole aircraft, all the stability factors will be 
gravely affected, to say nothing of the many 
engine problems also raised. 

Other special problems relate to the possibility 
of having wing areas adjustable in flight by tele¬ 
scopic or other means, to the study of the very 
considerable increase in the control forces required 
of the pilot in large machines of high speed capa¬ 
city, of the special problems raised by variable 
pitch airscrews, particularly in relation, to the 
landing run, of the advantage at high air speeds of 
two-speed gear boxes, and of the special problems 
involved in pressure cabins. 

The problem of the rotating wing is in a class 
by itself. Aircraft so fitted are quite unable to 
compete in speed with those with normal wings, 
but they easily beat the latter in take-off and 
landing. Many types are now in the field, the 
Ciorva, the Hafner, the Kay and the Focke, to 
mention no others. The scientific problems are 
largely solved, as are the great mass of the mech¬ 
anical ones. What is required is such a degree of 
user as will call for this form of aircraft to be 
oonsfaructed in numbers. When that happens, 
rotary wing aircraft will benefit in their design by 
that skille d attention from the production engineer 
which alone seems able to produce results that 
realty look right. 

The growth in recent years of the interest taken 
by the public in aviation, over land and over sea, 
is moijrf# stocking. Partly, of course, it is due to 
tbfc bujfcease in the Air Ann and all that is thereby 
ttgiiA But there is also a very rapidly growing 
^ made of the abundant facilities for air 
by the rivil air transport services, 
fe «&*l thwart to lead the 
» qartplhty does in the 
Nr l that in 


proportion to the size of the population, and that 
is the true criterion, the total mileage flown 
annually is larger in Australia than it is in any 
other single country in the world , and there is 
good reason to expect that that pre-eminence is 
likely to continue. 

The Future Years 

Let us consider what lies ahead in the coming 
years in respect of speed, size and range. No 
doubt military craft will go as fast as they can. 
But since it seems that they cannot exceed 600 
mph much if at all, there is little doubt that speeds 
between 500 and 600 m p.h. will become usual 
Not so, however, for the civil air services, where 
quiet, comfort and cost are all-important: here 
there is good economic reason for speeds to settle 
down in the 200-300 m p.h. range. In both these 
classes we seem therefore to he approaching some 
degree of finality. 

Altitude and range are alike in that so muoh 
depends on the discovery of new materials of 
construction and new ways of using them. Steady 
progress may be expected, though probably 
nothing sensational unless the use of reinforoed 
plastics be so reckoned. For civil work the 
advantage of long-range flying depends on the 
ability to fly by night, and this is advancing 
rapidly. Radio services are improving and the 
vagaries of the ionosphere are becoming better 
understood. High altitude flying—whethor in the 
stratosphere or just below it—requires the sealed 
cabin, and it will, I fancy, chiefly be sought by 
those whose first care is speed and whoso lesser 
concern is cost. 

When, however, we come to think of such other 
factors in the future of flying as the size of the 
craft, and the wing loading employed, we are 
concerned with quite other considerations. Size 
depends mainly on engine power, for there is a 
limit to the number of power units which can be 
conveniently looked after. Even if we have 
tractor and pusher airscrews in tandem (and 
tractor screws may well become unpopular where 
the highest aerodynamic efficiency is sought), six 
such pairB may be the practicable limit. This 
would give us twelve engines, which, at 3,000 h p 
apiece, makes the total power 36,000 h.p. At 15 lb. 
carried per h.p. available, this would give a total 
flying weight of 540,000 lb. or some 250 tons. 
Such a craft wotild naturally be a large boat, 
taking two hundred passengers or more ; and that 
is the largest flying craft that can be said to be 
now in sight, although I ought perhaps to mention 
that in a lecture to the students of the Royal 
Aeronautical Society, who alone perhaps might be 
expected to live to see it, Dr. Roxbee-Cox was bold 
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enough to include an American forecast for a boat 
of 3,120 tons ! But difficult as it may be to 
foretell accurately the future of the large flying- 
boat, there can be little doubt that we shall soon 
see such craft in active competition with their older 
rivals—which use the surface of the sea—for all 
rapid passenger transport on the important 
Atlantic routes. 

The Air Arm 

Among the world’s many political preoccupa¬ 
tions there is no more pressing or more intractable 
problem than that of curbing in some way the 
universal growth of armaments. It is true that, 
in so far as the product is entirely produced within 
the country of origin, the mere cost is of little 
moment. One makes armaments instead of making 
something else, and in the case of a people who 
loved above all having lots of lethal weapons, 
there would be nothing more to be said, though 
the taste might be thought odd 1 

It is not, however, solely a matter of finance, 
since normal peoples would much prefer the energy 
directed to armament production to be given to 
articles of service in civil life such as houses, 
pictures, sailing-boats, holiday camps and the like ; 
and for the general body of such activity to be 
guided into channels which fit in with the quantity 
and quality of the labour available in the country. 
Moreover, just as a house containing a store of 
high explosives is not looked on as’ a happy abode, 
so there is always a fear that in highly armed 
international life a trigger in some remote spot 
may be pulled by accident, or by mischief, with 
irreparable harm to the whole world. 

When some years ago an effort was made to 
come to an international understanding about air 
armaments, success was not attained. This was 
due, it is true, in some measure to the existence of 
strong professional interests and to the relative 
lack of attention to the needs of the ordinary man, 
but it was partly due to the inherent difficulty in 
the then state of the art of distinguishing between 
military and civil types. Even suppose, it was 
asked, that one could abolish all military aircraft, 
how would one deal with the civil types which 
could he so easily converted 1 In those days this 
was a germane question. But is it now ? I think 
not, and for this reason. 

The speeds of military aircraft are now in excess 
of 400 m.p.h. and will rise still higher. But civil 
aircraft rarely go faster than 260 m.p.h., and it is 
doubtful whether it is economically advantageous 
to have even so high a speed as that. This at 
once makes a great difference in the types. Again, 
the comfort and space needed for civil transport 
tends to produce a design of body which does not 


in the least resemble military requirements. In so 
far as the civil types in their really large sizes come 
more and more to take the flying-boat form, so 
are they the less like military types. Perhaps I 
should say here that I am leaving aside recon¬ 
naissance duties and troop-carrying, and thinking 
mainly of the aggressive type, the bomber. 

Hence I submit that, as I suggested in a recent 
address at Chatham House, the position has been 
reached when, so far as technical considerations 
are concerned, an agreed limitation could be set on 
military production without the effort being 
nullified by the existence of civil types to which no 
such limitations applied. It must be remembered, 
however, that when a political man talks about 
f parity in the air’, he may not really understand 
what he is saying. What he probably means is 
equality in offensive force, for mere parity in 
numbers might be got by the absurd equation of 
putting 100 bombers plus 1,900 interceptor fighters 
as equal to 1,900 bombers plus 100 interceptors, 
because both sides add up to 2,000. It cannot 
worry any peace-loving country if one of its 
neighbours builds 1,000 or 10,000 interceptor 
fighters, any more than it would if that neighbour 
built immense numbers of anti-aircraft guns and 
searchlights. In fact, as a gain to the general 
strength of defence it would be rather comforting 
than otherwise. 

In my view there will be no reason, once the 
international situation has cleared, why there 
should not be an agreed limitation in respect of 
numbers or tonnage of bombing aircraft—leaving 
the interceptor fighters entirely aside. It would 
be but cautious to agree on a limit to the speed 
of civil types, but as this would merely co nfir m 
what economic requirements would themselves 
suggest, it need be no hardship ; excessively high 
speeds for civil types do not pay, are much more 
dangerous to passengers, are much more noisy to 
everyone, and need wasteful dorms of air 
ports. 

When this difficulty of our own age has been at 
last happily solved, we may be very content to 
leave our successors the even more threatening 
menace of dealing aright with the problem of 
atomic energy. This it is not necessary for me to 
describe. I will only say that, in a recent broadcast 
address, Prof. J. D. Cockcroft spoke of an atomic 
trigger action between the metal uranium and a 
single neutron which is reported to be capable of 
releasing a 100,000,000-fold increase in energy \ 
Perhaps there are immense practical difficulties in 
doing this on a large scale ; I earnestly hope .there 
are ! For ourselves we may well consider that in 
our own day we are quite sufficiently occupied with 
the thoughtful handling of our own speoial prob¬ 
lem, how rightly to guide the future of flying. 
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NEWS AND VIEWS 


The Universities and War 

Apart from the University of London, the rest of 
the universities of the British Isles are aimi ng at 
earn mg on their work at their present posts, so far 
as is possible. A few departments and faculties of 
various universities have, we understand, made 
tentative arrangements to move to other quarters ; 
but at present no steps have been taken. Dates for 
the beginning of the new term have been changed in 
certain cases. The University of Liverpool is to 
carry on at Liverpool, though instruction in certain 
faculties and departments will also be given at 
Harlech College on Cardigan Bay. Accommodation 
m certain colleges in Wales has also been acquired 
by that university, and will be used if necessary. 
So far as can be ascertained, the University of 
London is making the following changes : Adminis¬ 
tration—Royal Holloway College, Englefield Green, 
Surrey ; Examinations—Courleigh, The Cleves, Rei- 
gate ; University College—Aberystwyth (men). Uni¬ 
versity of Sheffield (women); Kang’s College— 
University of Bristol; Institute of Education— 
University College, Nottingham; Imperial College 
of Science and Technology—University of Edinburgh 
(M ining Department—Camborne, Cornwall); Queen 
Mary College—King's College, Cambridge ; London 
School of Economics and Political Science—Peter- 
house, Cambridge; School of Oriental Studies— 
Cambridge ; Bedford College for Women—Girton 
College, Cambridge ; Westfield College—St. Peter’s 
Hall, Oxford ; Goldsmiths’ College—University Col¬ 
lege, [Nottingham. The medical schools of the 
University are being distributed among several 
centres in Great Britain. 


Blood-group Tests of Paternity 
The House of Lords Select Committee, to which 
the Bastardy (Blood Tests) Bill was referred after its 
second reading in February last (see Nature:, Feb. 18, 
p. 294), has now made its report. It will be remem¬ 
bered that this Bill* which was introduced in the 
House of Lords in December, 1938, by Lord Merthyr, 
sought to enable courts of summary jurisdiction to 
order blood-group tests to be made in bastardy 
cases. The chairman of the House of Lords Com¬ 
mittee was Lord Sfcrathoona and Mount Royal, and 
included among its members were Lord Dawson of 
Pe on aajd the Bishop of Salisbury. The Committee 
gave it as its unanimous opinion that the qualities of 
blqod underlying Hood-grouping and the laws of 
mb&iimm governing the transmission of these 
t&ri Miefc #r ptfk pawta tp qbSUfreu are accepted by 
i; Of ifrAflU kQc. opinion as to* render it 
than knowledge 

^ Q€arta ^ 



into law. It was stressed by the Committee that 
although the tests can exclude paternity in about 
one case out of three only, nevertheless the tests 
might prevent injustice. The Committee was also 
satisfied that the risk of error in making blood-tests 
has been reduced to negligible proportions ; and it 
noted that the public is becoming ready to accept 
the positive verdict of science when its evidence 
declares against the implication of paternity to a 
given individual. It is indeed remarkable—and the 
Committee commented on the fact—how great was 
the preponderance of opinion among medical and 
legal witnesses in favour of the use of blood-tests as 
evidence in affiliation cases ; while, of such criticisms 
as were offered, none disputed the validity of blood- 
tests as evidence. 

Blood Groups and Paternity 
A further refinement in the use of blood groups 
as a test of paternity was indicated by Dr. V. 
Friedenreich of Copenhagen at the seventh Inter¬ 
national Congress of Genetics which was held in 
Edinburgh immediately before the outbreak of war. 
Dr. Friedenreich, as reported in the Lancet of 
September 16, described the division of the A group 
into three varieties ; A x is dominant to and A 3 * 
and A 2 to A s ; A 3 is very rare. The distinction 
between A l and A % is already employed medico- 
legally on the Continent, thereby increasing the pro¬ 
portion of cases in which false accusations of paternity 
can be disproved. Reference to the important work 
of Dahr indicated a still further possibility of dis¬ 
crimination in that persons of constitution A A may 
soon be distinguished from those of constitution ^LO, 
a point of very considerable evidential value in the 
legal sense. From the anthropological point of view, 
the occurrence and distribution of groups A and B 
in both anthropoid apes and man constitutes a 
problem—so much so, indeed, that Dr. G. Montandon, 
of Paris, goes so far as to deny on this ground 
that it has any evidential value whatsoever 
as a criterion of race in man. Prof. Ruggles Gates, 
however, in a communication to the Congress at 
Edinburgh, argued that while gene A probably arose 
in the common ancestors of anthropoid apes and 
man, gene B in all probability arose much later by 
parallel mutation in both stocks. 

Prehistoric Indian Village,, New Mexico 
An expedition of the American Museum of Natural 
History of New York, under the leadership of Dr. 
Paul S. Martin, has been engaged in the examination 
and excavation of a number of Indian village sites 
in the mountainous region of western New Mexico. 
The villages are situated just off the route followed 
by the Span ish conquistador Coronado in his 
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unsuccessful search for the legendary wealth of the 
“Seven Cities of Cibola”. According to a preliminary 
report from Dr. Martin, of which certain particulars 
have been issued through Science Service of Wash¬ 
ington, D.C., there was little surface indication of the 
existence of any of the sites ; and it was only the 
occurrence of scraps of Indian pottery, no larger 
than a thumb-nail, which directed the attention of 
the members of the expedition to one site which lias 
been excavated. Even local pottery-hunters had 
failed to detect the existence of the villages. On this 
site the walls and floor of a large subterranean pit- 
house, presumably used by the inhabitants for 
ceremonial celebrations, has been uncovered. It 
measures 33 ft. in diameter, and is the largest of its 
kind hitherto excavated in this area. The objective 
of the expedition is the identification of sites belong¬ 
ing to the little-known Mogollon culture, one of the 
three cultural divisions into which American archaeo¬ 
logists now classify the prehistoric cultures of the 
south-west, preceding and leading up to the great 
development of the Pueblo3. Dr. Martin reports 
that he has found important evidence relating to 
the age and development of the Mogollon culture. 
He estimates that the site excavated was abandoned 
seven hundred years before Coronado’s expedition of 
about the middle of the sixteenth century. 

Archaeological Reconnaissance in Roman Scotland 

Although by this time the value of the aeroplane 
in archaeological investigation stands in little need of 
further testimony, a record of recent discovery in 
Roman Scotland not only renews, as it were, the 
wonder at its achievement, but also affords striking 
evidence of how its use, and intensive examination of 
a terrain from the ground itself, combine with and 
supplement one another. The occasion of the demon¬ 
stration was a survey from the air made in June last 
by Mr. O. G. S. Crawford, editor of Antiquity and 
archaeological officer of the Ordnance Survey, to 
supplement previous work in preparation for archaeo¬ 
logical maps of Roman Scotland to be published by 
his department. The survey from the air was amply 
justified. It solved a number of knotty problems 
standing over from previous investigation, even after 
intensive field work, and in addition it added fresh 
data in the form of previously unrecorded native and 
Roman forts and fortlets, as well as a number of 
other discoveries of interest along the lines of the 
Roman roads in Annandale. Flying farther afield to 
the north, Mr. Crawford identified a Rom an fort 
farther north of the Antonine Wall than any pre¬ 
viously recorded, and on the return the modem 
method of reconnaissance was able to authenticate a 
site that has long been on record. Not only was it 
possible to make out the remains of rampart and 
road, both by observation and photograph, but also 
it can now be stated with complete certainty that it 
is a Roman fort, and further that a Roman road ran 
north-east from the gate in the rampart on that side 
of the fort—a fact of which certain implications for 
Roman dispositions in Scotland are made the 
subject of preliminary discussion in Antiquity of 


September by Mr. Crawford in his account of the 
reconnaissance. 

Medicine in Ancient Ireland 

Lsr a recent address before the Irish Free State 
Medical Union (J. Irish Free State Med . Union , 5, 

22 ; 1939) Dr. T. P. C. Kirkpatrick stated that, like 
many other peoples, the Irish had a traditional god 
of healing, named Dianecht, who fitted the silver 
hand to King Nuada about the year 1272 b.c. Accord¬ 
ing to the genealogies of MacFirbis, there were other 
physicians such as Eaba, the female physician, the 
second doctor who came to Erinn, and Fingen, who 
was physician to Conchobha MacNessa, whose hand 
he sutured with golden threads to match his hair. 
There is also some evidence of medical education in 
the country, as Josina, the ninth King of Scotland, 
came to Ireland about the second century b.c. to 
study medicine. There were, moreover, numerous 
schools in ancient Ireland, such as those at Clonard, 
Armagh, Clanmacnoise, Monasterboice and Portuma, 
in all of which medicine was probably taught. The 
Brehon or Ancient Laws of Ireland, which according 
to tradition were written down about the time of St. 
Patrick but had been in force for some time previously, 
show that the status of the leech or physician was well 
defined. In an ancient law tract an elaborate account 
is given of “Othrus” or “Sick Maintenance”, which 
enacted that a person who had received physical 
injury from another should be given by his assailant 
not only the ordinary legal fine but also certain 
medical expenses. The position of the leech corre¬ 
sponded with that of the smiths, builders, gold- 
workers and Brehons, who were all high up in the 
social scale. The fees were fixed and depended on 
the social position of the patient and the nature of 
the disease. In addition to medical schools there 
were also hospitals, such as the “House of Sorrow” 
attached to the Red Branch at E mania where sick 
and wounded persons were treated, and the “Forus 
Tuatha” or territory house which is mentioned in 
the law tracts as a sort of hospital. Dr. Kirkpatrick 
concludes that medicine in ancient Ireland was 
probably as well developed as in any other con¬ 
temporary country in western Europe. 

Alcoholism and Mental Disease 
In his inaugural thesis {Th&se de Paris , No. 489 ; 
1939), which is based on his experience at the Lesuellec 
Psychiatric Hospital, Dr. Andr6 Le Gall deals with 
the subject of alcoholism and mental disease in the 
Morbihan Department of Brittany. He points out 
that during the period 1910-37, since when the 
number admitted to the hospital each year has re¬ 
mained almost stationary, the admissions increased 
from 149 to 335, while the percentage of alcoholic 
patients rose from 7*52 in 1920 to 44*77 in 1937. 
The consequence has been that the total number 
of patients under treatment at the hospital rose 
from 778 in 1920 to 1,474 in 1938. There has also, 
been a considerable increase in alcoholism among 
women, as is shown by the fact that while in 
1911 they formed only 18*90 per cent of the total 
number of alcoholics, in 1937 this figure rose to 43-33 
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per cent. For several years the average age of the 
alcoholic patients has shown a tendency to fall, young 
persons of 20-30 being more numerous than formerly. 
Alcoholism was found to be as frequent among the 
married as among celibates, but was more liable to 
affect the rural than the urban population. In 1936, 
for example, only 16*73 per cent of the alcoholic 
admissions were manual labourers, as compared with 
farm labourers who formed 47*25 per cent of these 
admissions. The measures suggested by Dr. Le Gall 
for the control of alcoholism in Morbihan include 
suppression of the privileges allowed to home distillers, 
limitation of the number of public houses, the creation 
of dispensaries of mental hygiene, special homes for 
inebriates, especially for relapsing cases, the pro¬ 
motion of sport, and the encouragement of propa¬ 
ganda in favour of non-fermented apple juice, which 
has yielded excellent results in some countries, 
especially Switzerland. 


Earthquake near the New Hebrides 

The United States Coast and Geodetic Survey, in 
co-operation with Science Service and the Jesuit 
Seismological Association, has determined the epi¬ 
centre of the earthquake of August 12 to be pro¬ 
visionally latitude 13° S., longitude 169° E. The 
instrumental reports from Manila, Sitka, Weston, St. 
Louis, Fordham, Pasadena, Honolulu and Phila¬ 
delphia also suggest that the depth of focus from which 
the shock originated was of the order of 150 km., 
thus making a deep focus earthquake. The epicentre 
is to the north of the New Hebrides and north-west 
of Fiji, being submarine in character. No damage 
has been reported, either directly due to the shock 
or to any abnormal sea waves. The region concerned 
is particularly liable to earthquakes and it is also 
noticeable that the frequency of earthquakes having 
deep focus is greater than normal in the whole of the 
region extending from Japan to the south of Fiji 
and including the area in question. A new Milne- 
Hhaw seismograph and high-precision clock with 
seconds regulator have recently been sent on loan to 
Fiji by the British Association Seismological Com¬ 
mittee at the suggestion of the Seismological Com¬ 
mittee of the Australian and New Zealand Association 
for the Advancement of Science to replace the old 
Milne instrument there. This new seismograph will 
be particularly valuable for obtaining data for the 
study of deep focus earthquakes similar to the one 
mentioned above. 


Mathematical Reviews 

Tbcb Amer ican Mathematical Society has founded 
a new inte rn at i o n a l mathematical abstracting journal 
to be known ae McUhematical JR&mewe, The first 
Twmber is to appear late in 1939 or early in 1940; 
the material to be reviewed begins with the latter 
halfef I 95 & It proposed to review all fields of pure 
mathematics «ad also those of applied mathematics 
jJbjysha widqfa acre of pronounced 
g fl gpM * The new journal* which 

Wg ****** a wi31 <*m- 

WWI ftpamflta Atri Ay g annually And will tun 


to appro xima tely eight hundred large double-column 
pages. Prof. J. D. Tamarkin and Prof. Otto Neuge- 
bauer will be the first editors. The Carnegie Corpora¬ 
tion has appropriated 60,000 dollars as a reserve for 
the new journal. The Rockefeller Foundation has 
made a gift of 12,000 dollars to cover some of the 
initial costs. Brown University is housing the project 
and aiding in the editorial work. The American 
Mathematical Society and the Mathematical Associa¬ 
tion of America are each beginning with a subsidy 
of 1,000 dollars for the first year. Annual subsidies 
are being sought from other organizations, and plans 
for the permanent financing of the project are being 
considered. On account of the generous subventions, 
the subscription price will be set drastically below 
actual cost. 

Partly with the view of aiding indirectly in the 
support of this journal, the Rockefeller Foundation 
has made a handsome gift to Brown University for 
an experiment in the dissemination of mathematical 
publications through the distribution of microfilm. 
This money is to be used to augment the mathe¬ 
matical library at that University, a collection which 
is already internationally known as outstanding. Out- 
of-print journals will be put on film and made avail¬ 
able to mathematicians ; rare books of general use 
will be filmed; on request from a subscriber to the 
new journal, any article reviewed will be sent on film 
or as film-print. This service will be extended to all 
parts of the world at a price not exceeding cost. It 
should be of greatest value to mathematicians in the 
smaller universities and colleges, and should be a 
factor in encouraging young men to continue with 
their investigations. 

Matter and Radiation 

No. 704 of Hermann’s “Actualit6s” series is 
by Prof. Louis de Broglie, editor of the volumes 
on theoretical physics, and is entitled “Le Principe 
de Correspondence et les Interactions entre la 
Mati&re et le Rayonnement”. It extends to 
170 pages (Paris: Hermann et Cie. 50 francs). 
The first 48 pages give an account of Maxwell’s 
equations and their extension by Lorentz to 
cover electrons; the electromagnetic theory of 
dispersion; the theory of quanta; the corres¬ 
pondence principle introduced by Bohr in 1916 ; and 
Heisenberg’s representation of the atom by a matrix 
of quantities all of which are directly observable. 
Then the principle of wave mechanics is introduced 
according to which the movement of material cor¬ 
puscles is based on a certain equation of waves 
developed from the Hamiltonian function of classical 
mech ani cs. It is then shown that wave mechanics 
includes the correspondence principle and leads to a 
theory of the interaction of radiation and matter 
which, though not strictly logical, may be regarded 
as a first approximation. Later sections deal with 
the diffusion of light energy by matter, first without 
change of wave-length, then with such changes as are 
illustrated by the Compton and the Raman effects. 
The volume concludes with a study of photo-elec- 
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tricity in which the light quantum passes completely 
to matter, that is, the photon is annihilated. As one 
would expect from the author, wave mechanics is 
treated with great clearness and there is no attempt 
to represent the theory as having resolved all diffi¬ 
culties ; on the contrary, at each partial success its 
incomplete nature is commented on and the require¬ 
ments of a more complete solution are specified. 

Egg Storage 

A description- is given in the Electrical Review 
of September 15 of the Chelmsford Egg Supply Co. 
(1934). This company utilizes a process for the 
preservation of eggs which, it is claimed, keeps them 
fresh indefinitely. It is said that, if eggs are frozen 
below 28° F. they crack, so that storage by freezing 
is impracticable. Storage in gas is better, but it takes 
time for the gas to percolate through the shell. The 
company has, however, overcome this difficulty. 
Every egg has a small air space at the top. This 
increases as the egg ages. By means of a pump the 
air is extracted and replaced by carbon dioxide and 
nitrogen under a pressure of 260 mm., this pressure 
being maintained all the time the eggs are in storage. 
The eggs are stored in large cylinders each holding 
234,000 eggs and are kept at a temperature of 30° F. 
Each refrigerating unit is driven by a 6 h.p. motor, 
and in addition, two extra motors are employed, 

5 h.p. and 2*75 h.p. respectively, for circulating the 
water and ammonia. The gas-tight cylinders in which 
the eggs are stored look like large boilers. An addi¬ 
tional chamber held at a much lower temperature 
is used for freezing liquid eggs, that is, those which 
have been accidently cracked, and are sold to local 
bakeries. The factory is also a national mark packing 
station capable of dealing with a million and a half 
eggs a week. The electricity taken per annum from 
the public supply is nearly 60,000 units. As this load 
is very nearly constant, and is heaviest during the 
summer months, the load factor is excellent and an 
attractive tariff is available. The seasonal difference 
in the price of eggs practically makes up for the cost 
of storage. 

Extensions of Carrier Telephone Systems 

In the quarterly edition (No. 17) of Nippon 
Electrical Engineering, published in English by the 
Institute of Electrical Communication Engineers of 
Japan, there is an important paper on carrier tele¬ 
phone systems which make use of lighting and power 
distribution lines. It is written by N. Shinohara, Y. 
Hirano and M. Yoshioka, and contains many useful 
experimental and theoretical results. They point 
out that the economies effected by using existing 
power and lighting circuits as part of the carrier 
system make it possible to extend communication to 
out-of-the-way districts, as, for example, farming 
districts, fishing villages, lighthouses, etc. This will 
make possible the rapid cultural development of 
these places. They consider first of all the use of 
high-tension distribution lines as part of the carrier 
frequency transmission circuit. In the past this has 


been done by two systems; the first is called the 
metallic circuit system and the second the ground 
return circuit system. Although the first system 
excels the latter so far as low attenuation and noise 
are concerned, the second is the system which is 
more commonly employed owing to its greater 
economy and trustworthiness. The authors state 
that in utilizing the high-tension distribution line ib 
is best to employ the ground return circuit system. 
The most commonly employed types of high-tension 
systems are the single-phase two-wire type and the 
three-phase tliree-wire type. The height of the wires 
above the ground is not uniform, but, where the line 
is even, the average height is about seven metres. 
By considering a single copper wire 5 mm. in diameter 
at a height of 7 metres above the ground and at a 
temperature of 20° C. and a frequency of 60 kc., 
they compute that the speed of the carrier waves is 
nearly equal to the speed of light and that the 
attenuation constant is very small. They conclude 
by describing a method of designing a circuit by a 
new telephone system which they state will be the 
most suitable for a rural district. They show how 
much more economical the new system would be 
than the one at present in use. 

Oceanographical Results from Central America 
In July and August 1938, the President of the 
United States, the Honorable Franklin D. Roosevelt, 
undertook an inspection cruise and fishing expedition 
from San Diego, California, to Pensacola, Florida, by 
way of the Panama Canal, aboard the TJ.S.S. Houston. 
Between July 16 and August 9 some 5,888 miles were 
covered and fourteen different collecting stops were 
made, distributed among the possessions of five 
different nations: Mexico (Lower California and 
Socorro Island), France (Clipperton Island), Ecuador 
(the Galapagos Islands), Costa Rica (Cocos Island), 
and Colombia (Old Providence Island in the Carib¬ 
bean). Dr. Waldo L. Schmitt of the United States 
National Museum accompanied the expedition as a 
naturalist. The results are published in a series of 
papers of which four are before us : “Decapod and 
Other Crustacea” (with Introduction and Data) 
(Smithsonian Miscellaneous Collections, 98, No. 6, 
Pub. 3531) by Waldo L. Schmitt; “Molluscs” (Pub. 
3535) by Paul Bartseh and Harald Alfred Rehder ; 
“A New Holothurian of the Genus Thyone” (Pub. 
3537) by Elisabeth Deichmann; and “Two New 
Gobioid Fishes” by Isaac Ginsburg (Pub. 3539), 
May-June 1939. A number of new species of Mollusca 
are described, and lists of species given from the 
various collecting grounds. 

Grass Drying 

A retort on fodder conservation with special 
reference to grass drying by E. J. Roberts has been 
published by the Agricultural Research Council 
(H.M. Stationery Office. 2 s.). This is the third 
report on the subject, and embodies the results of the 
most recent experiments carried out with the co-opera¬ 
tion of agricultural organizers, colleges and experi¬ 
mental farms in Great Britain. A detailed account 
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of gT&teS-drying machinery and equipment is given, 
and comparison made with the various processes of 
artificial drying in other countries. There seems to 
be little doubt that the conservation of young grass 
is sound in principle, as it is then at its maximum 
nutritive value, and feeding trials show that it can 
largely replace concentrates. The question of the 
profitableness of grass-drying, however, cannot be 
answered so simply, as it depends both on the quality 
of the product and also on other matters such as 
the market value of the concentrates which it is to 
substitute, and whether the grass would have been 
utilized in some other manner or wasted through 
occurring at a time of surplus growth. The indirect 
advantages of the process, such as improvement of 
the sward, control of thistle, etc., must not be over¬ 
looked, nor the fact that the lower grades of dried 
grass are of higher value than the best hay. Profit¬ 
making, however, in this as in many farming enter¬ 
prises, depends to a very large extent on the skill 
of the individual. 


Agricultural Libraries 

The International Institute of Agriculture in Rome 
has just published a useful book of reference entitled 
“International Directory of Agricultural Libraries” 
(25 lira). The information consists of a list of all 
general agricultural libraries of more than two 
thousand volumes, libraries specialized in particular 
subjects, agricultural collections in general libraries, 
and centres of agricultural documentation. So far 
as possible, the history and size of the library and 
the subjects represented therein, the cataloguing and 
classification systems employed and regulations for 
the use of the library are stated. Relations with other 
libraries (exchange of publications, etc,), a biblio¬ 
graphy of writings on the library and any publications 
edited by it are also mentioned. 1,200 libraries 
arranged according to country are described, and 
the text is written in both English and French, 


Theodor Langhans ( 1839 - 1915 ) 


Theobor L antghans, an eminent German patholo¬ 
gist, who with the physician Sahli and the surgeon 
Kocber formed a triumvirate which made the Berne 
medical school famous, was bom at Usingen, Nassau, 
on September 28, 1839. He received his medical 
education at Heidelberg; GQttiogen, where he was 
a pupil of the celebrated anatomist Henle; Berlin, 
where he studied under Virchow, Trauber and 
Frerwhs; and Wurzburg, where he qualified in 1864 
with a thesis on the structure of tendons and served 


as assistant to von Recklinghausen until 1867. He 
then went to Marburg, where he collaborated with 
Lieberkfihn and Wagner in anatomical research. In 
1$68 he described the giant cells in tubercle to which 


hianan»hi»heeng^ven, and it was during his stay in 

investiga- 
of extacavasarions and the 
£ yfe g E Mu fo la he was appointed 

Gfraeeaa, b&b in the 


at Beme, where he did valuable work on the morbid 
histology of the female breast, the histology of the 
placenta, the distribution of glycogen in normal and 
diseased organs, and described the cellular layer of 
the chorionic epithelium to which his name has been 
given. He also collaborated with Kocher in a study 
of diseases of the testicle. His later years were 
mainly devoted to researches on the morbid anatomy 
of goitre and cretinism. He retired from his chair 
two years before death, which took place on October 
22, 1915. 

Announcements 

We have been asked to state that the Geological 
Society of London is carrying on as usual at Burlington 
House. An announcement relating to meetings will 
be made in due course. 

The annual exhibition of the Royal Photographic 
Society is being held at the Society’s House, 16 
Prince’s Gate, South Kensington. The exhibition is 
open from 10 a.m. until 5 p.m. daily (Sundays 
excepted) until October 7. 


Mb. John Rymell, the arctic and antarctic 
explorer, has been awarded the David Livingstone 
Centenary Gold Medal of the American Geographical 
Society in recognition of his leadership of the Graham 
Land Expedition. Mr. Ryraill, who is an Australian, 
was a member of the British Arctic Air Route 
Expedition, to Greenland in 1930-31, and took over 
the leadership when Mr. H. G. Watkins was lost. 
He led the Graham Land Expedition to the Antarctic 
in 1934. 

The Council of the Institution of Naval Architects 
has awarded the Kartell scholarship in naval archi¬ 
tecture (1939) to Mr. Norman W. Honey, of H.M. 
Dockyard, Sheemess; the scholarship is of the 
value of £130 per annum, and will be held at the 
Royal Naval College, Greenwich. The Earl of 
Durham Prize has been awarded to Mr. Peter E. 
Bish, of H.M. Dockyard, Devonport. 

We have received from the British Drug Houses, 
Ltd. (Graham Street, London, W.l.) the new cata¬ 
logue of B.D.H. laboratory chemicals and testing 
outfits, which comprises nearly six thousand separate 
items and is provided with a general index. Section I 
has been enlarged by more than five hundred new 
items, mostly organic chemicals, and Section 2 con¬ 
tains an increased number of reagents and solutions 
for analytical and clinical purposes, and there is a 
new section of culture media. The products listed 
are normally held in stock for immediate delivery. 


Db. Albhbt B. Sabin of the Rockefeller Institute 
of Medical Research has received the Theobald 
Smith award of 1,000 dollars from the American 


Association for the Advancement of Science in recog¬ 
nition of his rapid method of typing in pneumonia 


ana ior a quicK Deosiae test ot 1 
resistance to the diseeAe. 
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LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return , or to correspond with the writers of, refected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

Notes on points in some op this week’s letters appear on p. 555. 
Co r respondents are invited to attach similar summaries to their communications. 


Deuteron Bombardment of Silver 

We have bombarded pure silver with a few 
microampere-hours of 9 Mv. deuterons from the 
Cavendish cyclotron, and have used a Geiger counter 
for investigating the radioactive radiations. The 
activities observed are listed below in order of 
prominence. 

(1) A negative electron activity of 2*4 min. is 
found by analysis of the composite decay curve given 
by irradiated silver foil, the corresponding intensity 
for a control sample measuring only the background 
neutron effect being negligibly small. This activity 
is to be ascribed to 108 Ag formed by the reaction : 
107 Ag (d,p) 108 Ag. 

(2) Chemical separation into silver and cadmium 
fractions has been performed, and the latter portion 
has been found to contain a 6*8 hour body emitting 
a soft negative electron radiation (absorption limit 
15 mgm. per sq. cm. of aluminium). X-rays and a 
very weak y-radiation. A body with corresponding 
properties has been found as a product of proton 
capture in silver 1 , and arguments have been adduced 
suggesting that the activity is due either to a meta¬ 
stable excited state of one of the isotopes, 108 Cd or 
110 Cd, electrons and cadmium X-rays resulting from 
an efficient internal conversion of the de-excitation 
y-rays. or to X-electron capture in an unstable isotope 
107 Cd or 109 Cd, giving rise to silver X-rays together 
with photo-electrons. Favouring the validity of the 
former interpretation in our ease are the apparent 
entire absence of the positron emission which would 
probably accompany X-capture, and also a signific¬ 
antly closer correspondence of the X-ray absorption 
coefficient in aluminium to the value for cadmium 


Through the kindness of Messrs. Krishnan and 
Gant, I have been able to examine the radiations 
from a silver foil of 20 mgm., cm. 8 bombarded with 
9 Mv. deuterons, using the method of critical 
absorption previously adopted in the case of the 
fission products of uranium 1 . For the quantum radia¬ 
tions from the 6-8-hour body, a palladium foil of 
24 mgm. cm. 2 was considerably more transparent than 
a foil of molybdenum of only 14 mgm. cm. 2 . This is in 
agreement with the findings reported above, although 
it does not allow a decision to be made as to whether 
the X-radiations of silver or cadmium are involved 
(it is hoped, later, to use an absorber containing 
ruthenium in order to examine this point more 
closely). 

Concerning the long-period activity (4, above), the 
method of critical absorption likewise indicates an 
intense quantum radiation much more strongly 
absorbed by molybdenum than by palladium, and a 
harder y-radiation is also present. The negative 
electrons of the long-period activity have been 
examined in a special low-absorption counter arrange¬ 
ment, and an absorption limit of about 12 mgm. 'cm. 2 
has been found for them. 

It will obviously be interesting to examine all these 
radiations in more detail to see if any reason can be 
found why they are so closely similar to those emitted 
by the 6* 8-hour cadmium isotope. 

N. Feather. 

Cavendish Laboratory, 

Cambridge. 

August 25. 

1 Feather and Bretscber, Xattbe, 143, 510 (1939) 


X-radiation than to that for the silver line. The 
appropriate reaction is: 107 Ag (d,n) 108 *Cd, or 

10fl Ag (d,n) ll0 *Cd. 

(3) The silver fraction contains a 26-min. body 
emitting positrons with an absorption limit corre¬ 
sponding to 1*8 Mv. This body thus has properties 
similar to those attributed to 106 Ag 2 ,* we are, however, 
unable to find any trace of the 8-day period belonging 
to the other isomer of 108 Ag, and, in any event, the 
mechanism of the formation is obscure. A control 
sample given the same chemical treatment as the 
positive sample shows the background neutron effect 
to be negligible. 

(4) The silver portion gives also a negative 
electron activity which decays with a half-life of at 
least several weeks. 

(5) Short-lived activity in the silver foil has been 
sought by beginning measurements within a quarter- 
minute of a short bombardment, but no half-life less 
than the 2-4 min. can be detected. 


A comprehensive account of this and cognate work 
will be published elsewhere. 


Cavendish Laboratory, 
Cambridge. 


B. S. Krishnan. 
D. H. T. Gant. 


1 Del#as50, Ridenour, Shcrr and White, P/tys. Rev., 55, 113 (1939). 


* Pool, Cork and Thornton, Phy*. Her., 52, 380 (1937). Pool, Phys. 
Rev,, 53, 116 (1938). Pool and Campbell Thus. Rev., 53, 272 
(1938). Feather and Dunworth, Proc. Roy. Sac., A, 183,566 (1938). 


Fission of Thorium by Neutrons 

Since March 1938. we have been engaged in the 
study of artificial radioactivity induced in thorium 
by fast neutrons. We have already reported 1 the 
production of uranium Y, which was obtained in the 
course of this investigation. 

At that time we had examined the barium and 
lanthanum fractions from activated thorium and 
obtained nearly all the periods which Meitner, 
Strassmann and Hahn 5 found in their study of the 
artificial radioactivity of thorium, and which Hahn 
and Strassmann 3 and other authors later identified 
with those for fission products of uranium and 
thorium, although our agreements were not exact 
in some cases and some other periods were obtained 
in our experiments. 

We did not, however, follow closely these lines of 
investigation, since our attention was directed to a 
radioactive substance, which was precipitated with 
bismuth and lead as carriers from hydrochloric acid 
solution by hydrogen sulphide. We spent much time 
on the chemical identification of this substance. Its 
chemical properties were not easy to ascertain, but 
it was still more difficult to understand the nuclear 
reactions concerned. Chemical properties suggested 
that either ‘transuranic’ or elements of lower atomic 
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number than bismuth were involved, but both these 
alternatives were difficult to accept at that time. Then, 
however, came Hahn and Strassmann’s discovery of 
fission processes, and the problem became easier, at 
least m principle. 

From this point of view we have been working on 
the chemical identification of elements for se\erai 
months, but have not come yet to final conclusions. 
In the meantime, results on similar work were pub* 
lished by Bretseher and Cook 1 and by Meitner 8 , but 
exact identification of elements was not gi\ en. 
Although our experiments are still m a very pre¬ 
liminary stage, we should like to give here the results 
so far obtained, ^ince we are obliged to interrupt our 


and the ‘cosmological constant’ t 0 (/ 0 ^ 2 X 10 1 
years). denotes the ‘classical radius’ of the meson. 
c 8 

r q = — 2 , where the symbols have their usual mean¬ 
ing. We shall take p — 170 m, where m is the 
mass of an electron. We can construct from these 
basic time units (t„, t 0 , t Q ) three dimensionless ‘large 
numbers’, 

— ~1-1 x 10“, — ~2-5 X 10 2 S ,-~4-6 X 10“ 

T 0 Ta 

and if, following Dirac and others, we make the 
hypothesis that ‘large numbers’ are interrelated, we 
* have 


work for some time. 

Thorium nitrate, carefully freed from mesothorium 
as well as from other disintegration products except 
radiothorium, was exposed to fast neutrons which 
were produced by bombarding lithium with 3 Mv. 
deuterons of several microamperes from our cyclo¬ 
tron. The exposure ranged from one to five hours, 
after which the sample was subjected to chemical 
separations. Examination of radioactivity showed 
the production of the following active substances : 
Bi, Hg, Sb, Sn and Ag. Besides these elements, the 
following fractions were found to be radioactive : 
alkali fraction, halogen fraction, Mo-fraction, Se -f 
Au-fraction, Cu 4- Od-fraction. Identification of 
elements in these fractions requires further investi¬ 
gation. 

We tested for radioactive lead and arsenic and 
proved their definite absence. Our chemical separ¬ 
ations, however, took at least two or three hours and 
all radioactivities of short periods must have escaped 
our detection. 

We tried similar experiments also with uranium, 
and so far have obtained the following radioactive 
precipitates: Bi, Hg, Ag, Sb + Sn, and Cu -f Cd- 
fraction. 

More thorough identification of radioactive ele¬ 
ments both from thorium and uranium, and determin¬ 
ation of their periods will be made in the future. 
Chemical procedures and details of the experiments 
will be given elsewhere. 

We should like to acknowledge the assistance 
given by Messrs. N. Saito and N. Matuura in con¬ 
nexion with the chemical separations. 

Y. Nishxna. 

Nuclear Research Laboratory, T. Yasaxi. 

Institute of Physical and H. Ezoe. 

Chemical Research, 

Tokyo, 

K, Kjmura. 

Chemical Institute, M. Ikawa. 

Faculty of Science, 

Imperial University of Tokyo. 

July 29, 

1 Kimm9 K * -t* 0 ™** Katcbb, 148, 

* JWtaar, Sfeassmaim, ami Kahn, O., 2. PAy*„ 106,638 (1938). 

* *87, ** #<****•, 766 (1938) ; 87,11 

* Bwrfwtacv 3^, m& Oook, U, <3 n NiTra, 148, 669 (1939). 

L* JTArnxa, 148, m (19M). 

The Meson and Cosmology 

Tjqt mean t t (t # r-' 9-6 X 10-* sec.) of a meson 

H r itol dti lik tinm WUS** *** wo.) 



(i?) 1 ' 2 , or t„ = (t„ . t,)i 


( 1 ) 


In companng such large numbers any differences by 
factors of about 10 3 are to be ignored, as these could 
be easily taken account of by introducing the 
dimensionless n um bers such as the fine-structure 
constants c/e 2 , p/m and Hjm, H being the mass of a 
proton. Further, on this hypothesis we can connect the 
above large numbers with the (familiar) large number 
e 2 / 6 ?p a ~1*4 X 10 38 formed from the gravitational 
constant Q and the atomic constants e, p. We have : 



Equation (3a) in the form 



has already been given by Blackett 1 . 

It is of interest to note, as equation ( 1 ) shows, 
that in a system of measurement in which the atomic 
units remain constant the mean life of the meson is 
proportional to the square root of the epoch t Qs and 
as the mean life of the meson is intimately connected 
with (3-decay, the mean life of a radioactive substance 
((3-activity) would vary as tj-l 2 . 

D. S. Kothari. 

Department of Physics, 

University of Delhi. 

July 29. 

1 Xatube, 144, 30 (1939). This has suggested the present communi¬ 
cation. It may be noted that if in (4) n be replaced by the electron 
mass, L% becomes the maximum radius posable for a body com¬ 
posed of degenerate matter. 


The Diode as a Frequency-Changer for Measurements 
at Ultra-High Frequencies 
The increasing use of ultra-short wave radio 
communication has created a need for the measure¬ 
ment of oscillating electric currents, potential 
differences, and field strengths, at very high fre¬ 
quencies, up to at least 300 megacycles per second. 
The difficulty of measuring these quantities can be 
greatly reduced by converting the original frequency 
to a much lower ‘intermediate’ frequency by the 
weH-lmown heterodyne process, provided that the 
law is known which connects the amplitudes of 
oscillation at the two frequencies. Theory suggests 
that the diode frequency-changing circuit as described, 
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for example, by Strutt 1 , possesses a linear conversion 
law if it is used with a heterodyning oscillation of 
sufficiently large amplitude. The linearity of this 
law has now been demonstrated by experiments 
carried out in the Radio Department of the National 
Physical Laboratory at frequencies between 4 and 
600 megacycles per second for amplitudes between 
about 10 and 30,000 microvolts. 

A variable high-frequency attenuator was con¬ 
structed on the principle of the ‘piston’ attenuators 
described by Harnett and Case 2 and by George 3 . It 
depends on the space rate of decay of an oscillating 
electromagnetic field inside a conducting tube. 
Maxwell’s theory, as developed by Rayleigh 4 and 
others, indicates that under the conditions of these 
experiments the amplitude decreases exponentially 
with distance along the tube, with a decay constant 
sensibly independent of frequency. This attenuator 



was used in conjunction with a frequency-changer 
containing a commercial diode of ultra-short wave 
type, together with an intermediate-frequency ampli¬ 
fier ( 1*2 mc./s.) fitted with an attenuator and an 
output measuring instrument 5 . The intermediate- 
frequency attenuator was calibrated against a stand¬ 
ard capacitance voltage-divider constructed in the 
laboratory. A high-frequency signal was applied to 
this system and the attenuations at the high frequency 
and at the intermediate frequency were adjusted 
simultaneously in opposite senses so that a constant 
reading was obtained on the output instrument. 
Measurements were made using oscillations of various 
frequencies and amplitudes within the limits men¬ 
tioned above. The results were expressed graphically 
for each frequency by plotting scale readings of the 
high-frequency attenuator in centimetres of tube 
length against the corresponding scale readings of 
the intermediate-frequency attenuator in decibels. 
The graph, which is reproduced, was obtained at 
600 megacycles per second and is typical. 

The points lie closely about a straight line in each 


case, and the slope is independent of frequency, 
lliis would occur in the improbable circumstance 
that any departure from exponential attenuation 
should be exactly complementary at each frequency 
to the deviation from linearity of the frequency- 
changer law, but otherwise the result establishes the 
calibration of the high-frequency attenuator and its 
independence of frequency, and the linearity of the 
relationship between the amplitudes of the high- 
frequency and intermediate-frequency oscillations. 

It is possible, as a result of these experiments, to 
compare with confidence the amplitudes of high- 
frequency oscillations by making observations at 
intermediate frequency after frequency-conversion in 
the manner previously described. 

The above work was carried out as part of the 
programme of the Radio Research Board, and tJiis 
letter is published by permission of the Department 
of Scientific and Industrial Research. 

G. F. Gainsborough. 

Radio Department, 

National Physical Laboratory, 

Teddington, 

Middlesex. 

July 9. 

1 Strutt, M. J. O., Wirelea* Eng., 13, 73-80 (1936). 

1 Harnett, D. E-, and Case, N. P., Proc. hit. Rad. Enq. r S3, 57S- 
593 (1935). 

3 George, R. W., R.CJi. Ear., 3, 431-440 (1939). 

4 Rayleigh, lord, Phil. Mag., 34, 125-132 (1897). 

• Uolebrook, F. and Gordon-Smlth, A. C., J. Tmt Elect. Eng., 84, 
388 398 (1919). 


Study of Diffusion Processes by Electrolysis with 
Micro-electrodes 

The diffusion of an electro-oxidizable or -reducible 
substance in solution can be studied by measuring 
the current obtained using suitable electrodes in an 
electrolysis cell under such conditions that the amount 
of electro-oxidizable or reducible material reaching 
one of the electrodes is determined only by the rate 
of diffusion of the material to the electrode. The 
concentration of the diffusing material at the electrode 
is maintained at a value practically equal to zero 
by applying a potential to the electrode such that the 
diffusing material is immediately oxidized or reduced 
upon reaching the electrode surface. 

The theory of the diffusion process in the vicinity 
of an electrode depends upon the geometrical arrange¬ 
ment of the electrode and solution in contact with 
it. Two extreme geometric cases are represented by a 
fiat electrode, to which diffusion can occur from only 
one direction (linear diffusion), and a spherical elec¬ 
trode, to which diffusion can occur from all directions 
(spherically symmetrical diffusion). 

In the case of linear diffusion it can be derived 1 .* 
that 

i = -A-jlL nFO, ( 1 ) 

* Tit 

in which i is the current at the time t, A is the area 
of the electrode, nF is the number of coulombs per 
mole of reacting substance, O is the concentration, 
andD the diffusion coefficient of the diffusing material. 
For spherical diffusion, the current-time equation is* 

i = -47 iJlnFDC - 4./^ nFO, (2) 

V 7 1 t 

in which JB is the radius of the spherical electrode. 

In testing both equations, we have studied current- 
time curves of different substances at potentials 
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Fig. 1. 

Various Shapes of Platinum Electrodes. 

corresponding to the middle of the so-called diffusion 
current regions. Various electrodes of shapes shown 
in Fig. 1 were used. Current-time curves obtained in 
the electrolysis of 0-001 M potassium ferrocyanide 
in 0-1 iV potassium chloride at 25° C. ± 0*02° are 
given in Fig. 2. A large 0*1 V silver - silver chloride 
served as a reference electrode. In all these experi¬ 
ments the potential of the platinum electrodes was 
0-7 volt as referred to the silver - silver chloride 
electrode. 


obtained only when using electrode C . In the 
cases of the electro-oxidation of ferrocyanide ions 
and of electro-reduction of silver ions at electrode 
C, where the linear diffusion was such as to 
produce a density gradient in the downward 
direction, the quantity iVt (see equation 1) was 
found to be constant to ±0-5 per cent over a 
period of twenty minutes. When the density gradient 
was in the upward direction (electrode D) abnormally 
large currents were obtained which did not give a 
smooth current-time curve. In the latter case, con¬ 
vection currents due to slight density gradients cause 
a greater supply of diffusing material to reach the 
electrode than by diffusion alone. This is the reason 
that in the electro-reduction of potassium ferricyanide 
in 0*1 N potassium chloride in air-free solution, 
theoretical current-time curves were obtained with 
electrode D but not with electrode 0. 

(2) Theoretical conditions were never attained 
with spherically symmetrical diffusion, due to localized 
convection currents as a result of density gradients 
in aqueous solution. 

H. A. Laitenen. 

School of Chemistry, I. M. Kolthobt. 

Institute of Technology, 

University of Minnesota, 

Minneapolis, Minn. 

July 20. 

1 Uottreli, F. G,, Z. phj/8. Chem., 42, 3b3 (19C2) 

fl MacGilUvry, D., and Itideal.E. K , Rec. Trao. chim ,58, 10X3 (1937). 


From the results presented in Fig. 2 and subsequent _ T _ . . , , wr . 

experiments to be reported elsewhere in detail, the Solar Variation and the Weather 

following statements can be made: In Nature of April 29, p. 706, Dr. C. G. Abbot 

(I) Theoretical current-time curves in the case of refers to the probability of weather periodicities in 
linear diffusion of potassium ferrocyanide were 274 months and factors of that interval. In this 

connexion it may be of interest 
to point out that there seems to 
be a periodic variation in the 
height of the barometer in Great 
Britain with a mean interval of 
27-31 days. 

Out of several stations exam¬ 
ined, Greenwich had the longest 
series of records, and an analysis 
of these back to 1847, using the 
method of dropped days and a 
mean interval of 27 -31 days, gave 
a peak averaging 0-03* above 
the mean level for the 1,230 in¬ 
tervals between 1847 and 1938 
inclusive. This peak is found to 
occur in all parts of the period 
examined but is most pronounced 
around 1890. In the solar cycle 
1890-1901 it averages 0-054* 
above the mean and consequent¬ 
ly it is very noticeable. 

The peak tends to be of a 
conical shape and covers about 
ten days of the graph. This 
departure from the sine curve 



Fig. 2. 

Curves for Electrolysis of 0-001 M.Kt'Fe(GN). in 
0-1 NJEd with Various Shapes of Platikuk 

• Efectrode 0 ^ A Electrode A ; □ Electrode F; 

1 f B ; V Electrode E i O Electrode Ot. 

• ft i rt to ft ddrrtai i ggy -fop(QKaate (tifRaion; (IX) spherically 


appears to denote a complex 
origin, but a competent mathe¬ 
matician who examined the 
figures informs me that they are 
not inconsistent with a real force. 
On the other hand, the amplitude 
is about ten times that produced 
by the moon’s tidal forflfcs, and 
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there seems to be nothing at present known that 
could account for it. 

An examination of the probability of such a peak 
occurring by chance showed that it was very unlikely, 
but of course it cannot be a matter of certainty 
without further supporting evidence, which is being 
sought. It may, however, be said that Mr. F. E. 
Dixon examined the reported occurrences of aurora 
in Great Britain for about eighty years, and finds a 
tendency to periodicity in about 27 *3 days 1 . 

Greenwich records go back long before 1847, but 
the barometer was not then read on Sundays and 
holidays ; this introduces a further factor of un¬ 
certainty, and it was not considered that results 
obtained in these circumstances would be of 
sufficient value to justify the work involved. 

The near approach of 2,731 days to a definite 
factor of 274 months makes some relation with Dr. 
Abbots’ work a possibility, and from internal 
evidence, such as occurs when carrying out an 
extended analysis of this kind, I believe that there 
is some probability that further examination of the 
data, and other meteorological phenomena, may 
show that it is not another manifestation of the 
vagaries of chance. 

W. R. Priston. 

10 Salisbury Road, 

Edinburgh, 9. 

August 3. 

1 Terr . Mag,, 44, 336-338 (1939). 


Condensation of the Hexapeptide Ester of Glycine 

into the 96 - and Higher (3 x 2 n ) Peptide Esters 

Eor a long time it has been known that heating 
under various degrees of the ester of glycine 1 , glycyl- 
glycine* and diglycyl-glyeine 3 results in the formation 
of certain condensation products with liberation of 
alcohol. If the hexapeptide ester of glycine would 
undergo the type of condensation exhibited by the 
dipeptide ester, then the simplest model of a ‘cyclol 6 5 
postulated by the Wrinch theory 4 could be prepared. 
The formation of such ‘eyclo-hexapeptide’ of glycine 
could then be considered as evidence for the hexa¬ 
gonal foldi n g by hydrogen bonds of the polypeptide 
chains. 

Experiments were carried out by heating the pure 
hexapeptide ester at a constant temperature ( 102 ° ± 1 °) 
and samples were withdrawn for methoxyl estimation 
at certain intervals of time. It was found that, instead 
of oyclization, the hexapeptide ester underwent the 
type of condensation characteristic of the tripeptide 
ester in a series of subsequent bimolecular reactions 
yielding the 12-, 24-, 48-, 96-peptide (3 X 2 n peptide) 
ester of glycerine with a calculated methoxyl content 
of 4*33, 2*21, 1*12, 0*56 per cent and (0 per cent), 
respectively. When n was limited to 4 (OCH 8 , 
1 ■ 12 per cent) the average rate of the reaction, with 
the hour as the unit of time, was 10 4 J£ = 160, 
calculated from the methoxyl content of the samples. 
At a temperature 10° higher, the rate of condensation 
was 3*7 times faster, corresponding to an activation 
energy of about 38 kcal. When the hexapeptide 
ester was heated at 130° ± 1° for six days, the 
methoxyl content ( 0*68 per cent) indicated the 
presence of the 9 6 -peptide ester of glycine with the 
empirical formula of C m H 2 B* 0 B 7 N 9 a and a molecular 
weight of 6604. Erom the nature of this type of 
condensation reaction, it follows that the reaction 
products necessarily represent a mixture of poly¬ 


peptide esters. Such mixtures cannot be separated 
by chemical or simple physical methods. 

In order to prove, first, that a hexapeptide ester 
does not combine with a tripeptide ester, and 
secondly, that the reaction products do not consist 
of mixtures of £ cyclol 6 ’ and unchanged starting 
material, samples of diglycyl-glycine methyl ester 
were heated at 100 ° for different lengths of time and 
then analysed. The methoxyl content of the insoluble 
residues clearly indicated that, after two hours of 
heating, the tripeptide ester gave rise to almost pure 
dodecapeptide ester (found, OCH*, 4*1 per cent; 
calc. OCH 3 , 4*3 per cent) as the highest condensation 
product, and neither nonapeptide ester nor ‘cyclol 6 ’ 
was formed during the reaction. 

All the polypeptide esters of glyeine obtained in 
the present work are colourless substances of amor¬ 
phous appearance, insoluble in alcohol but slightly 
(0* 1-0*5 per cent) soluble in cold water. They all 
give the biuret reaction very strongly and dissolve 
completely in cold concentrated hydrochloric acid, 
hut only partly in dilute alkali solution. They are 
strongly reminiscent of denatured proteins, and like 
many of the latter substances they are soluble in 
concentrated urea solution. 

Although the inability of the hexapeptide ester of 
glycine to form a ‘cyclol 6 *-peptide by this method 
would seem strongly to favour the conception of 
unfolded polypeptide chains, yet, the important fact 
must not he overlooked that the tetrapeptide esters 
do not undergo 5 any type of condensation at all. This 
would indicate a fundamental difference between the 
shape of the molecules of the mono-, di-, tri- and 
3 x 2 n -peptide on one hand, and that of the 
tetrapeptide and probably of the penta-, hepta-, etc., 
peptide on the other. 

An extensive investigation by application of both 
chemical and physico-chemical methods is being 
started in this laboratory. A detailed account of the 
present work will be published elsewhere. 

Acknowledgment is made to Dr. S. M. Trister, 
research assistant in this Department, for the 
numerous methoxyl estimations carried out in this 
investigation. 

Eugene Paosit. 

Frick Chemical Laboratory, 

Princeton University, 

Princeton, New Jersey. 

July 6 . 

1 Cuitlus, Th., Ber., 87, 1289 (1904). 

* Fischer, E., and Foumeau, E., Bar ., 34, 2868 (1901). 

* Fischer, E., Bar., 39, 463 (1900). 

* Wrinch, I>. M., Nature, 137, 411 (1936), et seq .; Proc. Roy. Soc. t 

A, 180, 69 (1937). 

* Fischer, E„ Ber., 39, 2893 (1906). 


Catalase 

Sumner and Dounce 1 have recently observed that 
on splitting with acids crystalline ox liver catalase 
yields a ‘blue substance’, which remains in the 
aqueous acetone mother liquor after the hsomin 
crystals have come out. This mother liquor contained 
approximately the same amount of iron as the 
hsainin crystals. The authors concluded from these 
observations that catalase has two bile pigment 
haamatin groups in addition to two protohaematin 
groups in a molecule of the weight 248,000, and that 
the blue substance, though not identical with the 
original prosthetic group in catalase, still contains 
iron and differs from bili verdin. 
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The blue-green pigment has been previously 
isolated by Stern* from horse liver catalase prepara¬ 
tions and has been identified by Lemberg (ef. s ) as 
biliverdin (dehydrobiiirubin). We have now isolated 
crystalline biliverdin hydrochloride from a crystalline 
ox liver catalase of the catalase-factor 31,000, pre¬ 
pared by the method of Sumner and Dounce. To 
25 c.c. of the catalase solution 50 c.c. of glacial 
acetic acid were added and the green-blue solution 
was poured into 300 c.c, of peroxide-free ether. After 
shaking with a few drops of saturated sodium acetate 
solution, the ether solution is poured off from the 
denatured protein which rema in s only slightly 
coloured. From the washed ether solution 5 per cent 
hydrochloric acid extracts iron-free biliverdin hydro¬ 
chloride, which soon precipitates. Recrystallization 
from a mixture of methyl alcohol and aqueous 
hydrochloric acid yields the typical straight, fine 
needles of biliverdin hydrochloride. The compound 
was also characterized by transformation with zinc 
acetate and iodine into the biliviolin zinc complex, 
which possesses a typical absorption band at 637 mu. 

In a paper* probably inaccessible to the American 
authors, I have already brought forward spectro¬ 
scopic evidence that biliverdin does not occur in 
catalase as such, but is liberated by acid from a bile 
pigment haematic-protein. One would, therefore, 
expect that the mother liquor of the hsemin crystals 
contains iron in addition to bfiiverdin. The prepara¬ 
tion described above shows that iron and bile pig¬ 
ment are no longer combined after the treatment 
with acid, and that the ‘'blue substance* is biliverdin. 

Sumner and Dounce based their conclusions as to 
the number of bile pigment hsematin groups in the 
molecule on the equal division of iron between the 
kmin and the blue mother liquor. It is, however, 
difficult to free catalase from an accompanying iron 
protein compound* and from inorganic iron. Keilin 
and Hartree* claim to have obtained a horse liver 
catalase preparation with a ratio total iron to hsematin 
iron as low as 1 *2. We have, therefore, studied whether 
there is a constant ratio biliverdin to haamatin after 
acid splitting. Horse liver catalase was prepared 
by the method of Agner 5 followed by crystallization 
as described by Dounce and Frampton* and also by 
the method of Keilin and Hartree*. 0 5-3*0 c.c. of 
the catalase solutions were treated as described 


above. The biliverdin hydrochloride was determined 
colorimefcrically with a standard of pure biliverdin 
hydrochloride; the hasmatin was determined spectro- 
phofcometrically as pyridine-hsBmochromogen after 
extraction from the ether by dilute ammonia. 60-70 
per cent of the total catalase hsematin was thus 
recovered. With all crystalline preparations and in 
the great majority of less pure catalase preparations 
from ox and horse livers, the ratio biliverdin to 
hsematin was close to 1 : 3. While the fractionated 
ammonium sulphate precipitation of Agner removed 
much of the accompanying iron protein, the biliverdin- 
h azm a tin ratio remained quite unaltered. It seems 
ateo significant that only one preparation of horse 
liver with an abnormally low biliverdin content 
fbthvftFdin-h®naatin ratio 0*15) had an abnormal 
quotient activity constant over hsematin iron 


{hfFtp *=» 770, while we found normally 2,300). While 
t he se observatio n s support the fdaim of Sumner and 
Dfmnoe that bile pigment hsematin is an essential 
ppet of ttoe ma&im mdLeoctle, they indicate that 
contains one, rather tfcantfwo, groups of bile 
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purest ox liver catalase preparation was indeed 
0*73 per cent (2*8 mol. haematin per molecule). 

This conclusion is supported by a quantitative 
spectrophotometric study of the pyridine-haemo- 
chromogen obtained from catalase. The band at 
650mu* accompanying the protohaemochromogen 
bands is no longer observed after acid splitting and 
is, therefore, that of a bile pigment haemochromogen 
s imil ar to verdohsemochromogen. Its maximal ex¬ 
tinction is only about a quarter of that of the first 
protohsemochromogen band at 557 mp., while the 
maximal absorption of pyridine-verdohaernochromo- 
gen is more than half as high as that of this band. 
Although the identity of the bile pigment hsematin 
in catalase with verdohsematin is not yet established, 
it is very likely that the maximal absorption should 
be rather similar. 

Since Keilin and Hartree* have shown that catalase 
undergoes reduction to the ferrous form during its 
action on HjO*, and since ferrous hsematin com¬ 
pounds are easily oxidized by H fi O g to bile pigment 
hsematin’, it might be assumed that the bile pig¬ 
ment hsematin arises during the action of the sub¬ 
strate on the enzyme. We have, however, failed to 
discover any evidence of an increase of the amount 
of biliverdin obtained by splitting, or of the absorp¬ 
tion maximum at 650 mji, subsequent to a prolonged 
action of catalase on its substrate. 

The bile pigment hsematin is, therefore, an essential 
part of the catalase molecule. The impossibility of 
splitting catalase reversibly into protein and prosthetic 
group is now explained by the lability of this prosthetic 
group to acid. 

This investigation was carried out under a grant 
of the National Health and Medical Research Council 
of Australia. 

R. Lemberg. 

M. Norrie. 

Institute of Medical Research, J. W. Legge. 
Royal North Shore Hospital, 

Sydney. 

July 25. 
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Growth of the Mandible in the Pig 

Growth of the mandible has been a controversial 
problem since the days of John Hunter, notwith¬ 
standing that he, John Tomes the elder and George 
Humphry in turn performed crucial experiments 
which showed that growth took place at the posterior 
border of the mandible and absorption at the anterior 
border, thus providing room for the eruption of the 
developing permanent molars. 

Radiographic examination of a ‘runt’, the small 
starveling pig, shows evidence of arrested growth in 
the skeleton. In the scapula (Fig. 1) the successive 
checks to growth are displayed by lines of arrested 
growth, along which bony deposition is well marked. 
The lines are best seen at the vertebral border of the 
scapula, particularly at the postero-inferior angle. 
These Hues of arrested growth have been studied in 
detail by me 1 in the long bones of children. 
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Fig. 1. 

Radiograph of the left scapula of a young 

PIG SHOWING LINES OF ARRESTED GROWTH AT 
THE VERTEBRAL BORDER. 


In the mandible of this pig (Fig. 2) the lines of 
arrested growth are well marked at the posterior 
border, at the insertion of the temporal muscle on 
the coronoid process, and at the superior and posterior 
border of the condyle. These are the sites of alternating 
active growth and arrested growth. 

Lines of arrested growth are absent from the anterior 
border of the mandible and coronoid notch. These 
are the sites of active absorption of bone. 

The third molar, at present buried in the mandible, 
will erupt later by reason of the upward movement of 
th$ crown consequent upon the growth of the roots, 
but it will also be uncovered and laid bare by the 
absorption of bone at the anterior border of the 
mandible. 

This radiographic proof of the accuracy of John 
Hunter’s description of the growth of the mandible 
is in accord with the recent descriptions of madder- 
fed pigs by Brash 2 . 

The radiograph of the mandible also shows the 
danger, in the animal or person who is not fully 
grown, of making a forecast a^ to whether an un¬ 
erupted wisdom tooth (third molar) will or will not 
erupt satisfactorily at a later date. Until growth 
in the mandible ceases at 21-25 years of age in the 
human, female or male, there is little justification 
for interference with a third molar which gives rise 
to no active symptoms. On the other hand, the 



Fig. 2. 

Radiograph of the right half of the mandible 

OF THE SAME PIG IN WHICH THE NORMAL SITES OF 
GROWTH SHOW DENSE BONY LINES OF ARRESTED 
GROWTH, AND THE SITES OF ACTIVE ABSORPTION SHOW 
NO SUCH LINES. 


continued refinement of the face and reduction in 
the size of the mandible in passing from ancient man 
to modern man suggests that the wisdom tooth in 
the future will give rise to more anomalies than in 
the past. 

H. A. Harris. 

Anatomy School. 

University of Cambridge. 

1 Harris, H. A., “Bone Growth in Health and Disease" (Oxford Uni¬ 
versity Press, 1933). 

s Brash, J. C., “Growth of the Jaws, Normal and Abnormal, in Health 
and Disease'* (Dental Board of the United Kingdom, London, 
1924). 


Production of Intercellular Hormones by Mechanical 
Injury 

Previous papers from this laboratory have 
demonstrated the production of proliferation-pro¬ 
moting factors (intercellular wound hormones) by 
cell aggregates subjected to lethal ultra-violet or 
X-rayB 1 , heteroauxin 2 , and carbon dioxide 3 . These 
factors are evidently produced by living cells as a 
response to injury, since the maximum production of 
the hormones precedes the maximum rate of killing 3 . 

It has been of interest to determine whether 
mechanical injury would also lead to the formation of 
these factors. Yeast suspensions in isotonic salt 
solution were subjected to several types of mechanical 
agitation. These included various shaking devices 
and the rotation of bottles of the suspensions on a 
wheel. Very low killing of the cells was observed, and 
the cell-free fluids from the suspensions had slightly 
greater proliferation-promoting activity than the 
unshaken controls. The degree of increase in activity 
was usually small and the results were subject to 
considerable variation. The addition of glass beads 
to the suspensions in the rotating bottles gave cell- 
free fluids of very high activity. However, although 
very few intact cells were killed, many cells were 
completely disintegrated. It was therefore uncertain 
how much of the increased activity was due to inter¬ 
cellular hormones and how much to cellular disin¬ 
tegration products. 

The following procedure was finally adopted. The 
yeast was agitated by placing it in a stoppered glass 
tube H in. x 3} in. attached to the voice coil of a loud 
speaker, the cone of which was in the horizontal 
plane. The voice was actuated by a beat-frequency 
audio oscillator and audio amplifier. In the experi¬ 
ments reported, the voltage across the coil varied 
from 1 to 4, corresponding to a power input of 
0*1-1 *6 watts. A vibration frequency of 50 cycles 
was employed. Three and one half to 7 gm. of 
crumpled cake yeast were placed in the tube and 
vibrated for 5 hours. After the addition of 35 c.c. of 
isotonic sodium chloride solution the vibration was 
continued for another hour. Preliminary experiments 
showed this treatment to be more effective than 
vibration of a suspension for the whole period. The 
growth potencies of Berkefeld filtrates of the sus¬ 
pensions were compared with those of controls 
which were treated in the same way except that 
vibration was omitted. In later experiments in¬ 
creased potency was obtained by adding sand to the 
yeast during agitation. This did not markedly 
increase the amount of killing as determined by 
methylene blue staining, nor was fragmentation of 
the cells observed. About 25 per cent of the cells 
were killed. The experimental filtrates were one and 
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one half to two and one half times as potent as the 
controls on a volume basis, and one and one half to 
four times as active on the basis of equal weights of 
solid in the filtrates. 

Preliminary experiments indicate that the active 
materials, like those from ultra-violet injured yeast 
cells 4 , are characterized by ultra-violet absorption at 
2600 A. 

John R. Loofbourow. 

Elton S. Cook. 

Sister Cecelia Marie Dwyer, S.C. 
Sister Mary Jane Hart, O.P. 

Institutum Divi Thomse, 

Cincinnati, Ohio. 

July 21. 

1 J-ardon, Noms. Loofbourow and Ruddy, Nature, 189, 5*9 <1937); 
Spertl, Loofbonrow and Dwyer, tina , 140, 643 (1037). Studies 
ZtuL IHvi Thomas t l t 163 (1937), Fartlon, Carroll and Ruddy, 
ibid., 1,17 (1937); Loofbourow, Dwyer and Morgan, ibid., 2,13* 
(1938). 

* Loofbonrow and Dwyer, Science, 88, 191 (1038); Studies Inst. Din 

Thomae , In the press. 

* Loofbonrow and Dwyer, Nature, 145, 725 (1939). 

* Coot Loofbonrow and 8ttmson, 10th Intemat. Congress of Chem¬ 

istry, Rome, May 1938; Loofboimm, Coot and Sttmson, Nature, 
148, £73 (1938). 
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obtained may possibly be due to evolution of oxygen 
between the flakes of the mineral, but this does not 
explain the asymmetric expansion or the zones of 
different colour. 

Various other oxidizing and reducing agents 
(potassium permanganate, potassium dichromate, 
chromic acid, sodium hypobromite, chlorine generated 
from permanganate and hydrochloric acid, water 
saturated with sulphur dioxide) have been tried, but 
none of them has given an expansion at all compar¬ 
able with that obtained with hydrogen peroxide, 
although some effect was observed in certain instances 
after long standing. Chlorine from permanganate and 
hydrochloric acid, for example, causes a certain 
amount of exfoliation and separation of the lamellae 
but not to the extent given by hydrogen peroxide. 

R. C. Groves. 

Mineral Resources Department, 

Imperial Institute, 

London, S.W.7. 

August 16. 


Exfoliation of Vermiculite by Chemical Means 
Specimens of vermiculite from different localities 
have been examined in the laboratories of the Mineral 


Resources Department of the Imperial Institute in 
the course of an investigation into possible Empire 
sources of supply, and an interesting phenomenon 
has been observed in connexion with the expansion 
of the mineral, a property on which its commercial 
value depends. This expansion is usually brought 
about by heating the material, and a record of an 
instance in which it has been effected by chemical 
treatment appears to be of scientific interest. 

It has been noticed that in the mechanical analysis 
of soils, the preliminary treatment with hydrogen 
peroxide causes some alteration in the appearance of 
weathered mica particles present in the soil. This 
suggested that hydrogen peroxide might have some 
action on vermiculite, and in order to ascertain its 
effect a number of small pieces of the mineral, about 
i inch in diameter and less than 1/10 inch in thickness, 
were covered with the reagent (20 vol. strength) and 
allowed to stand. Complete exfoliation takes place 
after some time in the cold and can be hastened by 
gentle heating. A preliminary drying of the mineral 
at 100° C. was found to accelerate the action in one 
instance. The treated specimens have a concertina¬ 
like appearance, the lamellae forming the bellows, 
and with one specimen alternate light and dark 
coloured zones were observed parallel to the direction 
of expansion, which is curved. The material treated 
with hydrogen peroxide is of a paler colour than that 
exfoliated by heat, and provided that it is kept moist, 
is atoo very soft, requiring only gentle rubbing or 
Stirring, rather than grinding, to reduce it to a fine 
state of subdivision. The mechanical strength of the 
treated and stfll moist product is low, but after drying 
in a steam oven, itB properties are similar to those of 
the heaMrpated material. 


The exact pause of this effect hag not yet been 
aOOagt MnSd. Tt has always been considered that the 
~ vonpiorfito On heating m due to the 
** fctfividual l a meBsa 1ay the evolution of 


- The effect 


Technique of the Painting Process in the Bagh 
Caves in Gwalior State 

The Bagh caves (lat. 22° 22' N. f long. 74° 48' E.) 
are situated among the southern slopes of the Vindhya 
Hills, seventy miles from Mhow, a town on the 
Rajputana-Malwa section of the B.B. and C.I. Rail¬ 
way. The caves were at one time fully decorated with 
paintings. But there are remains of them 1 only in 
caves IH and IV. The caves, which are of sand¬ 
stone, have crumbled, due to the excessive weight 
of the superimposing band of claystone with moisture 
percolating through it. Consequently many of the 
paintings have disappeared. The paintings probably 
belong to the early seventh century a.d.*, being 
contemporaneous with the paintings in Caves XVI 
and X\ II at Ajanta. 

The paintings of Bagh and Ajanta form a class by 
themselves. They belong to the golden age of Indian 
classical art, which inspired more than half the art 
of Asia. They will bear comparison with the best 
that Europe could produce down to the time of 
Michelangelo*. 

In the course of my studies 1 on Indian paintings, 
I recently investigated the methods and materials 
used by the classical artists at Bagh. The paintings 
are done on the sandstone wall of the veranda lining 
Caves TV and V. The painted stucco consists of 
rough plaster of ferruginous earth or of lime. The 
earth plaster has a thin smooth coat of a mixture of 
gypsum and lime. The lime plaster has a thin coat 
of limewash. These thin coats support the layer of 
paint. The rough plasters of earth and of lime vary 
in thickness from 7*9 mm. to 20 mm. and from 
3*4 mm. to 6*5 mm. Their average thicknesses are 
17 mm. and 4*9 mm. respectively. With the earth 
stucco, the gypsum-lime layer and the paint layer 
are each 0*1 mm. thick. In the lime stucco, the lime- 
wash and the paint film are each 0-2 mm. thick- 
48 per cent of the deep red plaster is composed of 
particles the sizes of which vary from 200 [l to 700 p, 
while 16 per cent of them are less than 200 p and 36 
per cent greater than 700 u.. The corresponding 
figures for the light red earth plaster and the lime 
plaster are 40, 20, 40 per cent and 40, 60, 0 per cent 
respectively. 
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The results of analyses of the rough plasters are 
as follows : 


Moisture 

Carbon dioxide, CO s 
Combined water and organic 
matter 
Silica, SIO, 

Iron, Pe^Os 
Alumina, Al,O s 
Phosphoric acid, P,0, 
Titanic acid, TiO, 

Lime, CaO 

Magnesia, MgO 

Manganese, MnO 

Sulphuric anhydride, S0 3 

Alkalis 

Nitrogen 


Earth plaster 

Lime 

Deep red 

Light red 

plaster 
Per cent 

Per cent 

Per cent 

0-27 

0-42 

0 91 

1*25 

0 05 

12-68 

0*55 

103 

87 10 

9-34 

87 22 

51-18 

0-12 

3-11 I 


0 44 

5-29 ( 

* 2 23 

0*12 

0-10 J 

0-09 

0-07 J 


2*11 

0-75 

22-41 

0*50 

0-44 

nil 

0-75 

0*39 

nil 

nil 

nil 

0 04 

0-44 

0-62 

1-21 

0-13 

0 09 

nil 


The consolidation of the earth plaster its due to 
the plasticity of clay 5 present in it. It has also been 
reinforced and bound with vegetable fibres 6 . The 
firmness and strength of the lime plaster is due to 
the lime present and to the considerable quantities 
of long vegetable fibres originally added. 


The pigments employed at Bagh are yellow and 
red ochres, carbon, lime and gypsum, terre verte and 
lapis lazuli. Animal glue has been added to the pig¬ 
ments to serve as the binding medium on the earth 
plaster, while the pigments have been employed in 
lime medium on the lime plaster. 

Full details of the investigation will be published 
elsewhere. 

S. PA3LAMASIVAX. 

Chemical Laboratory, 

Government Museum. 

Madras. 

July 5. 


1 Rowland, Benjamin, and others, “The Wall Paintings of India. 
Central Asia and Ceylon** (Merrymount Press, Boston, 1938), 
79-81. 


* Marshall, Sir John, and others, “The Bagh Caves'* (India Society 

London, 1927), 22. 

* Ibid., 4-5. 

* XATUBE, 137, 807 (1936); 139, 114 (1937); 140. 198 (1937), 

142, 757 (1938). Technical Studies (Harvard Universltj), 5. 
221-240 (1936-37): Proc . Ind. Acad, Sci 7, 282-292 (1938) 


* Searle, “The Chemistry and Physics of Clays and other Ceramic 

Materials*’ (London: Benn, 1924), 262-63. 

* “Encyclopa*dla Britannlca", 14th edn., 18, 39-40. 


Points from Foregoing Letters 


R. S. Krishnan and D. H. T. Gant have bombarded 
silver with deuterons from a cyclotron. They find 
a negative electron activity of period 2*4 min. 
Chemical separation of the irradiated silver into 
silver and cadmium fractions has been carried out. 
The cadmium fraction contains a body of 6*8-hr. 
period emitting soft negative electrons, possibly due 
to a cadmium isotope ; the silver fraction contains 
a body of 26-min. period emitting positrons. N. 
Feather has confirmed some of the previous workers' 
findings, using the method of critical absorption. 

A group of Japanese workers report on their 
investigations on the fission of thorium by neutrons. 
They bombarded thorium nitrate with fast neutrons 
for periods of one to five hours and attempted the 
chemical identification of the radio -elements pro¬ 
duced. 

D. S. Kothari derives a set of equations connecting 
the mean life of the meson t 0 , the cosmological 
constant t 0 and the gravitational constant G. 

Experiments with a diode frequency-changer are 
described by G. F. Gainsborough which demonstrate 
the linearity of the relationship between the ampli¬ 
tudes of the high-frequency and intermediate- 
frequency oscillations, thus permitting comparisons of 
ultra-high-frequency alternating potential differences 
to be made after frequency conversion. The cali¬ 
bration of the high-frequency attenuator used was 
shown to be valid at frequencies up to 600 megacycles 
per second. 

H. A. Laitinen and I. M. Kolthoff show quanti¬ 
tatively the dis'urbing effects of convection currents 
on diffusion studies with micro-electrodes and indiea e 
the conditions under which theoretical diffusion con¬ 
ditions can be realized in electrolysis with micro- 
electrodes. 

Barometer readings at Greenwich for the last 92 
years seem to show a periodic variation with an 
interval of 27*31 days. A similar tendency has been 
observed in the reported occurrences of aurora. 
W. R. Priston suggests this may have a connexion 
with Dr. Abbots’ period of 274 months (Nature, 
April 29, 1939) in meteorological phenomena. 


E. Pacsu finds that condensation by heat of the 
hexapeptide ester of glycine gives 12-, 24-, 48-, etc., 
peptide esters, the number of glycine molecules being 
expressed by the general formula of 3 x 2 n . The 
condensation at 102° proceeds through a series of 
successive bimoleoular reactions with 10 4 If = 150 
and has an activation energy of 38 kcal. Analysis 
shows that neither ‘cyclol 6’ nor nonapeptide is 
formed in the reaction. The substances are 
reminiscent of denatured protein and give strongly 
the biuret reaction. 

R. Lemberg, M. Norrie and J. W. Legge find that 
catalase contains one bile pigment haematin group, 
similar to verdohsematin, in addition to three proto- 
haematin groups. By splitting with acids, biliverdin 
is isolated from crystalline catalase. Evidence is 
brought forward in support of the view that the bile 
pigment haematin is am essential part of the enzyme 
molecule. 

That the sites of active growth and of active absorp¬ 
tion of bone are displayed by a radiograph of the lower 
jaw of a young pig which had grown irregularly is sub¬ 
mitted by H. A. Harris. The satisfactory cutting of 
the wisdom tooth depends largely on the degree of 
absorption of bone at the anterior border of the jaw. 

It has been shown by J. R. Loofbourow and co¬ 
workers that proliferation-promoting factors (inter¬ 
cellular wound hormones) are produced by cell 
aggregates on subjection to ultra-violet light or 
X-rays, heteroauxin or carbon dioxide. Loofbourow 
et aL have now examined the effect of mechanical 
injury, in this respect, by subjecting yeast cells to 
vibration induced by the voice coil of a loud speaker. 
Increased growth potency of the filtrate was observed 
in those subjected to agitation compared with the 
controls. 

Miss R. C. Groves states that vermieulite, a mineral 
used commercially for heat- and sound-insulating 
purposes, can be exfoliated by means other than the 
usual dry heat treatment, and records an instance 
in which the effect is produced by the action of cold 
hydrogen peroxide. 
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RESEARCH ITEMS 


Excavations at Brandon, Suffolk 

The gravel pit at Brundon, near Sudbury, Suffolk, 
affording a rare opportunity of exa m ini n g a true 
interglacial bed, a research committee was appointed 
by the British Association for the purpose of its 
excavation. The actual work of conducting the 
examination was carried out under the supervision of 
the committee by J. Reid Moil* in 1935-37, by whom 
a report on the work of excavation and the archaeo¬ 
logical material has been prepared, while A. 
Tindell Hopwood has reported on the fossil mammals. 
(Proe. Prehist. Soc 5,1; 1939). The Brundon section, 
the base of which lies approximately at 100 ft. o.d., 
is composed of Upper and Lower Glacial deposits 
separated by fhiviatile beds. The geological, archaeo¬ 
logical and palaeontological evidence points to the 
probability that the basal Boulder Clay at Brundon 
was laid down by the Upper Chalky Boulder Clay 
glaciation. The age of the upper glacial deposit 
remains uncertain ; but it may be that of the Brown 
Boulder Clay of Hunstanton, Norfolk. At the base 
of the fiuviatile gravel (Stratum 3) at Brundon are 
traces of an ancient land surface, rich in mammalian 
remains and non-marine Molluscs. At this level 
occur unabraded and unpat in at ed flint implements 
and flakes of Crayfordian types. The evidence of 
the fossil bones and shells also points to the deposit 
being of the period named, post-dating the glaciation 
responsible for laying down of the Upper Chalky 
Boulder clay, a conclusion supported by the dis¬ 
covery of Baker's Hole type of implements with the 
unabraded artefacts. The former are patinated, 
abraded and striated, suggesting that they had 
experienced glacial conditions before reaching the 
Brundon ancient land surface. In the fiuviatile gravel 
implements of various ages have been found—Early 
Clactonian, Early and Late Acheulean, Baker’s Hole 
and Crayfordian. The upper glacial deposits have 
yielded a few indeterminate flakes only. There is 
good reason to believe that the climate during the 
laying down of the fiuviatile 'deposits was warmer 
than that of to-day, and that the Brandon section 
represents a true interglacial accumulation, resting 
upon and surmounted by deposits laid down during 
a period of extreme cold. 


Ancient House Types in Arizona 

Investigations by Dr. Frank H. H. Roberts, jun., 
on behalf of the Bureau of American Ethnology 
and the Laboratory of Anthropology, Santa F£, 
on archaeological sites in eastern Arizona, mainly on 
the ridge of mesas west of Whitewater Creek, near 
Allantown, in three successive seasons in 1931—33, 
have produced valuable information relating to one 
component of the prehistoric sedentary Indian 
culture pattern, of which that bearing on house-types 
is now published (Smithsonian Inst. Bur. Arner , 
Butt*, 121, 1939). The remains belong to 
aevecal stages pf the Arm e a zi cultural pattern. There 
ease treoee of Jiqdrfied Basket-maker, and large ruins 
wraseoeot tfce period; hut most of the 

ilMeiri* vim phm Pueblo remains, in 
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from Rma.ll single-roomed pit-dwellings, with brush - 
and plaster-covered truncated pyramidal super¬ 
structures. supported by four upright posts set in 
the floor of the chamber, to above-ground houses 
with several contiguous rooms, masonry walls, and 
flat roofs. Correlated with this is the shift in function 
of the semi-subterranean domicile from secular to 
ceremonial purposes. This change is accompanied 
by comparable changes in other features, particularly 
in the lesser objects of the material culture, such as 
pottery, stone, and bone implements, which, wifl he 
considered in a later report. Charred beams indicate 
by the dendrological method an occupation of the 
remains excavated extending over a period of two 
centuries, dated from a.d. 814-1014. 


Excavations at Mas d'Azil, France 

Excavations by Marthe and Saint-Just P^quart 
at Mas d’Azil, on the left bank of the Arize, although 
not yet completed, call for an interim report on four 
seasons' work (L'Anthropologie, 49, 3-4, 1939). The 
stratigraphic evidence reveals three occupations by 
Magdalenians, separated from one another by sterile 
layers of soil, varying in depth respectively from 2 
metres to 1 metre. Ihe Azilian layer <5f occupation, 
however, except for certain traces which the ex¬ 
cavators have succeeded in isolating, had virtually 
disappeared, and with it the neolithic stratum. In 
a second terrace under examination, the neolithic 
people had settled on a layer of clay which seals the 
Magdalenian, no evidence of Mesolithic occupation 
intervening. At its greatest thickness this neolithic 
layer is four metres deep, but has yielded little in the 
way of artefacts. The Azilian finds include three 
bone harpoons representing the two Azilian types. 
In the second Magdalenian horizon—the first provided 
few relics—a quantity of material in bone includes 
some sixty blade-bones, of which one half were unused 
while the other half was scored or in many instances 
engraved with recognizable figures of animals— 
reindeer, horses, etc., while in a hunting scene are 
rudimentary human figures. On the right bank in 
excavations by M. and Mme, Mandement four 
galleries have been opened up in the cave, of which 
the existence was previously unsuspected. Of these 
one was found to be rich in Magdklenian deposits, 
including some remarkable examples of Magdalenian 
art, now in the St. Germain Museum. 


Elements in Nutrition 

A survey of up-to-date knowledge of elements which 
appear to be essential when present in traces in 
human and animal foods is given by W. Godden 
(J. Be c. Chern. Irtd., 58, 791 ; 1939). Copper in small 
amounts appears to be necessary in preventing aneemia 
in animals, the food of which nevertheless contains 
adequate amounts of iron ; its role is not concerned 
with the assimilation of iron hut with the mobilizatiop 
of iron in the body and with the formation of haemo¬ 
globin. Milk is very low in copper as well as in iron, 
but copper is present in most other foods. Manganese 
plays no part in haemoglobin formation, but appears 
to be necessary for foetal development. Cobalt is in 
some eases essential to iron metabolism, and diseases 
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of farm animals in Australia and New Zealand 
ha% e shown it to be an essential element in 
the cure of bush-sickness ; traces of nickel may 
possibly supplement deficiency of cobalt. Zinc does 
not play any part in iron metabolism; it is present 
in higher percentage than copper or manganese in 
human and cow's milk and is a constituent of crystal¬ 
line insulin. Fluorine is present in bones and the 
enamel of teeth, but when present in more than 
mere traces it affects the enamel of teeth; this 
may be caused by drinking waters containing more 
tnan 1*5 parts per million of fluorine. Iodine 
deficiency has long been recognized as a probable 
cause of goitre. Selenium is a harmful element, and 
its presence in soils of the Great Plains of the United 
States, from which it finds its way into herbage and 
cereal grains, causes diseases of animals which were 
formerly regarded as due to the alkali present in 
the waters of these regions. The paper includes a 
short bibliography. 

Genetics of Man 

One of the valuable contributions of Mendel was to 
show that the dominant individuals in an generation 
consisted of homozygotes and heterozygotes in a 
definite ratio. This has now been shown for the first 
time in man by J. B. S. Haldane and 17. Philip 
(J. Qen., 38, 193-200 ; 1939). They have analysed 
the data of relatives of haemophilic patients listed 
in Birch’s monograph. From daughters of haemo- 
philics there were 15 normal and 13 hemophilics. 
Twenty-six sisters of haemophilias were definitely 
heterozygous and forty-four could have been 
homozygous or heterozygous. Mathematical analysis 
shows that these figures are entirely reasonable and 
in accordance with the expectation that 50 per cent 
of the sisters of haemophilias are heterozygous. 

Genetics of the Rex Mouse 

The rex mouse has a coat somewhat similar to that 
of the same character in the rabbit. F. A. E. Crew 
and C. Auerbach ( J. Gen., 38, 341-343 ; 1939) show 
that rex is an autosomal dominant to normal. The 
caracul coat discovered by Bunn has very similar 
characters, but the authors show that caracul and 
rex are not controlled by allelomorphic genes. The 
similarity in the phenotypical characteristics of rex 
and caracul suggests that caution is necessary in 
assuming that parallel mutation in related species 
lies at the root of phenotypical similarity. 

Sterility in Drosophila melanogaster 

Berg showed that sterility mutations were more 
frequent in the A-chromosome of D. melanogaster 
than in all the other chromosomes put together. 
S. Prabhu (J. Gen., 38, 177-191 ; 1939) has shown 
that in the X -chromosome the vast majority of 
sterility mutations occur in a small region between 
garnet and forked on the X - chromosome. This region 
had previously been identified as a locus probably 
related to sex determination by Goldschmidt and 
by Patterson and Suche. Whether the region is that 
of a sex gene is debatable, but the locus may be one 
containing several allelomorphs of sterility mutations. 

The Avian Sternum 

Largely due to the authority of Rathke and 
Parker, it is generally stated the avian sternum 
originates from rudiments derived from the ventral 


ends of the ribs. This view has not always been 
received without question, and the other point of 
view, put forward by Bruch so early as 1852, is that 
the ends of the ribs only secondarily fuse with the 
paired sternal plates. The matter has been re¬ 
investigated experimentally by Honor B. Fell (Phil. 
Trans., B, 563 ; 1939) using as material the embryos 
of the budgerigar. The sternum originates from 
paired rudiments which arise independently of the 
ribs and can be grown in vitro apart from either ribs 
or coracoids. It is suggested that the sternum should 
be regarded as related to the appendicular skeleton 
since its rudiments arise in close association with the 
wing buds. If a single rudiment is grown in vitro , 
it produces a half-keel but set at a wrong angle, and 
the presence of its fellow of the other side is necessary 
for the normal development of the keel. Even then, 
however, its growth-rate is slower than under non- 
experimental conditions and it never reaches its 
normal form. For this to occur development must 
take place with the normal relations of the surround¬ 
ing tissues undisturbed. The junction of the two 
sternal plates is not due solely to their own expansion 
but to their displacement in a median direction. 

Giant Fibres in Squids 

It is thirty years ago since L. W. Williams reported 
the presence of two giant nerve cells in the squid 
Loligo, but little attention has been paid to this 
observation since. Now, however, John Z. Young 
(Phil. Trans., B, 504 ; 1939) has examined the struc¬ 
ture of the nervous system of this animal in detail. 
It is found that the nerve fibres vary in diameter 
from 1 fx to nearly 1 mm., so that it is difficult to 
separate giant fibres from ordinary fibres. The author 
has paid particular attention to certain large fibres 
directly concerned with mechanism employed by the 
animal in shooting rapidly through the water. These 
fall into three groups, termed those of the first, second 
and third orders respectively. The fibres of the first 
order are two in number and arise from a pair of 
giant cells which may possibly represent the ventral 
portion of the porioesophageal ring of the ancestral 
mollusc. Each gives off a single axon which passes 
backwards to the palliovisceral ganglion, where it 
fuses with its fellow. Such an axonic fusion is a most 
unusual feature in animals. Fibres from this union 
make synaptic contacts with fibres of the second 
order. The fibres of the third order are syncytia 
formed by the processes of numerous neurons in the 
stellate ganglion. They receive numerous synaptic 
contacts from collaterals from the fibres of the second 
order. It is suggested that such a system is adapted 
for producing rapid movements rather than tonus. 
It is absent in the octopods, where the method of 
locomotion is entirely different. 

Entomogenous Fungi 

A recent paper by Mr. T. Petch (Trans. Brit . Mycol. 
Soc., 23, Pfc. 2 ; July 1939) makes a further contribu¬ 
tion to knowledge of the fungi which attack insects. 
The present paper is one of a series which brings the 
total number of entomogenous fungi described by 
Mr. Petch up to 160, It has the usual yield of newly 
described species, this time nine in number. One of 
these, Stemphyliopsis ovorum, is not strictly entomo¬ 
genous, but attacks the eggs of a snail in Ceylon. 
Other new kinds include Entomopkthora reticulata 
from Great Britain, but the geographical range of 
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the new records extends from Mauritius to Florida, 
and from the Gold Coast to Ceylon. One might, 
however, express a little disappointment at the pro¬ 
vision of the two names Eypocrella glabreecens and 
Aschersonia jimbriata for two stages in the life- 
history of one of the new species. The first name 
denotes the ascigerous condition, and would seem to 
be adequate. 


Santonn and Crete 

X. A- Cbitikos, of the Seismological Institute of 
the University of Athene, considers that the key to 
the downfall of the Minoan civilization in Crete and 
the “Descent of the Doriens’* about the twelfth 
century b.c. is to he found in volcanic and seismic 
phenomena (BuU. Volcand . Ser . (II), 4,39-49 ; 1938). 
Between 2000 and 1600 b.c. it is thought that 
Santorin was in violent eruption accompanied by 
earthquake phenomena and sea waves on a large 
scale and that the original crater was then formed. 
(A repetition of this for which there are eye-witness 
accounts took place in September and October 1660.) 
Nor were Santorin and other areas in the eastern 
Mediterranean any more quiet in 1220 b.c. In the 
spring a violent earthquake was felt near Fort Said 
and in the summer a shock was experienced at 
W&di-el-araba. In the spring of 1180 b.c. there were 
several shocks, including one felt at Jericho. It 
appears probable that at about this time Santorin 
again erupted and the sea flowed into the crater 
forming the large island and ring of small islands 
now visible. All this would be accompanied by the 
rain of ashes, sulphurous fumes, earthquakes and 
sea waves which would reach as far as Crete, destroy¬ 
ing property and causing the deaths and injuries of 
numerous people. Repeated occurrences of this type 
would profoundly* affect the life on the island. Critikos 
is further of the opinion that these natural phenomena 
ware all part of a prolonged and more profound 
movement which resulted in the break up of the 
*Eg&de\ forming the Cyclades, and which had 
repercussions on the whole of the eastern Medi¬ 
terranean. 


Periodic Comet Tuttle 

Jepfebs and Moore observed this comet on August 
12<L llh. 20*2m» U.T. Its position was RA. 
5b. 5S-8ra., Dec. -f 57° 22'; magnitude 18. In the 
Handbook of the British Astronomical Association , 
199$, p, 32, there is an ephemeris computed by 
Dr. A. C. D. Cromraelm - the true tim^ of perihelion 
ia l'l day later than that assumed by Dr. Crammeliru 
The positions in RJL and Declination can be 
frwnd by mcd^plying the correction coefficients by 
1*1 and applying the results to the ephemeris. 


Comet Kamensky 

On July 24<L 22h. 00m. U.T., Kamensky observed 
a ooroei Its position was RA, 20h. 65*0m., Dec. 
— 9* W. The object was described as diffuse, with 
i-UjiAral condensation^ its magnitude being 7« An 
ortjfr feats not been oomputed. 
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weighting to be found for a series of observations. 
When a comparison is made between experimental 
results for the distribution of errors and a Gaussian 
curve of the same probable error, it is frequently 
found that the large errors are much more numerous 
than the normal law indicates. This subject was 
treated fully by Simon Newcomb more than half a 
century ago, and quite recently Jeffreys has shown 
that the normal law is also defective from the 
theoretical point of view. Another defect of the normal 
law is that it affords no satisfactory criterion for 
retaining or rejecting apparently bad observations 
unless the observer has noted that the observation 
is not expected to be as good as the others. In the 
present paper the authors assume that they are 
dealing with a set of observations which are all of 
equal weight, so far as the observer knows. The prob¬ 
lem is of a twofold nature : (1) the actual error law 
which best fits the residuals must first be found ; (2) 
the system of weighting which corresponds to this law 
must then be obtained. Newcomb and Jeffreys have 
both solved the problem by different methods, and 
the paper shows that both of these lead to the same 
result in actual practice. A description of their 
method of weighting is followed by the results 
obtained. The residuals chosen for analysis are those 
found from the measurements of the variation of 
latitude made at Greenwich with the Cookson floating 
zenith telescope from 1927 to 1930. The method of 
weighting described has also been applied to the 
results of the measurement of parallax. While the 
improvement in the results of the latitude observa¬ 
tions is small it is nevertheless appreciable, and no 
doubt the method will be applied in other lines of 
investigation. 


A New Member of the Ursa Major Cluster 

W. M. Smart {Mon. Not. Boy . Astro . Soc. f 99, 8 ; 
June 1939) shows that the star Gr. 1970 (G.C. 17919), 
apparent ma gn itude 0*74, spectral type Q 0, is a 
m e mb er of the Ursa Major cluster. Dertzsprung 
suggested about seven years ago that the star was 
probably connected with the cluster, and Smart’s 
calculations substantiate the view. The co-ordinates 
of the star for 1960-0 are R.A. 13h. 11m. 34s., Dec. 
4- 66° 68% and the proper motion components are 

0-01356., — 0*035*. The total proper motion is 

0*116* in position angle 107*6°, the probable error 
of the latter being ± 1*6°, which is derived from the 
probable errors of the proper motion components. 
From his values of the co-ordinates of the convergent 
point Smart finds that the angular distance of the 
star from the convergent point is 132*3°. The cal¬ 
culated position angle is 99*9°, the difference of 7*7° 
between observed and calculated being only slightly 
greater than the largest difference found for stars 
belonging to the Ursa Major cluster. On the sup¬ 
position that the star belongs to the cluster the 
calculated parallax is 0*039*, and the observed value, 
given in Schlesinger’s “Catalogue of Parallaxes”, is 
0*045* i 0-009*. The calculated absolute magnitude 
is 4-70, which is the normal value for a G 0 dwarf, 
and the calculated radial velocity is — 12*8 
km./sec., as compared with - 7*9 ± 0*9 km./sec. 
according to Moore’s Catalogue and — 11*1 km./sec. 
dfiftermined by J. S. Plaskett at Victoria. The 
close agreement in all cases shows without doubt 
that Gr. 1970 zs a member of the Ursa Major 
cluster. J 
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INTERNATIONAL CO-ORDINATION OF 
DOCUMENTATION 


T HE growing realization on every hand of the 
importance of documentation to undertakings 
of every kind continues to be reflected in the attend¬ 
ance, papers and discussions at the International 
Conferences of the International 'Federation for 
Documentation. Founded as the result of an Inter¬ 
national Conference on Bibliography at Brussels in 
1895, the Federation has become the recognized 
international organization for the discussion and 
co-ordination of methods and means for making 
available on demand the recorded facts relating to 
any and every subject of special study. 

Although the Conference held at Zurich during 
August 10-14 last was one of the smaller so-called 
conferences of experts, which are held in alternate 
years between the full conferences of the Federation, 
some hundred and seventy members attended from 
seventeen different countries and thirty-nine papers 
were communicated, larger numbers than at many 
full conferences of the Federation in its earlier years. 
In expressing the welcome of the Swiss Government, 
Vice-Chancellor Dr. Leimgruber referred to the 
special importance of administrative documentation 
as a means of rationalization. Dr. Alingh Prius, 
president of the International Federation for Docu¬ 
mentation, in reply appreciated the suitability of 
Switzerland, with its four languages, as an example 
of collaboration, and Zurich, as an industrial town, 
as meeting places for the Conference. 

Four subjects were selected for special study at 
this Conference, and administrative documentation 
was one of them. In a paper entitled “La documenta¬ 
tion administrative en Belgique”, M. Daniel Wamotte 
gave a detailed account of the state of official docu¬ 
mentation services in Belgium. He was followed by 
M. A. B. Boutillier du Retail of Paris, who referred 
specially to the French decree of 1938 creating a 
national centre of documentation at the Biblioth&que 
nationale for co-ordinating the whole of French 
administrative documentation. In his paper, “Notice 
sur P unifi cation des methods de classement dans 
les administrations publiques Beiges,” M. 0. Molle 
of Brussels stressed the importance of the general 
adoption of a standard system of classification. 

A typical paper was that by MM. E. Mathys, 
E. Rickli, C. Frachebourg and R. Calame of Berne, 
entitled “La documentation dans les Administrations 
Suisses des Chemins de Fer Federaux, des Postes, 
Telegraphes, Telephones et des Douanes,” which 
gave a striking account of the advantages of 
co-ordinating the work of a number of administrative 
libraries. Documentation proceeds from the need 
of an organization to put in order the processes of 
collecting, abstracting, preserving and supplying 
books, articles, data, reports, public documents and 
archives. It has taken a long time to realize that, 
when such documents are properly collected, 
abstracted and made available, they are capable of 
affording invaluable assistance in administration. 
The existence of the gap between the making of a 
record in any sphere of work and the placing of 
that record in the hands of the individual who may 
need it, is proved by the number of individuals who 


set themselves to make notes of information that 
may be useful to themselves. There is as great a 
step between this and the creation of a special 
organization for the purpose, as there was for our 
ancestors, when they decided to give up baking their 
own bread and to let the baker do it for all. For 
good or for evil, the need has brought the means, and 
documentalists, like the bakers, have come. 

The medium for distributing the records of progress 
is the periodical press, but it speaks in so irregular 
and incoherent a manner that it is impossible, without 
documentation, to obtain a clear and concise view 
of any particular branch of knowledge. Documenta¬ 
tion is the remedy for the disorder that reigns in 
the production of documents. It enables a small 
country like Switzerland to avail itself of advances 
in knowledge and experimental results from all 
parts of the world. 

In Switzerland, besides the National Library, there 
are some forty-nine libraries belonging to the Federal 
administration. The highly favourable results of 
co-ordinating the work of four of the larger of these 
libraries, namely, these of the Swiss Railways 
Department, the Post Office, the Telegraphs and 
Telephones Department and the Customs Depart¬ 
ment, has led to the serious consideration of a scheme 
for the co-ordination of all the administrative libraries 
in the country. For these four libraries, the acquisi¬ 
tion, care and manipulation of books and periodicals 
is centralized in one library. Thus all the material of 
documentation, within the scope of the administra¬ 
tions concerned^ is collected and dealt with in one 
place according to the beat principals of librarianship 
and documentation. Each official knows where to 
go without delay for his material and information. 
Purchases are made systematically, without duplica¬ 
tion. There is economy of ’cost, staff, furniture, 
apparatus and material. A community of work 
between the libraries is recognized, about which 
there is constant consultation, mutual advice and 
help. Each library retains its own special character 
and borrows books freely, as required, from the 
associated libraries. Periodicals pass from one library 
to another, or to local branches, sometimes at the 
rate of thirty an hour. 

Since officials usually require documents relating 
to a particular topic rather than by a given author, 
a subject catalogue is needed, which must be very 
minutely subdivided. The Universal Decimal 
Classification has been adopted by all four libraries 
as being the most appropriate, thus becoming the 
basis of mutual co-operation. There are also author 
and various special catalogues. 

In recent years the Swiss Government has realized 
the inefficiency and costliness of making a docu¬ 
mentation of each subject as it arises, and a central 
documentation service has been organized for these 
Departments. Periodicals necessarily form the basis 
of this service. As these come in, data and other 
useful information are abstracted from them and 
entered on cards, which also are classified by the 
Decimal Classification. The cards are retained by 
the individual libraries, the Post Office having 
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10,000, the Telegraphs and Telephones centre 80,000 
and the Railway Department 200,000. Mutual 
interchange is facilitated by the utilization of standard 
methods. The good results obtained could not have 
been achieved otherwise than by such a rationalization 
and are such that the same principles are likely 
to be extended to all the Swiss administrative 
libraries. . „ _ _ 

The Section devoted to the Division of Work 
between Libraries and DoeumentaJists attracted 
some very interesting papers. Mr. A. B. Berthold 
gave a survey of work on Union Catalogues in the 
United States in a paper entitled “Union Catalogues 
and Documentation 5 '. There are now forty-six such 
catalogues in various stages of completion in the 
United States. One is national in scope, with approxi¬ 
mately 10,000,000 cards ; 22 catalogues relate to 
library holdings in various regions ; and 23 are 
devoted to works in large subject groups. The 
Federal Government’s policy of providing free labour 
has been the chief factor in their growth, and micro- 
photography has become the unchallenged basis for 
all such work. Besides indicating the location of 
books, union catalogues are useful in tending to 
standardize cataloguing procedure. But, as all such 
catalogues are arranged under authors, they are 
unable to provide any answers to inquiries for books 
on particular topics. 

An able paper, “Aufg&ben der Bibliotheken in 
Rahmen der Dokumentation”, was contributed by 
Herr C. Walther of Aix-la-Chapello. The library 
problem is to collect systematically the literature 
within its scope as completely as possible and to 
make it as fully available as possible to its users. 
For purposes of documentation, a complete collection 
of the world’s output of useful literature, especially 
periodicals, is most important. The best aid to users 
that a library can. provide is a complete catalogue of 
its holdings, with exact information of every part 
received. A detailed subject catalogue is also neces¬ 
sary. For the utilization of the material in the 
library, bibliographies and abstracting journals must 
be added. Since many librarians are bom biblio¬ 
graphers, libraries can also serve their users by 
preparing bibliographies on special subjects within 
their scope. 

In a paper entitled “Bibliotheken und Dokumenta- 
tion’\ M. S. Dahl of Copenhagen stressed the need 
of the investigator for efficient documentation, and 
showed the difficulty of drawing a sharp line between 
the work of the librarian and the documentalist. In 


a similar strain, M. Henri Lema'tre of Paris referred 
in his paper on 4 Li- documentation et les biblio- 
th6ques’\ to the address to the International Com¬ 
mittee of Libraries at Brussels last year by M. Marcel 
Godet, president of the International Federation of 
Associations of Librarians, who had pointed out the 
close relationship between the work of librarians and 
documentalists. Librarians are concerned more with 
intellectual culture, while documentalists are in¬ 
terested more particularly in utilitarian considera¬ 
tions. Theoretically, documentation includes all, 
and librarianship is only a part; actually, docu¬ 
mentation is a young movement, while librarianship 
is already full grown and can contribute much to 
the assistance of documentation. 

Mr. Lancaster Jones, London, discussed the part 
libraries can play in the task of technical docu¬ 
mentation, showing how an elaborate organization 
is needed to discover even the existence of a consider¬ 
able portion of the world’s technical literature. By 
making its collections as complete as possible within 
its scope and issuing periodical catalogues, classified 
by subject, of its accessions, a library can perform an 
invaluable service to documentation. To this can 
be added a contribution towards a co-operative 
scheme for the complete subject-indexing of articles 
in the periodical literature. 

The discussion in this Section led to the conclusion 
that, while the work of librarians is more passive 
and that of documentalists more active, no sharp line 
can be drawn between them, and the solution can 
be found only through the most complete collabora¬ 
tion. 

Space does not permit mention of the papers of 
equal value that were contributed to the other two 
sections of the Conference, dealing, respectively, with 
Documentation in Industry and Photographic Repro¬ 
duction Methods for Documentation Purposes. The 
whole are published in a volume and supplement 
entitled “Rapports: Fi deration international de 
Documentation, XVi&me Conference, Zurich” (10 
Swiss francs) and obtainable from the International 
Federation at 'Willem Witzenplein 6, The Hague, 
Netherlands. These should certainly be studied by 
all librarians and documentalists as well as by all 
those who are interested in the accessibility of 
information. 

Finally, it must be mentioned that not the leasu 
factors in the success of the Conference were the 
delightful hospitality and kindness shown by its 
organizers. 


RHYTHMIC PROCESSES IN BIOLOGY 


T HE seoond conference of the Intemationalen 
GeseBsohaft fur Biologische Rhythmusforsohung 
waa held m the “Stads--en Academische Ziekerihuis” 


tot Ufcrecht (Holland) on Augufefc 26-20. In spite of 
the mtemaiicnal situation the meeting wae very 
stweeeefuL and papers were read by members from 
Hafla gpdt Germany* Sweden* Russia and Britain- The 
was need for the most part, but 
were afeo made in English and 



by Dr. B* Porsgren, of 
the Society. On the first 
y&k wgpj of sofcjecfte. 


Prof. F. Linke (Frankfort) dealt with the different 
rhythmic processes measured by the meteorologist 
and which may be important to the biologist. Prof. 
R. Stoppel (Hamburg) described her work on leaf- 
movements in plants in relation to time and other 
factors. F, H. Stieltjes (The Hague) discussed some 
interesting examples of rhythmic activity. Prof, van 
der Pol (Eindhoven) considered the mathematical 
aspects of certain phenomena, and showed by means 
of a most i ngeni ous electrical model how it is possible 
to produce artificially the electrical changes associated 
with normal and abnormal heart beat. K. Mellahby 
(Sheffield) described the periodic activity of two 
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insects, the bed-bug and the cockroach, under 
natural conditions. P. Schoorl (Bennekom) spoke 
on the curious way in which the rate of increase in 
weight of pigs fluctuates in an apparently rhy thmi c 
manner. 

The second day of the conference was devoted 
mainly to papers dealing with the importance of 
rhythmic processes in medical physiology and 
medical practice. Communications were made by 
Hj. Holmgren (Stockholm), A. Jores (Hamburg), F. 
Gerritzen (Lunteren), J. Mollerstrom (Stockholm), 
Prof. R. Hopman (Cologne), W. Menzel (Tubingen), 
M. Arborelius (Halmstad), and E. von Philipsbom 
(Oberstdorf). Lively discussion followed every paper. 

It has been arranged that the papers given at the 
conference will be published in a special supplement 
to the Acta Medico Scandinavica. The future of the 
Society was discussed at some length. Most of its 
members are mammalian physiologists or practising 


physicians, and some zoologists and others were in 
doubt as to whether their work was of real interest 
to these medical workers. It was almost unanimously 
decided that all investigators whose problems dealt 
with questions of rhythmic activity would be likely 
to learn a great deal from discussion of each other’s 
work, and it was decided to make an attempt to 
increase the membership of the Society. It is par¬ 
ticularly hoped that more British workers will join ; 
farther particulars may be obtained from the secre¬ 
tary, Dr. Hj. Holmgren, Karolinska Institutet, 
Stockholm. 

The local arrangements for the conference were 
made with great efficiency by Dr. F. Gerritzen of 
Lunteren, and excursions, dinners, etc., were all 
greatly enjoyed. Members of all nationalities, in¬ 
cluding those which are now unhappily at war, were 
able to discuss their work in a particularly friendly 
atmosphere. Kenneth Meleanby. 


PROBLEMS OF GROWTH AND DIFFERENTIATION 


A T North Truro, a small, village near the extreme 
end of Cape Cod in Massachusetts, a remark¬ 
ably successful conference on problems of growth 
and differentiation was held during August 7—11. 
Sponsored by the editorial board of Growth, members 
of which also carried out the excellent local arrange¬ 
ments, it brought together about seventy workers 
from the fields of genetics, embryology, biochemistry, 
morphology, and botany. Many were accommodated 
in the wooden cabins of Whitman House, at the edge 
of a pinewood, not far from excellent sea-beaches, 
and the delegation from England, at any rate, 
appreciated to the full the hot weather and the 
sunshine. The meetings took place in the village 
school, a building in the attractive wooden New 
England style, admirably adapted for the purpose. 
Some informal discussions also took place in the 
Marine Biological Laboratory of the Lankenau 
Hospital, about half a mile away. 

Each morning and afternoon began with a lecture 
lasting about an hour, and followed by unhurried 
discussion and comment. The opening session was 
devoted to a lively discussion of the proper definitions 
of growth, differentiation and determination, follow¬ 
ing a paper * on growth and ceU-divisidn by Dr. 
Warren Lewis (Bar Harbor), who illustrated his 
points by a number of films. In the afternoon Dr. 
P. W. Gregory (Berkeley) gave an account of the 
body of work which has shown a relationship between 
hereditary size in mammals and glutathione content 
of the tissues, though the connexion does not seem 
to be so dear in the case of birds. As regards its 
meaning, an action of sulphydxyl groups on synthetic¬ 
ally acting proteases seems the most probable 
hypothesis. The general connexion of ~SH and 
growth or cell-division also came in for discussion. 
The second day was given over to the relations 
between genetics and embryology. In the morning 
Prof, Curt Stem (Rochester) contributed a masterly 
description of the present position, dealing with the 
time of action of genes, dependent and self-differen¬ 
tiation, nuclear induction, etc. He pointed out that 
dependent differentiation may not always be due to 


the diffusion of substances ; but that in some cases 
the migration of cells themselves may be involved. 
Particular interest was aroused by his summary of 
recent work showing that, in plants also, transplanta¬ 
tion experiments reveal nuclear inductors. In the 
afternoon, Dr. C. H. Waddington (Cambridge, 
England) took up the story in relation to Drosophila 
development. After making a distinction between 
form and matter which later gave rise to some 
argument, he developed the interesting fact that 
when in a mutant organism, an organ develops in 
the ‘wrong’ place, genes which normally act upon 
such organs can act just as well though the relation 
of part to whole is abnormal; or in a "monstrous* 
part, such as a structure which is proximally a leg 
and distally an antenna, leg-genes and antenna-genes 
still exert their characteristic effects. The meeting 
closed with an animated discussion of the problem 
whether the ‘deployment of competences’ of the 
English school is really the same as the ‘segregation 
of potencies’ of the Americans or not. 

On the third day, biochemical problems were 
taken up. Dr. J. Needham (Cambridge, England) 
described the progress which has been made during 
the last ten years in our knowledge of the chemical 
aspects of organizer phenomena. For reasons of 
time, the discussion was almost entirely confined to 
the Amphibia. The basic difficulty in these investi¬ 
gations, he said, which had not been at all anticipated 
at their beginning, is that the competent ventral 
ectoderm, on which alone the power of a substance 
to evoke neural differentiation can be tested, itself 
contains the natural evocator in masked or inacti¬ 
vated form, as can readily be shown by denaturing 
its proteins in any way and implanting it into another 
embryo. That adult tissues probably all contain the 
primary evocator can he shown by the fact that in 
many cases denaturation of their proteins is not 
necessary. Recent work on the metabolism of the 
different regions of the gastrula, which should throw 
light on the liberation of the primary evocator, was 
also considered in detail. In the afternoon, the 
chemical aspects of later growth were described by 



562 


NATURE 


Dr. Otto Glaser (Amherst) who introduced the 
■conference to a new method of formulating the 
growth of organisms and their chemical con¬ 
stituents. 

The last full day opened with a highly stimulating 
paper from Dr. Schotts (Amherst) on. regeneration. 
After briefly reviewing the old question of the origin 
of the material of the regeneration blastema in 
invertebrates and vertebrates, he went on to deal 
with the vexed but important problem of the ‘fcoti- 
poteney’ of the regeneration blastema in Amphibia. 
Admitting that limb-competence in the tail-blastema 
or vice versa has not as yet been definitely proved, 
he went on to describe his remarkable experiments 
which indicate that lens-competence, though long 
absent from the body epidermis, reappears in the 
material of the tail blastema. It seems also to 
reappear in regenerating epidermis over the eye. 
Notochord implanted in tail blastema has also in¬ 
duced pronephric and neural tissue. Should these 
findings be further confirmed and generally received, 
a new word will be needed to describe the return of 
■competence after its ontogenetic disappearance. 
From the floor of the house the word ‘recuperation 5 
was suggested, and this seemed to find some favour. 
In any event, as Ross Harrison has pointed out, 
there are undeniable instances of reversals of deter¬ 
mination, as in tunicates, so the return of competence 
in vertebrates would not be quite unexpected. The 
afternoon session on this day was devoted to the 
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studies of Dr. Sinnott (New York) on gene-controlled 
shape in cucurbitaceous fruits ; this led to a vigorous 
discussion of field-concepts, which had been brewing 
during former sessions. 

On the last morning Dr. Woodger (London) 
explained the advantages which would accrue to 
biologists in framing their theories if use was made 
of logistic technique, of which he gave some examples. 
He also directed attention to certain points of 
interest for biological theory which had arisen during 
the meetings. 

On the whole, the meetings were remarkable 
for the degree of unanimity of thought on funda¬ 
mental problems which prevailed, as perhaps must 
be the case when there is enough time to explain 
individual points of view in a spirit of moderation 
and candid sincerity. Apart from those who con¬ 
tributed lectures, the discussions were greatly 
enlivened by the presence of such workers as Dr. 
Berrfll (Montreal), Dr. Hoadley (Harvard), Dr. 
Thimann (Harvard), Dr. Paul Weiss (Chicago), Dr. 
Frank Daniel (Berkeley), Dr. Barth (New York), Dr. 
Reimann and Dr. Hammett (Philadelphia) who 
showed a film illustrating differentiation and dedif¬ 
ferentiation in Obelia, Dr. L. C. Dunn (New York), 
Dr. Samuel Brody (Missouri), Dr. Hamburger (St. 
Louis) and Dr. Frank (New York). At the end of 
the conference suitable steps were taken to form an 
organization able to call together similar conferences 
on growth and differentiation in future years. 


TABOO* 


T HE use of the word ‘taboo 5 in anthropology for 
customs all over the world, which resemble in 
essentials the reference adopted from Polynesia, 
seems undesirable and inconvenient. For such 
customs the terms ‘ritual avoidance 5 or ‘ritual pro¬ 
hibition 5 axe proposed, defining them by reference 
to two fundamental concepts, ‘ritual status 5 and 
‘ritual value 5 . A ritual prohibition is a rule of 
behaviour which, is associated with a belief that an 
infraction will result in an undesirable change in the 
ritual status of the person who fails to keep the rule; 
that is, it involves the likelihood of some minor or 
major misfortune which will befall the person con¬ 
cerned. 


Anything which is the object of a ritual avoidance 
car taboo may be said to have ritual value. The ritual 
value is exhibited in the behaviour adopted towards 
the object or occasion in question—not only in the 
negative ritual, but also in the positive ritual. A 
large class of positive rites, those of consecration or 
saw&atkxn, have for their purpose to endow objects 
with ritual value. 

The word, 'value* as thus used always refers to a 
relation between a subject and an object- It may 
refer to the act of behaviour towards an object. A 
social system can be conceived and studied as a 


; of vajueeu A society cannot exist except on 
of a certain measure of similarity in the 
Lacs. In terms of values the first 
1 of the erieten m of a society is 
^■•oeiabers sheuid agree in some 



measure on the values that they recognize. To avoid 
misunderstanding it is necessary to add that a social 
system also requires that persons should be objects 
of interest to others. 

The study of ritual may be approached by the 
consideration of the purpose or reasons for the rite, 
or by a consideration of its meaning. A third method 
is by consideration of the effects—the direct effect 
on the person concerned, which may be termed the 
psychological effect, and the secondary effect on the 
social structure, the network of social relations bind¬ 
ing individuals together in an ordered life—the social 
effect. By consideration of these we may succeed in 
defining the psychological function, and in discovering 
the social function of a rite. 

The rites are readily perceived to be symbolic. The 
immediate psychological effect can to some extent be 
observed by watching and talking to the performers. 
The ostensible purpose is present in their minds, but 
so also is that complex set of cosmological beliefs by 
reference to which the rite has a meaning. In the 
perfor m ance of the rite the native has made a con¬ 
tribution to the maintenance of the order of the 
universe, of which man and Nature are the inter¬ 
dependent parts. 

A ssu ming that the act is symbolic, what method, 
other than that of guessing, is there of arriving at 
its mea ning ? We may start with a general working 
hypothesis that when in a single society the same 
symbol is used in different contexts, or on different 
kinds of occasions, there is a common e lemen t 
or meaning, and that by comparing the various uses 
of the symbol we may be able to discover what the 
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common element is. Thus taking certain customs of 
avoidance in the Andaman Islands, it would appear 
that the common element is that the individual 
affected is in an abnormal ritual status and is likely 
to suffer some misfortune unless certain prescribed 
ritual precautions are observed, such as the avoidance 
of certain foods, while friends or others avoid the 
use of the individual’s personal name. By means of 
these taboos the occasion acquires a certain social 
value. But while these rites give men confidence, 
comfort, and a sense of security, they might equally 
cause fear, that is, from black magic or spirits. It is 
largely by the sharing of hopes and fears that human 
beings are linked together in temporary or permanent 
associations. 

The symbolic rites of the Andamanese are the 
obligatory recognition of a standardized symbolic 


form of the significance and importance of the event 
to individuals and the community at large. They 
serve to fix the social value of occasions of this kind. 
So with the food taboos, they attach a definite social 
value to food, and it is in the activities connected 
with the getting and consuming of food, with their 
daily instances of collaboration and mutual aid, that 
there continually occur those inter-relations of 
interests which bind the individual men, women, 
and children into a society. This may be generalized 
under the formulation that the primary basis of all 
ritual, and therefore of all religion and magic, is 
the attribution of ritual value to objects and occasions 
which are either themselves objects of important 
common interests linking together the persons of a 
community or are symbolically representative of 
such objects. 


ECONOMIC BOTANY IN THE TROPICS 


IB FRANK! STOCKDALE, in his interesting 
address, on “The Application of Economic 
Botany in the Tropics”, which had been prepared 
for the Dundee meeting of the British Association 
but was not delivered owing to the cancellation of the 
meeting, points out that many of the economic crop 
plants now commonly grown in the tropics were 
distributed when new lands were discovered in 
Elizabethan times. Tobacco, for example, from 
tropical America; sugar cane and the banana from 
the Old World; cacao from Central and South 
America, and rubber from Brazil. Coffee is indigenous 
in tropical Africa, and China and Cochin China 
appear to be the original home of the citrus 
group. 

Following early haphazard distribution came the 
introduction of Cinchona to India by Markham and 
Ledger and of rubber to Ceylon by Wickham, both 
through the auspices of the Royal Botanic Gardens, 
Kew. 

The introduction of coffee to Ceylon and the out¬ 
break of coffee-leaf disease there resulted in arousing 
scientific interest in tropical crops. Had Marshall- 
Ward, who went out to investigate the disease, had 
available the important research work on the rooting 
systems and the effect of light on the stomatal 
mechanism in Coffea arabica , which Nutman has 
recently done at Amani, it is possible the Ceylon 
coffee industry might have been saved. 

The West Indian sugar cane industry was similarly 
faced with disaster through disease, but, thanks to 
the work of Harrison and Bovell in raising seedlings 
from different varieties of Saccharum officinarum, 
new types—‘noble canes’—were introduced and 
disease-resistant strains raised. This work, continued 
by Barber at Coimbatore, India, has been carried on 
successfully there under Venkataraman and by the 
Dutch workers in the Netherlands East Indies. S. 
spontaneum has been used in crossing, as well as other 
allied species, and valuable canes have resulted, 
notably the well-known P,O.J. 2878 which came 
from a third ‘mobilization’ of S. spontaneum . Types 
of cane suitable for different types of soil have also 
resulted from these cross-breeding researches. 

Sir Frank then deals with the cotton crop and the 
valuable work which has been done in Egypt, the 
Sudan, India and the United States, etc., which have 


resulted in marked improvements in yield, lint 
length and fineness, and strength of lint, while disease 
resistance has also received much attention with 
valuable results. 

Both Cinchona and rubber have been subjected 
to careful scientific investigation which has led to 
the recognition of high- and poor-yielding strains, 
and the selection of high-yielding ‘mother-trees’ for 
budding. Hybridizing work on rubber is now being 
carried out and a search is being made also for strains 
resistant to the Oidium mildew which is causing 
serious damage to rubber in the East. 

The work now in progress in Trinidad with cacao 
is fully dealt with and the important discovery of 
incompatibility in cacao is referred to. Unfortunately 
it has now been found that some of the best yielding 
strains are self-incompatible, which upsets some of 
the earlier work, though the discovery has enabled 
the work to be prosecuted on fresh lines. 

Sir Frank finally deals with the work that is in 
progress in the improvement of rice and other crop 
plants and with the work at Amani on raising strains 
of Cassava immune to mosaic disease. 

He concludes with the following very apposite 
remarks: 

“The breeding of resistant forms is the most 
effective method by which to overcome the diffi¬ 
culties facing producers, and co-operative work by 
plant breeders and pathologists is required if a satis¬ 
factory solution of the present-day problems is to 
be found. 

“Improved types of crop plants, however, demand 
higher standards of agriculture and whilst it is to 
be expected that improvements may be achieved 
from further collections of wild forms for special 
breeding work and from the interchange of strains 
which have already been evolved, sound develop¬ 
ments are likely only to be secured by a general 
advance in methods of husbandry designed to ensure 
soil conservation and the maintenance of its fertility, 
and by the adoption of those agricultural systems 
which are suited to the particular environment. In 
this field much work still remains to be done and 
additional teams of research workers with specialized 
training are required in the approach to the problems 
which are presented to those who are responsible for 
the welfare of the Colonial Empire*” 
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SCIENCE NEWS A CENTURY AGO 

Steam Navigation to the West Indies 

A fur th step in the promotion of tran a-Atlantic 
steam navigation was taken on September 26, 1839, 
when the Government granted a charter to the Royal 
Vail Steam Packet Company which was formed to 
connect Great Britain and the West Indies by steam. 
By a contract made in 1840 with the A dmir alty, 
the Company agreed for the sum of £240,000 per 
annum “to provide, maintain, and keep seaworthy, 
and in complete repair and readiness, for the purpose 
of conveying all Her Majesty’s mails, a sufficient 
number {not less than fourteen) of good, substantial 
and efficient steam-vessels, of such construction and 
strength as to be fit and able to carry guns of the 
largest calibre now used on board of Her Majesty’s 
steam-vessels of war, each of such vessels to be 
always supplied with first-rate appropriate steam 
engines of not less than 400 collective horse-power; 
and also a sufficient number (not less than four) of 
good, substantial and efficient sailing-vessels, of at 
least 100 tons burden each”. 

Climate of Russian Possessions in America 

In a long notice of Von Baer’s report on the climate 
of the Russian possessions in America, the Athenaeum 
of September 28,1839, said : “There is no philosopher 
of the present day to whom Physical Geography (a 
branch of knowledge fast rising into vigour) is more 
indebted than M. Baer. ... In 1830 the Baron 
P. von Wrangel, well known for his scientific explora¬ 
tion of the northern coast of Siberia, was appointed 
governor of the Russian possessions in America. In 
the course of last year Baron von Wrangel placed 
at the disposal of the Imperial Academy of Sciences 
at St. Petersburg, all the papers relating to the north¬ 
west coast of America . . . and from these papers 
the learned academician M. Baer immediately 
selected the Meteorological Journal for the subject 
of his comments.” The observations were made at 
New Archangel on the southern Sitka Island {named 
in some maps Baranov Island) and von Baer made 
a comparison of the mean temperatures of that place 
with others in the same latitudes. “As the comparison 
exhibits in the broadest light that apparently 
anomalous contrast of climate in which it is the business 
of the physical geographer to trace the operation of 
constant laws, we shall here state the problem in 
the form of an abridged table ; 


Mean Temperatures 
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57° 

Labrador 
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Fried ric h Mohs {1775—1839) 

0M September 29, 1839, Friedrich Mohs, tin 
Gessnan mhxendogis fc, died a* Agardo, near Belluno 
the sga of sixty-six. Born at Gerorode ir 
fOm Mountains on January 29, 1773, he wcu 

afriSallp and at the Mining Academy ai 
fbtoded in 1765 and a 
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Austria to study further and in 1815 became professor 
of mineralogy at Gratz. In 1817 on the death of 
Werner he returned to Freiburg as professor of 
mineralogy, holding the post for nine years, after which 
he was transferred to the Imperial Academy, Vienna. 
Mohs was one of the originators of the crystallo¬ 
graphic systems. His “Treatise on Mineralogy, or 
the Natural History of the Mineral Kingdom” was 
translated into English by William Haidinger and 
published in Edinburgh in 1825. 


APPOINTMENTS VACANT 

Applications are invited for the following appointments, on or 
before the dates mentioned: 

Meteorological Officer Capets (Male) in the Department of 
Industry and Commerce—The Secretary, Civil Service Commission, 
45 Upper O’Connell Street, Dublin (September 28), 

Assistant Aircraft Inspector, Grade T, in the Civil Aviation 
Directorate of the Government of India— The High Commissioner for 
India, General Department, India House, Aldwych, W.0.2 (quoting 
Appointments 6 /IB) (October 14). 

Headmaster of Harrow School —The Chairman of the Governors 
of Harrow School, c/o G. F. Finch, Clerk to the Governors, 70 Pall 
Mall, 8.W.1 (October 16). 

Director of Studies for the Anglo-Yugoslav Institute, Belgrade— 
The British Council, 3 Hanover Street, W.l (quoting * Yugoslavia’). 


REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly Boob* Supplement) 

Great Britain and Ireland 

Battersea Polytechnic. Evening and Afternoon Courses and Classes. 
Calendar for the Session 1939-1940. Pp. 40. Department of Hygiene and 
Public Health, Calendar for the Session 1939-1940. Pp. 21. 3d. 

Domestic Science Department and Training College, Calendar for the 
Session 1930-1940. Pp. 36. Sd. Technical College for Day Students, 
Calendar for the Session 1939-1940. Pp. 50. 3d. (London : Battersea 
Polytechnic.) ■ [318 

Tuberculosis In Cyprus (Final Report). By Dr. N. D. Baulswell, 
(Reprinted from Tubercle, December 1938, January 1939, Vol. 20.) Pp. 
46. (London: John Bale Medical Publications, Ltd.) [19 

Iron and Steel Institute. Special Report No. 27: Ninth Report 
on the Heterogeneity of Steel Ingots. Pp. lx+84+18 plates* (London : 
Iron and Steel Institute.) [19 


Other Countries 

Annual Report of the Auckland Institute and Museum for 1938-39. 
Pp. 42. (Auckland: Auckland Institute and Museum.) [308 

Sudan Government: Agricultural Research Institute. Report of 
the Government Analyst for the Year 1938. (Chemical Section, 
18. (Khartoum: Agricultural Research 
Institute.) [308 

Tanganyika Territory: Department of Agriculture, Entomological 
Leaflet No. 17 : Entomologist’s Report, 19387 Pp. 6 . (Dares Salaam: 
Government Printer.) 6 d. [308 

. Tanganyika Territory: Department of Lands and Mines, Geological 

^ --"- - - of Degree 

. Eaaes, 
Id. [308 

Colony and Protectorate of Kenya, Forest Department Annua l 
Report, 1938. Pp. ii+36. (Nairobi; Government Printer: London : 
Crown Agents for the Colonies.) 1*. [308 

U.S. Apartment of Agriculture. Technical Bulletin No. 678; A 
Chemical Study of some Skills derived from Limestone. By Lyle T. 
Alexander, Horace G. Byers and Glen Bdginton* Pp. 28. (Washington, 
D.O,: Government Printing Office.) 5 cents. [81$ 

Smithsonian Institution; Bureau of American Ethnology. Bulletin 
10!: War Ceremony and Peace Ceremony of the Osage Indians. 
By Francis La Flesche. Pp. vii+280+13 plates. (Washington, D.C.: 
Government Printing Office.) 35 cents. [818 

Prospectus of the Imperial College of Tropical Agriculture. Pp. 

^ T3rtn ^ <lad and I^don: Imperial College of Tropical 


grafby- _ Gaalogioal Surveyllamolr 213: Geology ancf Mineral ic- 
potite of Brito River Mining Camp, British Columbia. By 0. B. 
Qahmes. (No. 2443.) Pd. Q+140+6 jplates. 60 oenta. National Museum 
Of Canada* Bulletin 98 (Anthropological Series No. 24): Assumption 
^L^B^^riicB Barbeaa. Pp. 5+61(18 plates), 25 cents. (Ottawa^ 
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SCIENCE AND SOCIAL PIONEERING 


T HE first British and American Association 
Lecture was to have been delivered at 
Dundee on September 5 by Dr. Isaiah Bowman, 
who had chosen the title “Science and Social 
Pioneering” for his lecture. Circumstances pre¬ 
vented its delivery, but it is available in printed 
form, and it provides a thoughtful analysis of views 
on the contribution of science to social welfare and 
to that process of continuously planned advance 
across the threshold of experience which may 
well be called social pioneering. 

The opinions as to the extent to which science 
has added to man's cultural possibilities, given 
him a better way of thinking through his diffi¬ 
culties, or raised his hopes for a more ethical 
civilization, which Dr. Bowman has collected from 
American sources outside the ranks of science, are 
largely to be met in Great Britain and in Trance 
also, both within and without the ranks of scientific 
workers. Science, it is at last being realized, is a 
part of human life, not something separate and 
distinct. As human experience, it is not universal, 
a su mm ation of knowledge applicable and useful to 
the whole of life ; it is rather a thing of limited 
categories, a special form of human interests. 

To most men of science, science is only a 
specialized form of experience, but the study of 
the background of social life against which science 
has developed raises problems foreign to this 
outlook. Any serious attempt to probe back to 
the social origins and social consequences of 
scientific discovery demands that scientific workers 
shall at least make an effort to guard against the 
dangers of their own specialization. To be fully 
scientific, they must be aware not only of their 
own point of advance but also of the advancing 
front of science. 


We should not indeed despise specialization, and 
Dr. Bowman points out that specialization has 
increased the satisfaction of many of our funda¬ 
mental material needs. If the spiritual gains at 
the moment seem in deplorable contrast to the 
material benefits, it should be remembered that 
one of the greatest achievements of science is its 
emphasis upon free inquiry—the mind itself in 
command, driven by curiosity and the sense of 
adventure. Civilization itself can well be con¬ 
sidered an adventure in change, and science has 
become one of the greatest adventures of our time, 
partly because it deals with the edge of the 
possibilities. Man is changing his own possibilities 
as well as those of his world as he goes along. He 
is at the centre of his own creative experiment. 
What science supplies is not at all an addition, 
positive and beneficial, until men have proved it 
so, and with the addition of things and forces, 
social and natural, good and bad, ever new pos¬ 
sibilities are emerging. 

This insistence on the spirit of adventure is 
indeed one of the keynotes of Dr. Bowman’s 
address. The new frontiers opened up by science 
in old communities make demands on the spirit 
of man not less than those made in the pioneering 
days in a new continent. The play of forces 
involved in the far-reaching movements and 
cultural changes of a scientific age, whether self- 
initiated and free or guided by government, 
represents a development of high interest in the 
social field. Vital leadership, courage and local 
pride as well as equipment and the experimental 
point of view are required. 

Moreover, we have to remember that what we 
gather of scientific knowledge concerning society 
and how it might be improved form one set of 
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data; to persuade or to exercise control to bring 
about desired ends is quite another. Society is built 
upon beliefs, traditions, prejudices, suppositions 
and philosophies as well as facts, institutions, 
inventions and material—all supported by power 
or force exercised through time. Every advance 
in applied science calls for a tighter and more 
inclusive social organization, and while in demo¬ 
cratic countries the adoption or rejection of ideas 
may be freely debated or contested, it is premature 
to suppose that even democracy ensnres continued 
freedom. 

What Dr. Bowman terms social pioneering is 
concerned with culture in the making, with 
environment that becomes understood through 
thinking about the conditions of trial and the 
effects of error. It deals with new social forms or 
old forms adapted to new situations, and becomes 
ever more complex and overpowering for the 
individual. Such conditions naturally make 
planning more uncertain, because of unpredictable 
turns and their effects, unforeseen impacts or 
disturbances ; and the risks in social planning are 
accentuated if attempts are made to accelerate it, 
as in an emergency, without due regard for the 
time-factor. 

None the less, the first duty of an intelligent 
society in this age is to seek out the causes of things. 
The scientific method is nowhere needed so much 
as in the sorting-out of causes and the recognition 
of the action of the forces supposed to be at the 
root of our troubles ; the first step, however, must 
be the scientific study of the field of science itself 
and the conscious planning of policy and research 
with regard to the social needs of the period and 
the social functions of science. We cannot be 
sure that more scientific knowledge will resolve the 
conflicts between classes, reduce the arrogance of 
nationalism and diminish the chances of war, but 
we can at least hope that it will assist in pro¬ 
viding a more even-tempered attitude and greater 
readiness to accept findings even when they 
involve the disturbance of sectional interests. 

Social forms, as Dr. Bowman reminds us, 
cannot keep pace with creative thought. A time 
lag is inevitable, because we have found no way 
to teach and test ideas except through time- 
consuming and often moonclusive experience, and 
no o®a branch of study can solve the whole array 
<4 jawlj&ms of a people. Jfrrnh more could be 
fry ectofained effort cm the fines of 
ha fcriiosMsl for 

the 


efforts of workers in different branches of phybical 
science concentrated on a single objective. The 
realization by an increasing number of scientific 
workers to-day that social action is imperative if 
freedom of thought and investigation are to be 
preserved for science itself already provides a 
stimulus. This consciousness is gradually over¬ 
coming the reluctance of those who fear the intro¬ 
duction from politics of bias or prejudice, for the 
pace at which events move demonstrates that even 
inaction has political consequences. 

The formation of the new Division for the Social 
and International Delations of Science is one of 
the most significant recent expressions of this 
urge to advance science beyond the mere study 
of Nature at the level of inanimate Nature to the 
level of men in their group activity. Dr. Bow¬ 
man’s address attempts no positive and final 
answers as to the solutions of many of the prob¬ 
lems thus opened up before us, but his presenta¬ 
tion of man’s endless adventure in progress reminds 
us that science is our greatest inspirer of hope. 
Even in these sombre days of anxiety, it holds out 
the rational hope that the triumphant methods 
that have given us deeper understanding and 
increased efficiency as biological and social mechan¬ 
isms, will one day give us a still deeper insight 
into the nature of man and what he may become 
under rational control. 

What gives special pertinence to Dr. Bowman’s 
insistence on this element of pioneering and 
invention is the change in the nature or emphasis 
of scientific method. Just when concern with the 
impact of science on society and with the effect 
of society on science itself is growing within the 
ranks of science, scientific workers are coming to 
realize that there are limits to the extent to 
which the scientific method of isolation in experi¬ 
ment can be even approximately used. The 
widening front of science synchronizes, as Prof. 
H. Levy has pointed out, with the necessity for a 
drastic change in scientific method itself. It is 
not merely in social science that the experimenter 
must become an integral part of the process itself. 

The wider view of scientific method, which 
recognizes the limits within which even a statis¬ 
tical validity can be given to simple repetition, 
and admits that every scientific experiment is 
a pieoe of scientific history and therefore a piece 
of social history, compels us also to recognize the 
inter-relation of all phenomena and to see the 
role' taken by each element in relation to every 
other. La scientific wprk, failure to appreciate 
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fully dialectical change may have comparatively 
slight consequences ; the social repercussions of 
failure to appreciate the dialectical changes pro¬ 
duced by and on science in its interaction with 
society may be almost catastrophic. 

Because we do not in general take a scientific 
view of the processes of change that are mani¬ 
fested in society, and because men of science 
themselves fail to see that the scientific method 
requires qualitative transformation before it can 
be applied to the active handling of those issues, 
we tend to become mere passive onlookers in a 
course of events which it should be the first 
scientific duty of all men to control as they 
ultimately would control any laboratory process. 


The address prepared by Dr. Bowman appeals to 
the characteristic scientific spirit, which cannot rest 
with unexplored fields before it The realm of 
social action itself is the new laboratory, and the 
steps towards the control of social processes—the 
taking of political action and the making of social 
history—are, first an understanding of the inter¬ 
play of cause and effect in the sense of the new 
statistical and dialectical method, and then a 
decision on the new processes which are to be 
brought into play to transform the situation 
qualitatively. In this new and wider field, science 
will yet forge new and appropriate techniques and 
wield them as effectively as in the physical domain 
itself 


FISH MOVEMENTS AND FISHPASSES 


La mecanique du poisson de rivi&re 
Qualites nautiques du poisson; ses methodes 
locomotrices, ses capacites; ses limites; resis¬ 
tances du fluide ; effet de la vitesse, de la pente ; 
resistance de seuil. Par G. Denil. Pp. 395. 
(Bruxelles : Goemaere, Imprimeure du Boi, 1938 ) 
n.p. 

S OME thirty-two years ago, G Denil, at that 
time chief engineer of Belgian Public Works, 
stood by a new weir, 3 5 m. in height, and lacking 
a fishpass of any kind whatever. As he watched 
the tail water of the dam, he was struck by the 
frantic and necessarily unsuccessful efforts of 
many salmon to surpass this obstacle by leaps, 
and also their wholesale destruction following 
exhaustion, by their overcrowding in a restricted 
channel, and at the hands of fishermen who had 
no difficulty in capturing their helpless prey. 

On thinking over the complex problems which 
were involved, Denil resolved to seek a full under¬ 
standing of the conditions necessary for the pro 
tection of migratory fishes, and to construct fish- 
passes so economically that they might become 
integral parts of all weirs which interrupt the 
upstream passage of the migrants. So early as 
1909 he was able to describe in a long and ex¬ 
haustive paper his first new successful fishpass, 
based on the principle that the obstacles involved 
are oblique to the main waterflow and are spaced 
so closely that, instead of creating alternate pools 
and waterjets, they derive secondary streams from 
the main flow, so that the abrupt re-entrance of 
these streams causes an energy dissipation of con¬ 
siderable intensity. 


Subsequent to the publication mentioned above 
Denil constructed and controlled a number of fish- 
passes of exactly the same type and proceeded to 
improve his system, keeping always in mind the 
combination of theoretical considerations and of 
laboratory experiments with observations of the 
successful control of the passes already In opera¬ 
tion. Until 1936 he published very little on the 
subject of his work. In that year he began a long 
series of articles published in the Annales des 
Travaux Pvbliques de Belgique . These articles are 
brought together in the present book, the title of 
which, though long, still gives an inadequate 
indication of the convenes. 

The first chapter relates to structural features 
of salmon-like and elongated white fish. The 
second contains an analysis, depending to a large 
extent on the basic work of Breder, of their 
various types of locomotion ; swimming against 
the stream; jumping; and driving with the 
stream being particularly considered. In the third 
chapter, the eel and its locomotion are discussed, 
comparisons being made with matters already 
considered and also with the sea lampreys. In the 
fourth chapter, the author describes his own 
experiments on the velocity-resistance of fish-like 
bodies. In his fifth chapter, he reports on his own 
measurements and on those of Kreitman and 
others regarding the greatest relative velocity of 
fish swimming against a stream, that is, on the 
'limit of swimming velocity'. He adds, however, 
that to attribute direct and decisive importance to 
this limit, is to accept by implication the hypothesis 
—never previously stated explicitly, but certainly 
not questioned either—that the swimming ability 
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is adequately defined by the relative velocity T , 
jor, that the longitudinal component of the weight 
G of a fish is, in so far as its locomotive effort is 
concerned, neutralized by the corresponding com¬ 
ponent of its buoyancy. The three succeeding 
chapters are devoted to the difficult task of dis~ 
proving this hypothesis and to proving that the 
actual locomotory effort or force F x is equal to 
the velocity-resistance plus the resistance directly 
due to the slope, and 


F s F 

F x — Z —-f- G sin a, where a is angle of slope. 

2 g 


It would lead far afield to review in detail the 
author’s experimental and theoretical arguments 
in support of his surprising thesis. Suffice it to 
state that his evidence, though challengeable on 
several points, appears on the whole to be fairly 
convincing. In any event, even the most doubting 
critic would have to admit that the thesis deserves 
thorough and systematic study*. Until this has 
been done, the thesis as a whole must be accepted 
as a ‘working hypothesis’ in the practical tasks of 
fishpass design and in preference to the older one. 
These three chapters offer particularly stimulating 
reading, because a number of very different 
problems of hydraulics and geophysics relating to 
a steep water surface are employed in analogy. 

In the ninth chapter the author turns from dis¬ 
cussing a fish as a ‘body’ in the pnrely mechanical 
sense of the word to considering a fish as a living 
creature. He analyses questions both of the 
biology and the psychology of fish migration, 
showing that different species have marked 
differences in the conditions and 'motives’ for 
their migratory efforts. This chapter will be of 
much interest to ichthyologists. Some of the 
views which it expresses may also lead to useful 
discussions. 

Following these preparatory chapters, the author 
tackles Hie main problem around which his work 
is centred, namely, the quantitative study of the 
mechanical force or locomotory effort, F ly of which 
a fish is capable when swimming continuously for 
a period of about one minute. It is obvious that 
if one knows the total resistance which a fish 
encounters in some particular steep channel, and 
that if one notes which fish pass the channel 
without difficulty, which pass after a struggle, and 
which entirely fell to pass, the full data required 
four the determination of the limiting value of F x 
m© known. This is exactly what Denil does 
in Chapters x and xL In addition, he makes some 
lass exact but still fairly reliable inquiries into the 
force F t which a fish is able to develop 
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over a very short distance (for example, in jumping, 
or in facing a local pitch-velocity). The result of 
these inquiries is to show that the limiting value 
of F x varies between 0 *5 G and 0 *7 G ; that of F z 
varies between G and 1 4 G. These latter results 
may he compared with those of Houssey ; and 
although the agreement proves to be very rough, 
it is nevertheless remarkable, not only in view of 
the difficulty of the question and the complete 
independence of their work, but also by reason of 
the frmdamental difference in the mode of approach 
of these two investigators. 

These two chapters are probably the most 
important in the book because the author, having 
inquired into the limiting force F x for fishpasses 
constructed by himself according to his old but 
now imporved principle of energy-dissipation, now 
gives a short account of these newer designs. 
Their distinctive feature, as compared with his 
earlier models, is that both the normal cross- 
section of the channel and the ‘obstacles’ are so 
shaped that the pressure losses of the secondary 
streams, both at their beginnings and along the 
secondary channels, are reduced as much as possible 
so that vigorous secondary streams, at their re¬ 
entrance, dissipate the energy of the main stream. 
It is regrettable that only summary information 
is given by the author on his theoretical ideas and 
on the very extensive experimental studies on 
which his designs are now based. In these chapters 
also the question of arranging the downstream end 
of a pass is touched upon, and an original con¬ 
tribution is made towards the solution of this 
difficult matter. 

Chapter xii discusses the reduction of slope 
necessary if the Bingle 'flight’ of a steep fishpass 
between two resting pools is of greater length 
than that which may normally correspond to a 
one minute passage. 

Chapters xiii and xiv are concerned with the 
difficult task of offering a rational theory for the 
choice of dimensions for the ordinary pool-and-jet 
fishpasses in accordance with the rules laid down 
in Chapters x—xii for Denil and similar fishpasses. 
The basis of this theory, which is the computation 
of the resistance encountered by a fish when it 
passes through an orifice, is fundamentally at 
variance with the usual assumptions, the variance 
being analogous to that concerning fish resistance 
in steep channels. 

The penultimate chapter contains original sug¬ 
gestions for the design of fishpasses. On one hand, 
an improved form is proposed for the pool- 
submerged orifice pass, in which the orifice is 
replaced by a converging tube. Here the author 
ma kes one of his interesting excursions into 
another field of hydraulic engineering, and gives 
his ideas on some of the important aspects of the 
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problem of turbulence. On the other hand, he 
indicates how the Denil principle of * energy- 
dissipation may be adapted to the needs of open 
channels of very variable depth as well as to closed 
conduits of rectangular cross-section, and as to 
how the ordinary Denil channels may be combined 
with these special conduits in the construction of 
fishpasses with marked headwater fluctuations. 
Most of the original and clearly well considered 
suggestions given in this rather long chapter have 
not yet been put to thp practical test; some of 
them have not yet been studied under laboratory 
conditions. 

The final chapter deals with the unscientific use, 
or rather abuse, of the Denil principle of energy- 
dissipation and with the total failures which natur¬ 
ally result from this cause. 

To sum up the contents of this book, the author 
contributes to the following distinct, though over¬ 
lapping fields of work : (1) fish biology (mainly 
mechanics, physiology and psychology of fish 
migration) ; (2) practical fish protection (mainly 
fishpass design) ; (3) hydraulic engineering in 

general , (4) fluid mechanics. 

I consider DeniVs contributions of the greatest 
importance to fishpass design and to hydraulic 
engineering in general, and this mainly because 
of the great value of the Denil principle of energy- 
dissipation for the economy of fishpasses and prob¬ 


ably of some other hydraulic structures such as 
timber-floating channels, spillways, ship canals 
and perhaps surge tanks as well. Because of the 
value—partly actual, partly potential—of the 
author’s fishpass designs, it is regrettable that many 
of his illustrations regarding these designs are diffi¬ 
cult to understand. A few are quite unintelligible 
or are ambiguous. It is to be hoped that an 
English translation, which will be awaited anxiously 
by investigators in widely different fields, will not 
only be devoid of this minor and disconcerting 
fault, but will also provide more of the wealth of 
material from laboratory experiments and velocity 
measurements for actual fishpasses which Denil 
has made during his exceptionally thorough 
investigations. 

Even so, the present book, valuable as it is for 
the number of well-supported experimental results 
it contains, will be still more valuable for its 
suggestions of problems to be followed by inde¬ 
pendent investigators in different fields of woTk. 
In particular, research in the field of fluid mechanics 
will have to concern itself with two important 
problems raised in Denil 1 s book. These are the 
deeper physical cause of the extremely efficient 
energy dissipation given by the Denil system, and 
the resistance problem of swimming bodies in 
channels of very varied type. 

Pin, Nemenyl 


THE CULTURAL HISTORY OF MANKIND 


A History of orld Civilization 
By Prof. James Edgar Swain. Pp. xix-b615. 
(New York *and London : McGraw-Hill Book Co., 
Inc., 1938.) 15a. 

I N six hundred and fifteen pages the author of 
this book surveys the whole cultural history 
of mankind, tracing the development of politics, 
art, religion, science, literature, economics and 
social life through the ages. Broadly speaking, his 
classification of topics under periods is—prehistoric 
and early empires, classical civilization, taking in, 
in addition to Greece and Rome, early India, China 
and Central and South America, the Middle Ages, 
the development of national cultures, and sub¬ 
sequent history down to the close of the War of 
1914-18 and “Beginning of an International Cul¬ 
ture”. In the survey of each section the story of 
the course of events under each topic is followed by 
an evaluation of the contribution of the period or 
people under review to progress* 

It is very doubtful whether a survey of this 
ambitious scope, even of the most elementary 


character, can he undertaken at the present time 
by any but a syndicate of experts. Prof. Swain is 
not unconscious of the difficulty ; but his equip¬ 
ment for the task he has so boldly undertaken is 
open to question. Much of his work reads like 
notes for lectures to students, who may be expected 
or required to supplement them by more extended 
study. For the reading public the treatment is 
too factual and, notwithstanding the evaluating 
summaries, too little concerned with the broader 
aspects of trends and movements in development. 
This, however, is a matter of method and treatment 
on which opinion may differ ; but in other respects, 
the book shows serious defects. Apart from errors 
of fact, which are too numerous, statements are 
made which, when not categorically erroneous, are 
gravely misleading. 

These defects are especially apparent in the early 
sections of the book, which deal with prehistory 
and protohistory down to the close of the * classical’ 
section. The table of prehistoric civilizations is 
ludicrously inadequate, as well as inaccurate, 
omitting mesolithic entirely; while owing to the 
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treatment of protohistoric civilizations—' ancient 
empire^’*—in water-tight compartments on a topo¬ 
graphical basis, the whole implication of modem 
research is misled. 

The author would appear here to have used 
source^ which either are out of date and now need 
supplement and correction, or to have no first-hand 
acquaintance with the material. He is twelve or 
fourteen years behind current knowledge. The 
important archaeological discoveries of the pre¬ 
historic civilizations of India and China, and the 
later work in Smneria of Sir Leonard Woolley 
(whose name is misspelled), with their influence on 
outlook and study of the development of the 


respective cultures are ignored. In another field 
the same neglect of recent development is shown 
when in the account of the British constitution 
the term ‘colonies’ is still used, and the constitu¬ 
tional relations of Britain and other constituent 
members of the British Commonwealth of 
Nations are described in terms which ceased to be 
applicable after the passing of the Statute of 
Westminster. 

Prof. Swain does not seem invariably to be too 
well acquainted with the authorities be cites. He 
refers to the single volume edition of “The Golden 
Bough” as entitled “Leaves from the Golden 
Bough” and as “selected by Mrs Frazer”. 


THEORIES OF HEARING 


Hearing 

Its Psychology and Physiology. By I>r. Stanley 
Smith Stevens and Dr. Hailowell Davis. Pp. 
xv-J-489. (New York : John Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1938.) 
22s. 6d . net. 

TN spite of all the work which has been done on 
the ear, it is common knowledge that we still 
do not know precisely how the ear works. When 
Weaver and Bray first announced their discovery 
of the electrical potentials produced by the ear, 
it looked as if the resonance theory of Helmholtz 
would have to be finally abandoned. It was found, 
however, that an incorrect interpretation had been 
placed on these researches, so that to-day there 
are probably more believers in the resonance 
theory than ever before. 

It is particularly interesting, therefore, to read 
this book by Stevens and Davis, since they do not 
believe in the resonance theory, but in a travelling 
bulge theory. Now there is nothing particularly 
new in travelling bulge theories, for they have 
been proposed from time to time by several 
experimenters. The evidence put forward by 
Stevens and Davis is the work of B£k£sy, who 
made large-scale physical models, measured the 
velocity of transmission of the bulge in them, and 
applied the data thus obtained to the human ear. 
He afeo did experiments in which a olick and a 
Steady tone are presented simultaneously to the 
«MF* 

aa qvidmoe of models is concerned, 
t * h*rgo number have bew made- Some of them 
i .rated ahno^lpoaiteed vibrations* such as 

mw&k to 

W<& rn those made 


by Ewald, showed the development of a number 
of affected regions for single pure tones, thus 
suggesting the sound pattern theory. B6k6sy’s 
models, on the other hand, demonstrated a travel¬ 
ling bulge. It seems to me that until we know 
more about the physical properties of the cochlea, 
and the physical properties of these models, we 
are really not justified in drawing any conclusion 
from them at all, except that the makers of the 
models are extremely ingenious. With regard to 
the evidence provided by the click and steady 
tone presented simultaneously, the experiments 
Bhould be repeated and varied in different ways 
before they can be held to refute categorically any 
theory. 

With regard to the book itself, much may be 
said in its favour. It states in a precise but easily 
understood way a large number of the facts which 
are at present known concerning the ear. Specially 
good are Chapters vii and viii on combination 
tones, masking, etc. Practically all the figures are 
well illustrated, the only unsatisfactory ones being 
such photomicrographs as Figs. 113, 132 and 134. 
Fig. 113 is particularly misleading. It shows 
Reissner’s membrane very bent, the tectorial 
membrane displaced upwards away from the hair 
cells, and the basilar membrane seriously kinked 
with distorted arches of Corti attached to it. Now 
that histological technique can produce sections of 
the cochlea which show none of these defects, one 
of these sections should he used as a basis for this 
illustration in future editions of this book: This 
is a matter of detail only. The book as a whole is 
excellent and is strongly recommended to all those 
whose interests lie in the border line between 
physiology and physics. 


H. Habtbiboe, 
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INTERPRETATION OF PLANT STRUCTURE * 

By Prof, D. Thoday 

University College* Bangor 


Structure and Function 

T TXDER the influence of Darwin’s concept of 
^ ‘survival of the fittest’, a tendency to 
assume all structural features to be adaptive was 
strengthened. It is, of course, essential that the 
structure of plant organs should enable them to 
carry out their functions adequately ; but perfect 
adaptation of tissues to their functions would be 
difficult to define. 

The study of xerophytes provides an instructive 
example. 

Before the physiological adaptation of plants to 
their environments can be properly assessed, we 
need far more exact knowledge regarding the 
quantitative relations of their different functions 
to the environmental factors, and regarding the 
balancing of those functions. 

The question to be answered is not how an 
organ is adapted to its function, but rather how its 
form and structure affect its functioning. 

Quantitative investigation of the effects of 
minute structural features is often beset with great 
difficulty. We have not even yet reached finality 
in the solution of problems presented by stomatal 
diffusion, as affected by wind and other external 
conditions and by the size and proximity of the 
stomatal pores, although much intensive work has 
advanced our knowledge considerably ; nor do we 
know just how much effect to attribute to the 
sinking or raising of stomata, or other special 
devices. 

While the exact laws of the diffusion of gases 
through stomata are difficult to establish, it might 
be thought that the distribution of stomata at least 
would lend itself readily to adaptational interpre¬ 
tation. Actually, the facts point very largely in 
the reverse direction. Salisbury’s statistical studies 
in particular have shown that, on the whole, plants 
in more exposed places have a higher stomatal 
frequency, and that for a given species the propor¬ 
tion of stomata to epidermal cells is more constant 
over a range of moisture conditions than stomatal 
frequency, variations in which are to he interpreted 
largely as the consequence of different degrees of ex¬ 
pansion subsequent to the initiation of the stomata. 

This turns the attention away from adaptation 
to the process of development. Salisbury’s results 
indicate that stomatal frequency is determined by 
factors at work in two phases of leaf development. 
The first is the formative phase in which the posi- 

* From tiie presidential address to Section K (Botany) of the 
British Association, delivered at Bun dee Qn September J. 


tion and number of stomata are determined in 
relation to the epidermal cells, mainly by internal 
influences depending on the hereditary make-up of 
the plant. The second is the expansion phase, in 
which the degree of separation of the stomata, 
already initiated, is determined. 

Goebel has shown how problems of development 
may be attacked inductively in his “Gesetzmassig- 
keiten im Blattaufbau”. The general result of his 
studies of leaf development was to bring out the 
repetitive nature of the patterns that are laid down, 
the units of a pattern showing, at the time of 
initiation, remarkable constancy of scale. Thus at 
the growing edge of a fern frond bifurcation of the 
veins keeps their spacing within certain limits, just 
as the size of cells in meristems tends to remain 
more or less constant owing to division when an 
upper limit is reached. The uniformity of size of 
the meshes in a net-veined leaf is a similar pheno¬ 
menon which has been studied by Schuster. 
Stomata and also root-hair initial-cells show an 
approximation to uniformity of spacing at their 
initiation, however much the fact may afterwards 
be obscured by expansion of cells between the 
initials, or inhibition of their further development. 
Kusfcer has emphasized the correlational aspect of 
such regularities, as depending upon mutual 
relations between the different tissues or structural 
elements that make up the pattern. 

Another example of a quantitative approach to 
problems of adaptation is afforded by attempts to 
correlate the dimensions of parts served and tissues 
serving them. It is obvious that as the foliage of 
a tree increases in extent the amount of conducting 
tissue in the stem increases too; and that from 
the small twig through branches to the main trunk 
the amount increases parallel with the increasing 
number of leaves to be supplied. Jaecard directed 
attention to the quantitative aspect of this relation; 
and his pupil Rubel examined it in greater detail 
for the herbaceous plant, Helianthus annuus . 
Salisbury had already correlated the vascular 
structure of petioles with the dimensions of the 
leaf blades, with special reference to the xylem 
and transpiration. 

The correlations displayed were not exact and 
showed considerable variations. Yet they are 
remarkable enough, and specially worthy of note 
when we begin to inquire how such correlations come 
about. An interaction between one part and another 
is implied. This aspect has been investigated both 
experimentally and by anatomical analysis. 
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Jost's classical experimentb on Phaseolus seed¬ 
lings (1893) bhowed that severance of leaf-trace 
bundles in the middle of an internode interrupted 
their development below the point of severance, 
but not above it, although neither part could 
function normally 

In herbaceous plants, cambial activity at any 
given level often exhibits local variations -which 
are related to active development of different 
leaves above In the sunflower this is conspicu¬ 
ously shown. 

That the developing organs actually influence 
the growth of the stem below them, to considerable 
distances, is a natural inference. 

Strong support for the reality of such influences 
has been forthcoming from one of the most specta¬ 
cular advances in know ledge in recent years — fhe 
discovery of chemical agents controlling growth, 
which was an outcome of investigations on the 
curvature of shoots in response to light. The 
growth-promoting substances, called auxins, are 
highly active. One fifty-millionth of a milligram 
produces a measurable effect on the oat coleoptile. 
They are produced especially by actively growing 
parts of shoots—sprouting buds, shoot-tips and 
young expanding leaves. They not only influence 
growth in length, but also produce other effects 
which are of greater interest mthepresent connexion 

It has been shown experimentally by Snow and 
confirmed by others that auxin stimulates cambial 
activity. Soding has actually detected auxin in 
the cambium of trees in spring and summer. He 
states that it appears there a little in advance of 
the resumption of cambial activity in the spring 
Since it is produced by developing buds and young 
leaves and travels downwards, the downward 
spread of cambial activity from the base of the 
awakening buds in spring is thus accounted for in 
terms of an effect of auxin which is experimentally 
demonstrable. The basipetal conduction combined 
with tangential localization exhibited in this 
instance gives strong support to the interpretation, 
already suggested, of the localized cambial activity 
in the intact sunflower stem, as indicating a causal 
influence proceeding downwards from the actively 
growing leaves. 

Evidence has also been adduced of stimulating 
agents of a chemical nature liberated from wounded 
tissues. 

The demonstration that such hormones exist 
and are effective in influencing plant development 
is of frur-reaching significance. It is a challenge to 
stftckttle of plant structure to view their data 
dytfaJsniBany, The statoaxenfc that one part of a 
plant influences another is no longer to be under- 
m a convenient way of expressing a 


The Phyletic Outlook 

The evolution theory gave a new meaning to 
natural relationships, as revealed by the systema- 
tist, and a new aim to the systematic himself. 
Previously a natural system was conceived as a 
system of classification depending on the balance 
of similarities, estimated from a consideration of all 
the characters of the species as compared with an 
artificial system depending on particular characters 
selected for their convenience The ancestry of 
species now’ became, in theory, the main basis for a 
natural classification. 

It was soon realized that, as similarities m some 
features are often accompanied by dissimilarities 
in others, similarity might not always signify 
relationship. Fossils themselves, moreover, pro¬ 
vided clear evidence that similar organs or struc¬ 
tures have been evolved independently along 
different lines, by different phyla, so that the 
possession of seeds, for example, is not evidence of 
common ancestry for all seed-bearing plants. 

Modern genetics reveals, as the most prolific 
cause of variation, irregularities in the process of 
nuclear division and the behaviour of the chromo¬ 
somes, and changes in the substance or structure of 
the chromosomes, which appear to be entirely 
erratic and haphazard. 

If, however, we turn from the minor variations 
which differentiate species and horticultural varie¬ 
ties and survey the major events that have marked 
the evolution of plants, it is difficult to regard 
these as haphazard. Besides seeds, already 
mentioned, a number of features are found with 
even wider distribution, common to groups which 
cannot be traced to a common origin. Such are 
the alternation of sexual and asexual generations ; 
archegonia; the formation of spores in tetrads, 
following a reduction division ; air-space systems 
and stomata; vascular tissues; then fertiliza¬ 
tion, evolved also in the animal kingdom, and 
the cell as the unit of construction; the 
nucleus with its chromosomes and their highly 
organized behaviour in division. The enumera¬ 
tion need not come to an end on the plane 
of cellular, structural organization, for chemical 
parallels are quite as remarkable. Consider, for 
example, the similar enzymes and enzyme com¬ 
plexes responsible for carbohydrate metabolism in 
yeast, in the higher plant and in animal muscle ; 
the haem ins found in plant and a nimal cells alike, 
and the related substances, chlorophyll in the green 
plant and haemoglobin in animal blood, with 
uniquely important functions. Finally, there are 
the proteins and other important basal constituents 
of living matter. 

The idea was suggested by F. F. Blackman in 
1921. in reference to Nef*s work on tho intor- 
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changeability of carbohydrates, that the biolog¬ 
ically important carbohydrates are just those which 
are chemically most likely to arise—most readily 
formed, most stable, etc. May we not extend this 
idea to explain the universality of particular 
chemical compounds or radicals—like the amino- 
acids, limited in number, found in protoplasm ? 

The conditions for an epoch-making event like 
the arrival of chlorophyll were provided by the 
previous course of chemical evolution, in common 
characters of living matter, and by particular 
variants of them under particular conditions, 
which may have occurred but rarely in combina¬ 
tion, bnt are scarcely to be envisaged as unique. 

If it is legitimate to regard chemical events in 
this way, as occurring with a frequency concordant 
with their inherent probability, may we not carry 
this idea on to the higher plane of cellular organiza¬ 
tion and structure ? To do so is to direct attention 
to the nature of that stability and developmental 
harmony which are so conspicuous a feature of 
living organisms; for persistence and occurrence 
become more and more determined and limited by 
the pre-existing system through which evolution 
works. Natural selection of harmonious changes 
may have been more important than elimination 
of functionally unfit mature organisms. It is 
developmental harmony which is important, of 
which functional efficiency of adult organs is but a 
part. 

We are thus once again led to the consideration 
of development. If we can obtain light on the laws 
of harmonious development, we may be in a 
better position to understand the nature of those 
major changes which the great pageant of evolution 
unfolds. 

Seedling Steuctuke 

As an example of the application of causal 
principles to old problems, I propose to consider 
the structure of seedlings. 

The broad Burvey achieved by British workers 
revealed large differences within closely related 
groups, which made it more difficult to interpret 
resemblances as of phylogenetic significance. A 
high degree of correlation was observed, on 
one hand, between slender smallness of seedlings 
and diarch root structure, with two xylem poles 
extending right up the hypocotyl; and, on 
other hand, between large diameter and tetraeh 
or polyarch structure, with stem-like pattern in the 
hypocotyl. Both Compton and T. G. Hill and 
de Frame emphasized seed size as an important 
factor influencing seedling structure. 

Another factor of a similar kind was the influence 
of the plumule, the traces from which, when 
precociously developed, shared with the cotyledon 
traces in the early structure of the hypocotyL In 


certain cases, particularly among the Amentiferss, 
the traces from the plumular leaves were found to 
be triads like those from the cotyledons (Davey, 
1916), and these with their central xylem strand 
extend above the cotyledonary node into the 
epicotylar stem itself. Phylogenists were inclined 
to interpret this as a more extensive persistence of 
primitive structure in a relatively primitive group. 
But the occurrence of a root-like solid core of 
xylem in the epicotyl of the Vicieae, an advanced 
group among the Leguminosse, scarcely harmonizes 
with phyletie ideas, as Compton pointed out, and 
makes phylogenetic interpretations appear less 
certain. 

Bugnon tried to approach the facts objectively, 
without phyletie aim or preconceptions, from the 
developmental point of view. As has been recog¬ 
nized since the work of Sanio, the differentiation 
of the leaf-trace bundles progresses basipetally 
from the node. Bugnon observed that in Mer- 
curialis annua , as in many other plants, they 
normally fork into two, so avoiding inco ming 
bundles immediately below, before uniting with 
other bundles lower down. The cotyledon traces 
likewise fork, though they do this sooner and in 
relation to the vascular system of the root. 

Turning to the radicle, Bugnon notes that the 
root structure is quite typical. All other roots, 
however, arise from organs already differentiated. 
They form their own characteristic pattern of 
vascular arrangement, and this is linked by 
commissural elements to the appropriate tissues 
already present in the parent organ. In the case of 
the radicle, an exactly similar root apparatus has 
to be linked up, not with tissues fully differentiated, 
but with tissues still in a meristematio condition. 
The connecting tissues are therefore similar to 
ordinary conducting strands, not special commis¬ 
sural elements. 

Bugnon did not, so far as I am aware, attempt 
to extend the same principles of interpretation to 
the wider range of facts which have been brought 
to light, and it appears worth while to see how far 
this can be done. 

In the first place, from a causal point of view, 
certain principles may be regarded as established. 
The first is the power of self-determination 
inherent in growing organs and especially in apical 
growing points—each developing a characteristic 
pattern of external form and internal structure. 
The second is the influence of apical developing 
organs on the structure of other parts stall capable 
of growth—this applying particularly in the basi- 
petal direction and therefore mainly to the influence 
of the shoot apex and young leaves on the parts 
below them. 

With regard to the root, a spectacular demon¬ 
stration of its power of self-determination has been 
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provided by Philip R. White who, following on the 
pioneer work of Robbins and Maneval, succeeded 
in 1934 in proving that root-tips cut from the 
plant can be grown continuously for years in a 
nutrient solution containing the essential salts, 
sugar, and a small concentration of an extract of 
yeast. 

In the large adventitious roots of many Mono¬ 
cotyledons, it is particularly evident that no 
relation exists between the pattern laid down in 
the root primordium and that already present in 
the stem to which it has to be connected. The 
repetitive nature of the pattern and its inherent 
stability also become more obvious. The alterna¬ 
tion of exarch xylem strands with phloem strands, 
in a ribbon with definite radial polarity, expresses 
a harmonious balance of influences and develop¬ 
mental processes. The fundamental uniformity of 
the root pattern throughout the great majority of 
vascular p lant s is further evidence of this inherent 
stability. 

To turn to the shoot: it will probably be 
admitted that the shoot apex is a self- determining 
and dominant centre of development. It controls 
the polarity of the shoot, and round it the repetitive 
pattern of leaf primordia unfolds. The apical bud 
as a whole controls also primary development and 
secondary growth in the stem below. There is 
much in the system of relations exhibited which is 
reminiscent of the part played by org aniz ers in the 
development of animal embryos. 

In the dete rmina tion of primary structure in the 
stem the leaf primordia play a predominant part. 
The number of vascular strands in the leaf base 
depends partly on hereditary factors, hut partly on 
size. This is particularly clear in Monocotyledons, 
where the bundles arise in succession, separated by 
parenchyma, as the new leaf primordium extends 
round the apex. 

Now, in seedlings the conditions are unique. At 
two ends of a short meristematic axis are two 
aelf-determming centres of different kinds in dose 
proximity, two opposite poles, a shoot pole and a 
root pole, each of which is capable of impressing 
its own inherent pattern on the meristematic 
tissues to which it gives rise. Under these condi¬ 
tions we cannot assume that the spheres of influence 
Of each will be sharply defined, or that they will 
necessarily be fixed. If the influence of the poles 
depends on hormones emanating from them, the 
boundary might well change with changes in 
relative vigopr of the two organizing centres, and 
differ also from, one species to another. 

appears reasonable, therefore, as a working 
hyfQ&sftfc to interpret the structure of seedlings 
M ftlWing way: 

Jp§ nfe Wtyfedacw if the pihmapde ^ poreco- 

isficca^dethe number 


of procamhial strands in the hypocotyl and its 
diameter growth at an early formative stage. The 
form of the cotyledons plays a part. Nutritive 
and other factors afterwards affect the expansion 
of the hypocotyl and the degree of separation of 
the bundles by parenchyma. 

(2) Differentiation within the strands of pro¬ 
cambium is controlled initially by the root apex 
in the majority of cases, but to a variable distance 
upwards. The triad represents the smallest unit 
of the root pattern, existing as a detached arc, 
whether in the hypocotyl or a dorsiventral cotyledon. 

(3) In the upper part of the seedling, sometimes 
only in the blade of the cotyledon, sometimes also 
in the petiole, or even lower, the shoot itself holds 
sway, and in place of a triad is found a single 
bundle. The intervening region is one of comprom¬ 
ise and accommodation between the two patterns. 

(4) With increasing activity of the shoot, further 
development is stimulated, from above downward, 
in the formation of centrifugal xylem on the inside 
of the phloem strands. These appear to be the 
main channels of the basipetal influence. In 
Dicotyledons the centrifugal xylem is commonly 
if not generally the result of cambial activity, 
which ultimately extends down into the root itself. 

One factor in the determination of the relative 
preponderance of root and shoot is very probably 
the production of auxin by cotyledons and plumule. 

We have seen how a substance of known com¬ 
position, auxin, acts as an agent in the co-ordina¬ 
tion of different parts of a plant, but this does not 
mean that we can explain the activities that are 
co-ordinated. Great as have been the advances in 
biochemistry, we are not yet furnished with the 
means of expressing in physico-chemical terms the 
delicacy and subtlety of the adjustments exhibited 
even in plants. 

Take, for example, the adhesive disk and haus- 
torium of a mistletoe seedling. This remarkable 
organ is the result of a series of co-ordinated 
responses in the growth of the little green meristem¬ 
atic knob from which it arises. Contact pressure 
leads to one-sided growth, by which it brings itself 
face downward on to the surface, to which it 
adheres with the aid of a special viscous material. 
There follows further growth of its now dome¬ 
shaped outer shell, the edge of which moves slowly 
outwards as the area of attachment widens. Under 
the dome, cells of the lower surface grow out as 
papillae, which adhere closely to the epidermis or 
cork of the host twig. By the outward and upward 
movement of the growing shell and a contraction 
of tissue within it, the papillae are lifted sideways 
and the adhering outer protective layer is tom up. 
Then new papillae fasten themselves to the next 
cork layer and the tearing process is repeated. In 
this way several such layers may be picked up until 
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a breach is made in the periderm, giving access to 
the living tissues -within. Through this slit the 
wedge-shaped haustorium grows. 

It is strikingly obvious in a specialized organ 
such as this, where growth is closely and uniquely 
adjusted in response to a particular environment 
and in relation to a peculiar, special mode of life, 
that structure and behaviour are interdependent. 
There is, however, no logical justification for 
neglecting to interpret the development of ordinary 
plant organs on similar lines. The main difference 
is that the cells respond chiefly to internal influences, 


though the organ as a whole exhibits tropic curva¬ 
tures in response to appropriate external stimuli. 

It is not possible to pursue this line of thought 
further; but reference should be made to the 
work that has already been done by Schuepp, 
Priestley, Adriance Foster, Helm, Gregoire, Snow 3 
the veteran Schoute, and many others towards the 
elucidation in detail of the course of differentiation 
in the shoot of Dicotyledons and Monocotyledons, 
from which are gradually emerging a better under¬ 
standing of the principles of their developmental 
organization. 


NUCLEAR REACTIONS IN STELLAR EVOLUTION 


By Prof* G* Gamow, 

George Washington University, Washington, D*C. 


(l).npHE question of the sources of energy of 
^ stars, and the closely connected question 
of stellar evolution, have presented for a long time 
the most important unsolved problem of theoretical 
astrophysics. The first step towards the under¬ 
standing of the physical processes leading to the 
tremendous energy liberation which is responsible 
for the observed radiation of stars was made about 
ten years ago. It was shown 1 , on the basis of the 
quantum theory of nuclear transformations, that, 
at the very high temperatures existing in the 
interior of stars, the ordinary thermal collisions 
between the particles possess sufficient energy to 
produce artificial nuclear transformations. It was 
also shown that the energy liberation in such 
thermo-niidear reactions is sufficiently high to ex¬ 
plain the radiation of stars only in the case of 
collisions between the protons and the nuclei of 
light elements (up to about atomic number 10). 
It took, however, ten more years before our know¬ 
ledge concerning nuclear reactions developed to 
such an extent that it became possible to choose 
particular nuclear reactions as responsible for the 
energy-production in different cases and to give 
on this basis a clear and consistent picture of 
stellar evolution. The exact formula for the energy 
production of a thermo-nuclear reaction (per gram 
per seoond) can be written in the form 1 : 


4 ^ v KTrjQ 

c - 36/a mwme'ZiZi 


exp 


4 Xt% 

.x*er r (1) 


types of nuclei, m x and ;/z 2 their masses 
(m = mimtfim,! -+ m a )), Z x e and Z a e their electric 
charges, r 0 the combined radius, Q the energy 
production per reaction, and Tfh the probability 
of reaction after the penetration through the 
potential barrier. The dependence upon tempera¬ 
ture is given through x, which is defined by : 
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T being the absolute temperature of the gas and 
h the Boltzmann constant. 

This formula was used* in choosing the nuclear 
reaction responsible for the energy liberation of 
the sun. The complete list of all possible reactions 
between the protons and different light nuclei is 
given in the accompanying table, together with 
the values of Q and r : 


Reaction 


F 

Cev.) 

.( -«*• A 

* Vgnusec.^ 

l H + *H -» *H + *+ 

1*53 

Ref. 4 

2*2 

*H + H -+ He + hr 

5 9 

1 

1 x 10+ « 

»H + H He + Tip 

21*3 

10 

3 X 10+“ 

•Li + H — He + He 

4*1 

6 X 10“ 

1 X 10+ lB 

*Li 2*He 

18*6 

4 X ID 4 

5 X 10+« 

•Be + H — 11 + He 

2*4 

10 4 

3 X 10T“ 

10 B + H ll G + hf 

9*2 

10 

3 X 10+« 

u B + H -*• 3He 

9*4 

10* 

3 X 10 +“ 

«0 + H ll N + hp 

0*4 

0*02 

11 

**C + H «N + A* 

20 

0*6 1 

180 , . 

M C + H -* + Tip 

8*2 

so I 

3*6 x 10+ 4 

+ I H- +u O+ hp 

7*8 

5 

30 

+ H «0 + He 

6*2 

10* 

4*5 X 10+* 

«0 + H -*■ 4- hp 

0*5 

0*02 

7 X 10“* 

+ H “■*“ l *0 + He 

8*8 

10“ 

65 

“Ne + H "Na+ A* 

10*7 

10 

7 x 10~» 

»Mg + H -*■ «AI + Ay 

8*0 

10 

8 X 10~ f 

M Si + A* 

7*0 

10 

8 X 10-” 


Here p is the density of the gas, X 1 and X* the The last column gives the calculated energy 
concentrations (by weight) of the two reacting liberation of different reactions for the conditions 




576 


NATURE 


Sept. 30, 1939, vol. 144 


existing in the interior of the sun (that is, 
T = 2 X 10 7 ° 0 . j p = SO gm. cm. 3 8 ^^- ^hydrogen := 
0 -35) with the additional hypothesis that the 
concentration of the element in question is 0*1 
(except, of course, the first reaction, where both 
X 1 and X* are taken to be 0 *35). 

The observed average energy production of the 
sun is 2 ergs/gm.sec., which corresponds to an 
energy production of about 60 ergs/gm sec. in the 
central regions. Comparing this value with the 
numbers in the last column of the table, we see 
at once that the nuclei *H, ®H, *Ii, 7 Li, # B, 10 B 
and “B, if present at all, should have extremely 
small abundances in the central regions of the sun ; 



otherwise the rate of energy production would 
exceed the observed radiation of the sun by a 
factor of several millions. Thus these reactions 
can scarcely be responsible for the solar energy, 
because, due to the exceedingly small abundances 
of the elements in question, the total energy pro¬ 
duced would not suffice to explain the long life 
of the sun required by geological data. 

On the other hand, the oxygen and all heavier 
element® (with the possible exception of fluorine, 
which» present, however, only in minute amounts) 
cannot gnfr sufficiently high energy production at 
tempesatoea. 

i fib*tho eo&cft aha sr that p- 

JWwwiu H**#) JM»d? 


to an energy liberation which is about thirty times 
too low for the sun. 

The re maining reactions, of carbon and nitrogen 
nuclei, seem to be therefore the only possibility. 
It should be noticed first of all that these reactions 
possess a very important property, forming a 
cyclical chain in which both elements are perman¬ 
ently regenerated. We have in fact the following 
sequence: 

12 C -h -»* 13 N -f 7iv 
«N -+ 13 C -+• e + 

13 C -r^H -♦ + Av (3) 

+ l H -► ia 0 + hv 
i5Q -> + e + 

15 N + *K -► ia C + *He 

We see that in this chain both ia C and 14 N nuclei 
play only the role of catalysts and that the final 
result of the cycles is the transmutation of hydrogen 
into helium . 

The rate of the reaction chain is always deter¬ 
mined by the irate of its slowest link which is, in 
our case, the proton capture by 14 jN\ With this 
rate and the energy liberation of 4 X 10“ 5 ergs per 
cycle, one obtains for the rate of energy production 
the value 100 ergs/gm. sec., in excellent agreement 
with the actual value. 

Thus there seems to be no doubt that energy 
production in the Sun is due to the carbon-nitrogen 
reaction cycles *. 

(2). We can now answer the question concerning 
the characteristics of stars with the same energy- 
producing reaction but different masses and 
chemical constitution, by comparing them with 
the sun by means of the so-called homology 
transformations of stellar models There are nine 
different physical quantities defining the external 
properties and internal structure of a star: the 
total mass M , the total luminosity L, the radius B, 
(or the effective temperature defined by T efr . = 

a / ^ ), the average molecular weight {x, the 

Y 47ritf*ar 

coefficient of opacity of stellar matter *<,, the pro¬ 
duct of concentrations of two kinds of reacting 
nuclei and the functions of p, p and T giving 
the distribution of density, pressure and tempera¬ 
ture in the stellar interior. These quantities are 
connected by five fundamental equations: the 
definition of mass M through p and R ; the equa¬ 
tion of hydrodynamics! equilibrium; the gas law ; 
Eddington’s equation for the transport of energy; 
and the formula giving the rate of thermo-nuclear 
energy production. Thus, choosing for four inde¬ 
pendent variables the M, [l, *<, and X y X %i we can 
determine the relative changes of other variables 
by simple prppoactdonality relations. 

Ifc is pustomary to plassify the stars in the frame 
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of the so-called Hertzsprung-Russell diagram, 
plotting the logarithms of absolute luminosities 
against the negative logarithms of effective tem¬ 
peratures. 

For these two directly observable quantities we 
have the following homology transformations®: 


©=(£) 


4n+13 25 
n+176 



5*5n+20 25 
n+l 75 



w-rl*75 



(4 ab) 

0 25n- i -l*26 
n+l 75 



0 81 

«-r 1*76^ 


where n is the exponent in the temperature 
dependence of N-C-cycles, which at temperatures 
around 2 x 10 7 ° C. is equal to 18. 

If we consider stars with the same chemical 
constitution, the values of L and will depend 
only on M, and this dependence is shown by a 
straight line in Fig. 1, representing the above- 
mentioned Hertzsprung-Russell diagram. The 
numbers along the line correspond to the values 
ofM/MO. The shaded area represents the so-called 
main sequence in which most of the known stars 
are located, and the observed masses of stars are 
indicated by numbers in little circles. The dose 
agreement between the observed and calculated 
locations brings us to the conclusion that the main 
sequence should he interpreted as the collection of 
stars of different masses with the same chemical 
constitution and the same energy-producing reaction 
as in the sun (that is, G-N-cycles). 

Although the agreement between the observed 
values of M, L and the theoretical relations (4ab) 
with n = 18 is excellent for the stellar masses 
between 0*5 MO and 2*0 MQ s , there are quite 
noticeable deviations at both ends of the main 
sequence. The deviations for very luminous stars 
of large mass are, most probably, due to the effect 
of the high radiative pressure, whioh has to be 
neglected in the derivation of the homology trans¬ 
formations. On the other hand, the deviations at 
small luminosities might be due to the fact that 
for these stars the C-N-cycle is no longer the main 
energy-producing reaction. We have seen above 
that in the sun the l H + l H reactions give only 
1/30 of the total energy production; however, 
due to its comparatively small temperature 
dependence, this reaction becomes predominant 
at temperatures below 1 *5 X 10 7 ° C,, which just 
correspond to central temperatures of stars on the 
lower part of the main sequence. 

We can now apply the homology transformations 
(4 ab) to the study of evolutionary changes of a 


star due to the continuous consumption of the 
hydrogen supply by the energy-producing reaction. 
The transmutation of hydrogen into helium in¬ 
creases the average molecular weight p and the 
opacity ^ of the stellar substance and decreases 
the value of X x X z (in which X 1 is now the constant 
nitrogen content, and X 2 the variable hydrogen 
content). This defines the changes of the l umin osity 
and the effective temperature and enables one to 
draw the evolutionary track of the star in the 
Hertzsprung-Russell diagram. In Fig. 1 such a 
track for the sun is shown by the heavy line, the 
numbers along the track representing the hydrogen 
content at different stages of the evolution. We 
see that during the process of the (hydrogen-) evolu¬ 
tion the luminosity and the effective temperature of 
any star, and in particular of our sun, is bound to 
increase by quite a considerable amount . But inas¬ 
much as for the sun it would take 1 *2 x 10 w years 
to burn all its present hydrogen content, the yearly 
changes of the luminosity and spectral class are 
quite negligible and could not he detected by 
observation. 

Here, however, is an important question. If 
different stars at different stages of their evolution 
possess quite different luminosities, there should 
be no correlation between the luminosities and 
masses of stars ; this is, however, in contradiction 
with the well-established existence of the empirical 
mass-luminosity relation. The solution of this 
difficulty is very simple 7 . The rate of consumption 
of hydrogen at different stages of the evolution 
is evidently proportional to the total luminosity 
of the star. Thus the star will stay a much longer 
time in the lower part of its evolutionary track 
and pass much more quickly through the stages 
of high luminosity. Thus the empirical mass- 
luminosity relation should be considered as a statistical 
regularity due to the fact that most of the stars are 
observed in the lower part of their evolutionary trade. 
A more detailed survey of stellar masses must 
necessarily lead to the detection of stars with 
luminosities considerably higher than those re¬ 
quired by the ordinary mass-luminosity relation. 
It should be noticed, however, that for the stars 
in the lower half of the main sequence, such late 
stages of the hydrogen evolution probably could 
not he observed at all, because the evolutionary 
life of these stars is considerably longer than the 
period of time (~ 10 9 years) which has passed 
since their formation. 

1 Atkinson, It. d'E., and Hontennans, P. G.„ Z. Phys., 54, 666 (1029.) 

* Gamow, GL, and Teller, E., Phyt. Rev., 58, 608 (1988). 

* Bathe, H., Phyt. Rev., 65, 484 (1989). 

4 Beths, H., and Critchfleld, Oh. Phyt. Rev., 54, 248 (1988), 

* Gamow, G„ Phyt. Rev., 53, 69 (1938) ; 66, 718 (1989). 

* Gamow, Q, Astrophy*. J., 89,180 (1989). 

" Gamow, G., Phyt. Rev., 68, 907 (1988). 

(To be continued) 
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OBITUARIES 


Dr. A. C. D. Crommelin 

W ! deeply regret to record the death of Dr. 

A. C. D. Cro mm elin which occurred on 
September 20. Andrew Claude de la Cherois 
Crommelin wag bom at Cushenden, Co. Antrim, on 
February 6, 1865, being the third son of Mr. Nicholas 
de la Cherois Crommelin, a member of the Huguenot 
family of that name. Educated at Marlborough 
College, he afterwards went to Trinity College, 
Cambridge, where he graduated as twenty-seventh 
wrangler in the Mathematical Tripos of 1886. 

After leaving Cambridge, Crommelin became for a 
time an assistant master at Lancing College ; but his 
interests lay in astronomy, and it was fortunate for 
him that in 1891 the appointment of an additional 
assistant at the Royal Observatory, Greenwich, was 
sanctioned. Crommelin proved to be the successful 
candidate and he joined the staff on May 11, 1891. 
He was given charge of the altazimuth telescope and 
of the reduction of the observations of the moon which 
were made with it. He also undertook the reduction 
of observations of occultations of stars by the moon 
and of visual observations of the positions of comets 
made with the Sheepshanks equatorial. This work he 
continued to do throughout his career at Greenwich, 
though the programme of work with the altazimuth 
telescope became more extensive when, a few years 
after his appointment, the older instrument of Airy 
was replaced by a larger and more elaborate one. 

The character of his work prompted Crommelin to 
take up the computation of orbits and ephemerides, 
and his name soon became known as the computer of 
the orbits of newly discovered comets and minor 
planets and of ephemerides for them. But his most 
important contribution to astronomy was the work 
he did, in collaboration with Cowell, in investigating 
the motion of Halley’s comet and predicting its 
position cm its return in 1910. Their prediction of the 
date of perihelion passage differed hut three days 
from that actually observed. This research gained 
for its authors the hlndemann prize offered by the 
Astronomische GeeeUschaffc, and the University of 
Oxford conferred on them the honorary degree of 
D.Sc. 

Ckommelin contributed a number of papers of a 
similar nature to the Monthly Notices of the Royal 
40tronemic&& Society, and for more than forty years 
wrote tim annual notes on minor planets and comets, 
a piece «£ work demanding much care and research 
on hw park For some years he computed and pub¬ 
lished e phemerid es for the physical observation of 
Kara* Jupitee, Satan and the moon, until this work 
waa wfartftkms: by the Almanac”. In bis 
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valued contributor to Nature of notes and articles 
on astronomical subjects. 

Crommelin was elected a fellow of the Royal 
Astronomical Society in 1888. He served as one of 
its secretaries from 1917 until 1923 and was president 
during 1929-31. He was president of the British 
Astronomical Association m 1904-6 and was for 
many years director of the Comet Section. 

Crommelin retired from the Royal Observatory 
in May 1927, after thirty-six years service, but be 
continued to be actively interested m the work of 
his choice. He married, m 1897, Letitia, daughter of 
the Rev. Robert Noble. Mrs. Crommelin died in 1921, 
and he lost his elder son and younger daughter in 
tragic circumstances. He is survived by one son and 
one daughter. 


Commander F. Wild, CJ3.E. 

Commander Fbatue Weld, whose death took 
place on August 21, was born at Skelton, in 
Yorkshire, in 1873. His father was clerk of the 
Eversholt Paroohial Charity at Wobum (Beds.) and 
on his mother’s side he claimed descent from the 
celebrated antarctic pioneer, Captain Cook. He 
entered the Merchant Service in 1889, receiving his 
early training in sail in the famous clipper ship 
Sobraon, He entered the Royal Navy in 1900, and 
was serving as an A.B. in the Vernon when he was 
appointed to the National Antarctic Expedition 
(1901-4) under Scott. On this expedition, while still 
serving as a naval rating, he earned the praise and 
admiration of Scott himself for his coolness and 
resource under danger and for his qualities of leader¬ 
ship. But even more important for his future career 
was the attachment which grew up then between 
him and Shackleton, an attachment which developed 
into a lifelong friendship. 

Wild’s subsequent polar career is well known. He 
returned to the Antarctic with Shackleton in the 
Nimrod in 1907 “in charge of provisions”, and took 
part, along with Shackleton, Adams and Marshall, m 
that magnificent journey which all but reached the 
Pole. Almost immediately afterwards he joined the 
Austra lasi an Antarctic Expedition of 1911-14 under 
Dr. Douglas MawBon, during which he commanded 
the Western Base on Queen Mary Land. At the 
conclusion of this expedition, after a brief interval 
ashore, he sailed again with Shackleton on the eve of 
the War of 1914-18 in the ill-fated Endurance, After 
the loss of that vessel in the Weddell Sea, he remained 
in charge of the expedition on Elephant Island, and 
there through four and a half months of extreme 
privation he polled through to health and safety 
twenty-one semi-starved and ill-dad men. 

After the tragic death of Shackleton at South 
Georgia in 1922, Wild commanded the Shaokleton- 
Rowett Antarctic Expedition of 1921-22 in the Quest, 
Although the veesd^ailod to reach her main objective, 
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the Enderby-Coats Land coast, useful work was 
accomplished, covering a wide scientific field, notably 
on the islands of South Georgia, Elephant, Gough, 
Tristan da Cunha and others. 

During the War of 1914-18, Wild led a commercial 
expedition to Spitsbergen and served in the R.N.V.R. 
with the rank of Commander. He went to South 
Africa in 1922 and engaged in farming. The venture 
failed, and, like so many others who have served a 
great cause with selfless devotion, he fell upon hard 
times. He was granted a Civil List pension shortly 
before his death. 

Wild was a little man of slight build. Most indeed 
would have called him frail until they felt the power 
of his hands or saw him trimming coal in the intense 
heat of a ship's bunker in the tropics, or swinging 
back on a topsail halyard. He had bright, piercing 
blue eyes which twinkled at you when he spoke. 
They twinkled most—with sheer pleasure—during the 
headlong rush and excitement of shortening sail in 
heavy weather, or when, as he often did, he held the 
steer-oar of a small boat while negotiating a dangerous 
landing on a lee shore. 

Wild was essentially a seaman of high quality, and 
a leader of men. His scientific achievement can 
therefore only be fairly judged by the work of those 
specialists—the surveyors, geologists, meteorologists, 
zoologists and others—who were placed in his charge 
and were encouraged by his example. It is perhaps 
not generally realized, however, that it was Wild 
who discovered the coal seams in the great Beacon 


Sandstone formation high up on the Beardmore 
Glacier in 85° S. His detailed description of these 
coal measures is incorporated in the publications of 
the late Sir T. W. Edgeworth David. 

As leader of Mawson’s Western Party he was 
responsible for a notable contribution to antarctic 
exploration and research when he opened up Queen 
Mary Land by sledge under conditions which have 
seldom, if ever, been equalled for severity in the 
history of polar research. 

If there was work to do, however hard or unpleasant 
the task, Wild never spared himself. His devotion to 
the cause which he served, his unquenchable spirit 
under severe trial, his cool head in emergency, his 
complete selflessness and, above all, his ever ready 
and kindly advice made him loved and respected by 
all who served with him throughout his long polar 
career. James W. S. Mark. 


We regret to announce the following deaths: 

Prof. Sigmund Freud, For. Mem. R.S., formerly 
professor of neurology in the University of Vienna, 
on September 23, aged eighty-three years. 

Dr. J. A. Loeser, author of “Die psyehologische 
Autonomie des organisehen Handelns", in which 
novel views on animal behaviour were put forward, 
on September 12, aged forty-one years. 

Dr. G. M. Murray, emeritus professor of medicine in 
the Victoria University of Manchester, known for his 
work on diseases of the thyroid gland, on September 21. 


NEWS AND VIEWS 


The British Association in War Time 
Since the Dundee meeting of the British Associa¬ 
tion was brought to an untimely end, the office at 
Burlington House, London, has been re-opened for 
the routine work which always follows upon the 
annual meeting, and a certain amount of official 
business is also being carried on at Down House, 
where the rooms normally open to the public are 
closed and dismantled, and Charles Darwin's former 
dining-room serves the valuable if regrettable purpose 
of an office-refuge. The first number of the new 
quarterly report, The Advancement of Science , will be 
produced, all being well, probably rather later than 
the announced date at the end of October, and in 
smaller bulk than was contemplated. As to its future, 
and, for that matter, the future of the Association's 
work generally, obviously nothing definite can be 
stated. Preparations for the intended meeting next 
year in Newcastle-upon-Tyne have been suspended, 
by agreement with the authorities there. It is an 
unhappy coincidence that the last meeting in that 
city was the last to be held during the last war, in 
1916. Conditions axe so far different now that it is 
impossible to estimate whether any sort of meeting 
could or should be held next year, whether in New¬ 
castle or anywhere else. Yet it is permissible to 
dream of the possibility of adapting the Association’s 


very flexible constitution to a meeting of four days 
or so, with science in war time as the leading theme, 
with sessions in three or four telescoped sections— 
physical, biological, anthropological, and economic, 
for example—and of course the Division for the 
Social and Economic Relations of Science. No doubt 
before anything of this sort could be undertaken 
there would be need of careful and wide inquiry as 
to the amount of support which might be forth¬ 
coming for such an effort. But if this were favourable, 
such a meeting could be arranged at relatively short 
notice. “The minor humours of war” may be offered 
in advance as one subject on the anthropological side. 

The Fourth Partition of Poland 

During the twenty years of its existence as an 
independent republic, Poland, like Czechoslovakia, 
fostered science and learning in a ma i mer which 
gained the admiration of the whole civilized world. 
Its President, Prof. Ignacy Motfeicki, was a dis¬ 
tinguished chemist, and many other men of science 
took leading roles in the country’s affairs and were 
able to ensure that education, science and culture 
were not neglected. There were thus very flourishing 
universities at Warsaw, Cracow, Lwdw, Poznafi, 
Vilno and Lublin. Almost every important town 
had its polytechnic high-school and there were 
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special colleges and institutes connected with agri¬ 
culture (Warsaw, Pulawy and Bydgoszcz), mining 
(Cracow) and veterinary science (Lw6w), in addition 
to various scientific academies and societies in 
different centres. 

It is doubtful whether these centres of science 
will function again before the end of hostilities, and 
even if some attempt were made to utilize them it 
will not be for Polish science and culture, since the 
unhappy nation is again witnessing a partition, the 
fourth, of the State. Prom what appears to be the 
intention of Poland’s invaders, Germany will gain 
possession of the seats of learning at Warsaw (the 
university is in the western half of the city), Cracow, 
Bydgoszcz and Poznati, whilst those of Lublin and 
Lwdw will pass into Russian hands. The fate of 
Yilno and its university and cultural institutes is not 
certain, since the possibility of its return to Lithuania 
must not be excluded. Our sympathy goes out to 
the many men of science in Poland whose work has 
been interrupted and who have to suffer the horrors 
of a modem war in which they are the victims of 
unprovoked aggression. 

Patents in War Time 

Various Acts of Parliament and statutory rules 
control the issue of patents. They lay down definite 
f.irrw limits within which cert ain thirlgs mus t be 
done by an inventor who is applying for a grant. 
For* example, the complete specification must be 
filed not later than twelve months after the pro¬ 
visional, and the application as a whole must have 
reached the stage of being “in order for acceptance” 
not later than eighteen months after the earliest 
filing date. In the same way renewal fees must be 
paid promptly as they fall due, or the patent will 
lapse. Extensions of time varying from one to three 
months can he obtained on payment of stipulated 
fees, but after that no extensions are allowed. In 
the Electrical Review of September 22, a “Legal 
Correspondent” writes an instructive article on the 
effects of the new patent legislation. The ‘intellectual 
property* which is created by the operation of the 
patent system, as well as the artistic property which is 
called copyright, both stand in a class apart from the 
ordinary trade and business of mankind. It is there¬ 
fore for the benefit of all that they should be safe¬ 
guarded even when they come from an enemy source. 

The changes to be made in patent procedure, in 
order to meet the abnormal conditions of war, are 
set out in the new Patents, Designs, Copyright and 
Tjtade Marks (E mer gency) Bill, to which the Royal 
Assent was given cm September 21. The first clause 
of the Act states that any existing license granted 
Undeff a patent does not become invalid simply 
because the proprietor or owner of the patent is an 
anumy. Clause 4. of the Bill preserves the right of 
otk enemy, wen during the period of hostilities, to 
agapfc fQt the grmjt of a British patent. At the end 
tfto sodden release of patents 
oases went 
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were formally accepted and published, naturally 
created considerable confusion and embarrassment. 
When the next armistice comes, we may reasonably 
expect that the experience gained in similar problems 
twenty years ago will stand us in good stead. 

Food Production in War Time 

The Agricultural Research Council is to work in the 
closest co-operation with the Ministry of Agriculture 
and the Department of Agriculture for Scotland in 
connexion with research and investigations into 
problems that may arise from the food production 
campaign. Since March last a committee of the Agri¬ 
cultural Research Council has had under examination 
the progr amm es of research and the qualifications of 
the staffs of agricultural research institutes from the 
point of view of an emergency. It will be the function 
of the Council now to guide the i ©search at these 
institutes into the special agricultural problems 
arising out of war conditions. For this purpose the 
chairman of the Agricultural Research Council (Sir 
Thomas Middleton) has, with the approval of the 
Lord President of the Council, appointed a s m all 
executive committee, which will keep all members 
of the Council in close touch with the situation. 

The Minister of Agriculture and Fisheries has also 
constituted an advisory panel the members of which 
will be available for consultation, as need arises, on 
the immediate technical problems of war-time food 
production which do not call for further research. 
The members of the panel are : Prof. F. L. Engledow 
(cereals and crops). Prof. J. A. Hanley (soils). Prof. 
H. D. Kay (dairying). Sir John Russell (plant 
nutrition), Prof. J. A. Scott Watson (general agricul¬ 
ture), Sir George Stapledon (grassland). Dr. T. 
Wallace (nutrition of horticultural crops), Dr. S. J. 
Watson (grass and fodder conservation), and Dr. 
BL E. Woodman (livestock and nutrition). The 
Secretary of State for Scotland will consult the 
agricultural colleges and the research institutes in 
Scotland on any technical questions on which their 
advice may be desired. 

The Spirit of Adventure 

There is no greater need in our time than the 
development of the capacity to weigh evidence and 
form sound judgments, and, having formed indepen¬ 
dent judgments, to have the reliance to stand by 
them. Although the main objects of Surgeon-Com¬ 
mander G. Murray Levick in leading expeditions of 
school-hoys into uninhabited wilds is to widen out¬ 
look and to foster the spirit of adventure, one of the 
chief results must be the encouragement of indepen¬ 
dence and self-reliance; and no praise can be too 
high for the enthusiasm and skilled planning which 
has induced him to shoulder the responsibility of 
organizing and conducting seven such expeditions 
for the Public Schools Exploring Society which he 
founded in 1932. Three of the expeditions have been 
to Lapland and four to Newfoundland, which aff ords 
just those great areas of unmapped and uninhabited 
Country which suit the needs of the young explorers. 

{Continued on page 589.) 
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Agriculture and Horticulture 

Seed and Potting Composts 

With Special Reference to Soil Sterilization. By 
W. J. C. Lawrence and J. Newell. Pp. 128. (London : 
George Allen and Unwin, Ltd., 1939.) 3$. 6 d. net. 

HIS lucidly written and well-illustrated book 
forms a report of the authors 1 experimental 
work designed to overcome difficulties experienced in 
making mixtures or composts of soil, complicated by 
the necessity of sterilization to prevent fungal 
diseases. A close scrutiny of the available materials 
was followed by tests of various methods and appar¬ 
atus used for soil sterilization, on a larger scale 
suitable for commercial purposes, and on a smaller 
scale convenient for amateur gardeners. The more 
frequent causes of unsatisfactory results are listed 
in the text, and the methods are critically evaluated. 

Two thoroughly tested standard composts are 
recommended. By the judicious use of powdered 
chalk and superphosphates, added after sterilization 
of the loam, satisfactory growth of the seedlings of 
numerous plants has been obtained in the first com¬ 
post ; in the second compost, used for many pot 
plants, nitrogen is provided in organic form by horn 
and hoof grist, but it has been foimd necessary to 
supplement this, especially for pot-bound plants, by 
the addition of nutrients relatively rich in nitrogen 
in solution. This solution is prepared from a pro¬ 
prietary general fertilizer with the addition of 
ammonium nitrate or sulphate. 

The success of the author’s methods at Merton 
and the growing and widespread adoption of their 
procedure in the industry form the best notice of 
their work, which has already enhanced the reputation 
of the John Innes Horticultural Institution held 
by practical growers. 

The Study of the Soil in the Field 
By G. R. Clarke. Second edition. Pp. 192 -f 1 plate. 
(Oxford : Clarendon Press ; London : Oxford Uni¬ 
versity Press, 1938.) 6 $. net. 

ANY improvements have been made in the 
second edition of Mr. Clarke’s book. It is 
unique among English (and most other) books on 


the soil in treating the subject entirely from the point 
of view of the student in the field and virtually 
ignoring the existence of the laboratory chemist and 
physicist. The true pedologist, says the author, 
should study the soil as an organism evolving under 
the influence of its environment, rather than as a 
subject for very impure chemical experiment. 

Mr. Clarke tends to be somewhat dogmatic in his- 
statements, and the inexperienced student will have 
to exercise care in accepting as facts what are ex¬ 
pressions of the author’s personal hut usually well- 
founded opinions. Half the book describes the 
system worked out and used at Oxford for making 
and recording observations in the field, and the other 
half various systems of soil surveying and mapping 
used in different countries. Readers in some of these 
countries may object that their particular system has 
not received full justice, but what is lost in justice 
is gained in the simplicity of description which Mr. 
Clarke employs. 

The book is intended to be carried in the pocket 
of the field worker, and will form a very valuable 
addition to his equipment. 

Practical Lawn Craft 

By R. B. Dawson. (Agricultural and Horticultural 
Handbooks.) Pp. 300+21 plates. (London: Crosby 
Lockwood find Son, Ltd., 1939.) 16s. net. 

HE outstanding feature of this invaluable book 
is the thoroughness with which every detail 
connected with lawn craft is discussed. The combina¬ 
tion of wide practical experience with exhaustive 
experimental work is evident throughout, and no 
aspect of the problem is too insignificant to be con¬ 
sidered. An important feature is the comparison of 
the different management necessary for various types 
of sports grounds and for aerodromes, coupled with 
diagrams of the lay-out in several cases. The value 
of the book is much enhanced by the chapter on turf 
upkeep in other countries, which serves to correlate 
the various problems and to render the data of more 
general application. Amateurs and professionals alike 
owe 9 debt of gratitude to the author for his masterly 
presentation of a subject of such general interest. 

W. E. B. 
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Anthropology and Archaeology 

Catalogue of Demotic Papyri in the British Museum 
Vol. 1 : A Theban Archive of the Reign of Ptolemy I, 
Soter. By Prof. S. R. K. Glanville, Pp. lii-f-73 13 
plates. (London: British Museum, 1939.) Paper, 
33*. ; cloth, 3 5s. 

A LTHOUGH the collections of papyri in the 
British Museum contained demotic papyri so 
long ago as 1334, very little from them has been 
published. The catalogue which has been prepared 
by Prof. S. R. K. Glanville, using the short catalogue 
of Sir Herbert Thompson as a basis, will be completed 
m three volumes, of which the first, now issued, 
consists of a series from a single archive relating to a 
property at Thebes; the second will cover the literary 
documents, and the third will contain business and 
legal documents. 

The collection of documents in the first volume 
dates from the reign of Ptolemy I Soter, with the 
exception of four receipts for payments, which fall 
in the reign of Ptolemy H Philadelphus. All are 
concerned with the history of a small property 
(or its owners) over a period of twenty-three years, 
during which time no less than nine persons 
successively acquired some sort of legal interest in it. 
What, however, is especially interesting is that the 
British Museum texts link up directly with other 
texts in the Rylands Library, in Philadelphia, and 
elsewhere, which take hack the history of the estate 
for another quarter of a century, making up a record 
of its vicissitudes and of those of the family connected 
with it for just under fifty years. This material which, 
in. addition to its reproduction, has been transcribed, 
translated and edited with a detailed commentary 
by Prof. Glanville, not only provides much interesting 
information in regard to neighbourly relations and 
the construction of dwelling houses in an ancient 
Egyptian city, but also affords a glimpse of the 
Egyptian theory of ‘ancient lights’. 


Racial Proverbs 

A Selection of the World’s Proverbs arr ang ed 
Linguistically, By l)r. Selwyn Gurney Champion. 
Pp. cxxix4-767. (London: George Routledge and 
dons. Ltd., 1938.) 35*. net. 

Proverbes et dictons Syro-Libanais; texte arabe, 
transcription, traduction, commentaire et index 
smalytique 

Bar Prof. Mic he l Feghaii. (University de Paris: 
Travaox et m6moiree de l’lhstitut d’Ethnologie, Vol. 
3L) Pp. xvih-f850. (Paris: Institut d’Ethnologie, 
1938.) 187J>0 fcaams. 


(1) nPHE collecting of proverbs and gnomic sayings 
A of the various peoples and nations of the 
worid m an ente rtainin g hobby ; it is also an important 
pdlijeci of ethnogpraphical research. For those who 
rfc n^erely an OPteartaintncnt it may be said that 
ht. ooIteGtinn, to which he has devoted 

~ ““p» Vitim id scope and geographical dis- 

<imraeter; and 
for tfae ot>n* 


or phrase desired. Brief statements or analyses by 
different hands deal with the proverbial lore of each 
country or people ; while Dr. R. R. Marett has some 
remarks to offer on the question of the proverb as 
an element in cultural studies. It must be said, how¬ 
ever, that while some of these introductions are 
excellent—that on the Arabian proverb is an instance 
in point—not all are the work of authors of equal 
skill and authority. Indeed, one writer makes the 
remarkable admission that until three months pre¬ 
viously to the time of writing he was unaware that 
the people with whom he deals had any proverbs at 
all ! 

Nor is the collection of proverbs itself above 
criticism. For English readers unacquainted with 
the original language or with the people, a literal 
translation is of little value unless the English 
equivalent, if there is one, is added. The least satis¬ 
factory section is the Greek, in which quotations from 
the poets appear as proverbs without remark, and 
no distinction is made as to whether the source is 
ancient or modern Greek. Scientifically, it is to be 
feared, as Dr. Marett seems to hint, this collection 
of proverbs can have little value. A proverb without 
commentary to explain its meaning and the conditions 
of its use cannot afford the assistance it should to 
an understanding of the mentality of its users, or 
throw light on their customs and beliefs. 

(2) By way of contrast readers may turn to the 
second volume mentioned above—a detailed and 
extensive record of proverbs and sayings current in 
certain parts of Syria, in which tire given original 
text, translation and detailed commentary. The 
result is a very complete picture, necessarily un¬ 
systematic, of the mentality, daily life, social relations 
and beliefs of the people. 


Biology 

Sveriges Skogsinsekter 

Av Ivar TrSg&rdh. Pp. xii4-509. (Stockholm: 
Hugo Gebers Fdrlag, 1939.) 20 kr. 

W E welcome the appearance of a second edition of 
this standard work on Swedish forest insects. Its 
author, Ur. Ivar Trag&rdh has been, for nearly 
thirty years, a prolific and enthusiastic student and 
writer on the subject of forest entomology. In this 
time he has made a name for himself as an authority 
of high rank. He is a familiar figure at international 
congresses, and has thus become known person¬ 
ally to many English entomologists. 

The first impression upon looking through this 
volume is the excellence of its letterpress and the 
wealth of its illustrations (some 570 in n umb er). These 
latter are nearly all examples of the half-tone process, 
and the majority are either original or borrowed from 
various already-published writings by the author. 
The book is divided into twelve chapters and, as might 
be expected, the most extensive is devoted to the order 
Coleoptera, while in the last five chapters the theory 
and practice of forest entomology are discussed. At 
the end there are diagnostic keys to the identification 
of fbreet pests under each kind of tree, the insects 
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being quoted under their vernacular names. A 
reliable, practical and scientific book of this kind, 
in its new edition, will doubtlessly be welcomed in 
Sweden in view of the great importance of forestry 
in the national economy. In other European countries 
a German translation would be an undoubted ad¬ 
vantage. Finally, it may be added, almost all the 
English forest pests will be found to be discussed 
within its pages. 

A Laboratory Introduction to Animal Ecology and 
Taxonomy 

A Laboratory Guide with Keys prepared with Par¬ 
ticular Reference to Freshwater and Terrestrial 
Habitats of the Deciduous Forest Region in North 
America. By Prof. Orlando Park, Prof. W. C. Allee 
and Prof. V. E. fcShelford. Pp. x + 272. (Chicago: 
University of Chicago Press ; London : Cambridge 
University Press, 1939.) 10s. net. 

HIS handbook is written for the naturalist, and 
is intended for those taking introductory college 
courses, interested amateurs and high-school students. 
Its object is to train the student to identify the 
terrestrial and freshwater animals of the Chicago area, 
to study their habits, to experiment with them in a 
simple way, and to find out what is known about 
them from hooks. References are given in each 
section, and there is an extensive bibliography. 
Problems are set to stimulate further investigation. 
There are synoptic keys, carried as a rule only to 
orders, and the student is encouraged to construct 
his own key by means of an exercise based on ten 
species of the local snail Polygyra. Pratt’s k "Manual 
of Common Invertebrate Animals” and Ward and 
Whipple’s “Fresh Water Biology” are then used for 
the identification of genera and species. Statistical 
methods are lightly touched upon and a section on 
cave animals is included. A glossary of technical 
terms used in the keys supplements the explanations 
found in the text. There are seventeen clear line- 
drawings, mostly by T. J. Baggy. The pages are 
threaded on ten metal runners which keep the leaves 
flat when the book is open, but are somewhat awk¬ 
ward to manipulate. The book gives an admirable 
presentation of the subject. 

Flora of Devon 

Phanerogams, Vascular Cryptogams, Charophyta. 
Promoted by the Devonshire Association. Edited 
by Rev. W. Keble Martin and Gordon T. Fraser, 
with the assistance of Rev. Thomas Stephenson and 
Francis M, Day. Pp. xv +787-f 8 plates. (Arbroath; 
T. Buncle and Co., Ltd.; London: Wheldon and 
Wesley, Ltd., 1939.) 25*. 

T HE editors of this “Flora of Devon” are to be 
congratulated on the care and attention they 
have given to this long-awaited volume. Some seven 
hundred pages of print are devoted to a detailed 
study of the distribution of the plants found in the 
oounty, which for the purposes of this survey has 
been divided into two vice-counties (following Wat¬ 
son), eight districts and twenty-three sub-districts. 
Under each species and sub-species is given a list of 
the places in which it is or has been found and the 


records of the species in the district. This has entailed 
a careful study of the specimens in the herbaria 
in the county, consultation with the systematise 
who are specialists in the different groups, and an 
examination of the relevant literature, of which a 
bibliography is given. 

The result is a very complete and careful record 
of all the data relating to each species and sub¬ 
species, which is grouped in accordance with the 
“London Catalogue of British Plants” (eleventh 
edition). For the specialist and the systematist the 
book should be of immense value. Its appeal and 
scope would, it appears to the reviewer, have been 
widened had the details given for each plant been 
somewhat curtailed, thereby allowing of more than 
forty pages for the introductory portion, which 
seems to be of more value to the general reader and 
student. The meteorological, geological and ecological 
data which are outlined in these first few pages are 
of great interest and some portions, at least, might 
have been expanded, to group, for example, the 
plants under localities, and not. as is found later 
in the book, the localities under the plants. Out 
of some eight hundred pages, more than twenty 
might, with effect, have been devoted to the ecology 
of the county r . J. C. 

Experiments in Plant Physiology 
A Laboratory Text-Book. By- Dr. Walter E. Loomis 
and Dr. Charles A. Shull. (McGraw-Hill Publications 
in the Botanical Sciences.) Pp. xiv+213. (London ; 
McGraw-Hill Publishing Co., Ltd., 1939.) 12*. 

HIS book consists of the first part of the authors’ 
“Methods in Plant Physiology”, which has been 
revised and rewritten. There are sections on colloids, 
water-relationships of the plant, photosynthesis, 
respiration, reserve foodstuffs, water-cultures, growth 
and tropisms, while a few experiments on growth 
substances have also been included. While most 
teaching physiologists, doubtless, will always prefer 
to devise their own teaching experiments, the present 
work is remarkably suggestive of fundamental prac¬ 
tical work well within the capabilities of most inter¬ 
mediate and general class students. Two pleasing 
features are the questions added at the end of most 
of the sections, and the many references to recent 
literature (nearly all in English) on which the experi¬ 
ments have been based. The consequence should 
certainly be that the student will be induced to see 
beyond the actual experiment he has performed, and 
will try to relate it to the results of modem research. 

One would have wished to see more attention being 
paid to various tests for reserve foodstuffs. A weak¬ 
ness of the book is the failure to include details of 
practiced work on the physiology of the fungi : experi¬ 
ments on the effects of growing moulds on different 
carbohydrates, or at different temperatures or on 
media of various dilutions, should form part of any 
advanced course on practical plant physiology. But 
apart from this major criticism, it must be said that 
the authors have produced a very useful book which 
can confidently be recommended to university and 
college teachers. 
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Chemistry 

Meilor's Modern Inorganic Chemistry 
Revised and Edited by Dr. G. D. Parkes in collabora¬ 
tion with Dr. J. W. Mellor. Pp. xix + 915. (London, 
New York and Toronto ; Longmans, Green and Co., 
Ltd., 1939.) 12s . 6d. 

T HIS new edition of Dr. Mellor’s well-known book 
is practically a new work, the arrangement and 
text having been drastically changed. It is now more 
systematic and will be found much easier to read by 
junior students, although some readers who know 
the original work may regret the omission of the 
digressions which stamped the book with an original 
character. The first part now deals with theory, then 
come seven chapters devoted to hydrogen, oxygen, 
carbon, nitrogen, sulphur and the halogens, and their 
principal compounds, and then the remainder of the 
book discusses the other elements and their compounds 
in the order of the periodic table. The salts are now 
described under the metals. Most of the diagrams 
are new or have been redrawn, and some are not very 
satisfactory, essential parts being omitted, and in at 
least one ease the diagram does not correspond with 
the description. In the description of atomic structure, 
the presence of electrons in the nucleus is postulated 
in the text. 

The new edition of “Mellor” is a straightforward 
text-book of intermediate and pass standard which 
will undoubtedly maintain the popularity of the 
original work. The type is larger and clearer 
than that of earlier editions. 


Casein and its Industrial Applications 
By Edwin Sutermeister and Frederick L. Browne. 
(American Chemical Society Monograph Series, No. 
30.) Second edition. Pp. 434. (New York: Reinhold 
Publishing Corporation; London : Chapman and 
Hall, Ltd., 1939.) 32 s. M. net. 

T HIS book tells all about casein—a material 
which continues to increase in importance as 
an. industrial raw material: there is much progress to 
record in the twelve years since the first edition. 
Casein is used in glues, in paper-making, in paints, 
in the leather industry, in foods and medicines, etc., 
and there are chapters under each of these headings 
packed full of information. The importance of casein 
as a plastic does not lessen in spite of the many 
alternative plastic materials. A remarkable coloured 
plate shows objects fabricated from casein. 

The chemistry, man u fa cture, analysis and storage 
of casein also receive attention. There is a short note 
on synthetic textile fibres from casein, which con- 
chwies with the forecast that artificial wool fibre will 
eventually attain the commercial importance of rayon. 

There ajpe ten contributing authors, including the 
two whose names are on the title-page. 


if. xiib629. (London: 

«a& Sana, 1939.) &L 

f to md&itfcual topics roughly in 



those sections which deal with stock examination 
questions within such limits as may enable the candi¬ 
date to reproduce them or their substance in half an 
hour, and also by omitting or only briefly recapitu¬ 
lating work up to School Certificate level, the author 
has been able to present the material for Higher 
Certificate students in a relatively small compass. 
Examination questions are not given. The book is 
divided into two parts, the first containing theory 
and the second an account of the elements dealt with 
in the order of the Periodic Table. There is a short 
section on the electronic theory of valency. The tests 
for the important metals are given. Preparative 
details are only briefly stated, but manufacturing 
processes are described in the important cases in some 
detail. Dr. Holmyard’s book is clearly and attrac¬ 
tively written and contains a well planned course 
of the appropriate standard. A good feature is 
the presentation of equations for all the important 
reactions. 

The Fundamentals of Chemical Thermodynamics 
Part 1 : Elementary Theory and Electrochemistry. 
By Dr. J. A. Y. Butler. Third edition. Pp. xv-j-271. 
(London : Macmillan and Co., Ltd., 1939.) 7 s, 6 d. 

T HE general plan of the new edition of this book 
remains the same as that of former editions, but 
some sections have been revised. These include the 
chapters on electrochemistry, a simplified treatment 
of gas reactions, and a short section on semiquinones 
in the chapter on oxidation-reduction potentials. 
The book is very clearly written, and provides an 
excellent introduction to the subject for chemical 
students. 


Engineering 

Hydraulics 

For Engineers and Engineering Students. By Prof. 
Frederick Charles Lea. Sixth edition. Pp. xii + 767. 
(London : Edward Arnold and Co., 1938.) 21s. net. 

T HE issue of the sixth edition of Prof. Lea’s 
“Hydraulics” is a remarkable event in these 
days, when the pace at which engineering science 
develops is such as in a few years to put out 
of date the great majority of treatises. In the 
thirty years since it first appeared, the author has 
kept successive editions well abreast of and in close 
contact with the most recent developments, and t his 
has no doubt been in large measure due to the 
active part he himself has taken in scientific investiga¬ 
tions and in the work of the professional institutions. 
Therefore, while the great body of unchanging 
hydraulic principles and their general applications 
constitute the main structure and usefulness of this 
volume, we find that, further to the previous addi¬ 
tions, there have been included discussions on 
formulae arising out of the most recent work on the 
flow of fluids in pipes and channels and over weirs. 
The tables and charts based on these should prove 
very useful when a coefficient has to be chosen for a 
particular case. Additions have also been made 
to show new designs of turbines and pumps, and a 
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description of the latest type of electric-hydraulic 
forging press is another of the added features which 
maintain the repute of the book as one of the foremost 
treatises on the subject of hydraulics. 

Essentials of Alternating Currents 
By Prof. William H. Timbie and Prof. Henry H. 
Higbie. Second edition. Pp. x + 378. (London: 
Chapman and Hall, Ltd.; New York : John Wiley 
and Sons, Inc., 1939.) 11*. net. 

TIRING the last ten years there has been a wide 
expansion in the applications of alternating 
current power both for domestic use and in industry. 
The wide use of static condensers for improving the 
power factor, and the introduction of more efficient 
rectifying devices, have made a knowledge of the 
operating principles of these devices essential to the 
practical electrician, who is keenly alive to keeping 
abreast of the latest improvements. The second 
edition has been prepared with this en$ in view. 
Many practical men have forgotten much of the 
mathematics they studied at school, so the authors 
devote themselves to simplifying the mathematical 
wording as much as possible and giving graphical 
methods which, with the help of simple numerical 
tables, enable them to solve most of the practical 
problems they come across with the minimum of 
labour. The chapters on motors, starters and con¬ 
trollers, and on converters and rectifiers will be found 
useful to many. 

Mathematics 

A New Geometry for Schools 

By Clement V. Durell. Pp. xvi + 572 +xxii. (London : 
G. Bell and Sons, Ltd., 1939.) 5*. Qd. 

R. DURELL’S “Elementary Geometry” ap¬ 
peared fourteen years ago, and the author 
has now decided to replace it by an entirely new 
book, recasting his treatment in the light of his own 
experience, the suggestions sent to him by others, 
and the recent Second Report of the Mathematical 
Association on the Teaching of Geometry. He gives 
a course from the first stage up to the standard of 
the School Certificate, developing each group of 
geometrical facts by the following successive stages : 
examples for oral discussion, numerical examples, 
formed proofs of theorems, and a carefully graded 
and classified set of riders. 

Computation and Trigonometry 

By Harold J. Gay. Pp. vii + 143. (New York : The 

Macmillan Company, 1938.) 10*. net. 

HE fifteen chapters of this book cover a wide 
field. The first three are concerned mainly with 
computation and contain much useful information 
on arithmetical accuracy, logarithms and the slide 
rule. Chapters iv-xii deal with plane trigonometry 
up to the solution of triangles, whilst the remaining 
three chapters are devoted to the elements of spherical 
trigonometry with some interesting applications. All 
the fundamental formulae are summarized at the end 
and occupy no less than five pages. Throughout the 
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text, the student is well supplied with exercises, but 
no answers to these appear to be provided. 

In comparison with the course covered the book 
is somewhat large, but this is due to the fact that 
bound up with the text is a revised edition, running 
into over 142 pages, of logarithmic and trigonometric 
tables, prepared under the editorship of Prof. Hed¬ 
rick. Most of these tables are given to five places 
and include compound interest, compound discount, 
annuity and American Experience Mortality tables. 

Some Notes on Least Squares 

By Dr. W. Edwards Deming. Pp. iv + 181. (Wash¬ 
ington, D.C. : Graduate School, Department of 
Agriculture, 1938.) 1.50 dollars. 

HE method of least squares, developed largely 
by Gauss, and applied widely by astronomers 
and physicists in the last century, has taken 
on a new lease of life with its application to statistical 
problems. Students approaching the method from 
the statistical point of view are perhaps not as 
familiar as could be desired with the work of the 
older writers, and Dr. Doming is to be congratulated 
on presenting the subject in a way which stresses 
the continuity of its development. These notes are 
a mimeographed transcription based on lectures 
given by Dr. Deming in the Washington School of 
Agriculture. As the author points out in the preface, 
they were not assembled with the idea of for ming a 
complete text on the subject, but they do perform 
a useful function in directing the student who wishes 
to go into the theory of least squares somewhat 
closely. Many numerical examples are worked. 

Calculus 

By Prof. Frederic H. Miller. Pp. xiv + 420. (London ; 
Chapman and Hall, Ltd. ; New York : John Wiley 
and Sons, Inc., 1939.) 15*. net. 

HIS is an account of the differential and integral 
calculus, with a chapter on infinite series and 
another chapter on differential equations. It is 
intended for American students of science or engineer¬ 
ing, and also for those interested in mathematics for 
its own sake. It covers all the usual elements of the 
subject, going as far as partial differentiation and 
multiple integrals. There are many geometrical and 
physical applications, and more than 2,300 examples. 
The appendixes contain formulae from other branches 
of elementary mathematics and useful tables. 

Miscellany 

A Vicarious Trip to the Barbary Coast 

By Mary Berenson. Pp. xii +146+23 plates. (London: 

Constable and Co., Ltd., 1938.) 7*. 6eL net. 

RS. BERENSON, * owing to ill-health, was 
unable to accompany her husband on a trip 
through Italian North Africa to visit the archaeo¬ 
logical sites and examine the collections of antiquities 
in the museums. From the detailed descriptions and 
the accounts of incidents on the journey, which were 
conveyed to her in letters, and with the aid of guide¬ 
books, maps, and authoritative works of reference. 
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&he ha,b constructed an account of her “Vicarious 
Trip' 1 with illustrations. No one, naturally, will go 
to such a book for original research; but if they 
’wish for a brightly written, informative account of 
the ground cohered, and people encountered, to¬ 
gether with a glimpse of what the authorities are 
doing to explore the archaeological sites and preserve 
the relics of the past in this country, here they will 
find at least something to satisfy their desire. 


Manuel de la conservation et de la restoration des 
pexntures 

(Office International des Musses.) Pp. 310. (Pans : 
Institut Internationale de Cooperation Intellectuelle, 
1939.) 130 francs. 

S OME little time ago. a committee of specialists 
interested in the conservation and treatment of 
paintings met in Paris to discuss these activities in 
detail, and to agree so far as possible upon standard 
methods of policy and nomenclature. This book is 
the result of their labours. The separate contributions 
have been co-ordinated with the view of obtaining 
constancy of style : this editorial work has been 
very ably carried out. However, the various sections 
are by no means equally successful in their subject- 
matter; for example, the description of methods 
available in the restorer’s studio is admirable, whereas 
the information relating to radiography and what it 
can do is extremely sketchy. 

So far as the more truly scientific aspects are 
concerned, the impression is given that the writers 
sometimes have little personal experience of the 
processes involved; there is a lack of contact with 
things as they are in the laboratory. 

The bibliography, in spite of an editorial dis¬ 
claimer, is restricted, and provides a very narrow 
view of how much has bean accomplished in various 
countries of the world. The volume ends with an 
excellent glossary (French -English- German-Italian), 
which curators and others will heartily welcome. 

F. I. G. R. 


Forty Acres and Steel Mules 

By Herman Clarence Nixon. Pp. vii+98+32 plates. 
(Chapel H il l, N.C.: University of North Carolina 
Pressf London: Oxford University Press, 1938.) 
2.50 dollars; 11a. 6* 


r I "'HIS very clear and straightforward account of 
A the emergence of the Southern States from 
plfliifcataoii slavery and their subsequent submergence 
trader another Mnd of slavery, in which share croppers 
And tenants bleed the exhausted soil to pay their 
^fendal dues to absent landlords and small-town 
tradws* illustrates the immense problems of social 
rocomUtititiGXL confronting the American cotton belt. 
T2xe author paints a most depressing picture of the 
‘dwk age’ and does not minimize the diffi- 
fogfat into it. Ha proposes a 
aofaeano of social, agricultural and 
reads like sound 
afre boon unnecessary in a 
Tbebhok 



An Introduction to Astronomical Navigation 
By P. H. Legg. Pp. xiii + 102. (London : Chapman 
and Hall, Ltd., 1939.) 10s. U. net. 

W ITH the increase in range and speed of aircraft, 
the use of astronomical observations to fix 
the position, independently of observations of 
ground objects, has become of increasing importance. 
When flying above continuous cloud or over the 
ocean, astronomical observations provide the only 
means of determining the position. In this elementary 
introduction to astronomical navigation, the means 
are described by which a position line can be drawn 
on a map as the result of an observation of altitude 
of the sun, moon or a star. 

The treatment is very detailed and elementary, 
no previous knowledge of the geometry of the sphere, 
of the definitions of astronomical quantities or of 
methods of navigation being assumed. Yet terms 
such as ‘meridional parts’ and ‘rhumb line’ are intro¬ 
duced without explanation. Some familiarity with 
navigational tables and with the Air Almanac seems 
to be presupposed. It would have been more in 
accordance with the scope of the book to assume no 
such knowledge, to have explained what data are 
given in the Air Almanac and why the data are given 
in the form they are, and to have given some descrip¬ 
tion of various tables and other aids to the reduction 
of the observations. 

The dead reckoning position is employed for 
constructing the position lme. The advantage, when 
using navigation tables, of using an ‘assumed posi¬ 
tion’, near to but not necessarily coincident with the 
dead reckoning position, is not mentioned. 

H. S. J. 


Philosophy 

Medieval Number Symbolism 
Its Sources, Meaning and Influence on Thought and 
Expression. By Prof. Vincent Foster Hopper. Pp. 
xiii + 241. (New York : Columbia University Press ; 
London : Oxford University Press, 1938.) 15a. net. 

npHE significance of number goes far beyond the 
* pragmatical uses of computation and the abstract 
necessities of its mathematical treatment. The 
Pythagorean tradition of linking number with every 
human interest, which asserted itself in the mystical 
developments of neo-platonism as well, found a 
considerable field of application in the religious 
interests of the Middle Ages. By symbolism, the 
abstract is brought into the realm of the concrete, 
where it is immediately recognizable and meaningful. 
Thus, the abstract beauty and loving-kindness of 
the Deity were humanly realized in the person of 
the Virgin, the concept of which was brought ever 
closer to sense experience through the artistic media 
of sculpture and painting. The author endeavours, 
on the basis of the number symbolism of earlier 
periods which has been studied at length by various 
©xperts, to explain the basis, meaning, purpose, 
extent and use of number symbolism in the Middle 
Ages; and has chosen the “DIvina Commedia” of 
Dante as a specific example of his interpretation. 
Prof* Hopper’s work, which is more historical 
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descriptive than philosophical, might have been 
strengthened by a discussion of the medieval theories 
about signs and symbols which are expounded by 
the leading theologians of the period surveyed. As 
it is, it will serve a useful purpose in enabling one to 
understand one of the most original aspects of medieval 
thought. T. G. 

The Kantian Philosophy of Space 
By Prof. Christopher Browne Garnett, Jr. Pp. xi-f 
287. (New York : Columbia University Press ; 
London : Oxford University Press, 1939.) 17s. 6d. 

net. 

HIS is a valuable discussion of the theories of 
space due to Newton and Leibniz, the develop¬ 
ment of Kant’s views, beginning with his earliest 
work, and of some modern theories. As against 
Leibniz, Kant held that space must be in some sense 
prior to bodies that move, if there are to be universal 
laws of motion ; as against Newton, that empty space, 
an infinite no-thing, cannot have absolute reality. 
Modem views tend to be either Leibnizian or New¬ 
tonian, or, if the inherent difficulties are realized, 
Kantian. Kant finally arrived at two inconsistent 
theories, but between them they seem to exhaust 
the possibilities. 

Essai sur les origines intuitives du positivisme 
Par Dr. Pierre DucassA (BibliotMque de philosophic 
eontemporaine.) Pp. x + 272 + 4 plates. (Paris: 
Fdix Alcan, 1939.) 50 francs. 

M6thode et intuition chez Auguste Comte 
Par Dr. Pierre DueassA (Bibliotheque de philosophic 
eontemporaine.) Pp. x+620. (Paris: Fdix Alcan, 
1939.) 80 francs. 

HESE two books constitute a sympathetic 
exposition of Auguste Comte’s positive philo¬ 
sophy in relation to his life and the development of 
his thought. Dr. DueassS is more readable and less 
dogmatic than Comte himself. His work should do 
something to revive interest in a thinker once hailed 
as the founder of a new universal religion and now 
too much neglected. As the prophet of the application 
of scientific method to the study of human life and 
society, if for nothing else, Comte deserves to 
studied. 


Physics 

Angewandte Kristallstrukturlehre 
Ein Hilfsbueh zur Bestimmung von Ivrist allstrukturen. 
Von Dr. E. Brandenberger, Pp. vii+208. (Berlin : 
Gebriider Bomtraeger, 1938.) 12 gold marks. 

HIS volume constitutes an excellent work of 
reference for theoretical studies and computa¬ 
tions accompanying crystal analysis. It contains a 
clear account of structure-topology which is all too 
rare. For the rest, the discussion follows traditional 
lines in dealing with the nature of symmetry, transla¬ 
tions, point-groups, space-groups, symmetry axes, 
and the complete formal solution of spatial systems. 
The numerous figures in the text are clearly 


drawn, and some of them (so far as the reviewer’s 
experience goes) are original and decidedly revealing. 

F. I. G. R. 

Proceedings of the Sixth Summer Conference on 
Spectroscopy and its Application 
Held at the Massachusetts Institute of Technology. 
Cambridge, Mass., July 18-20, 1938. Pp. viii + 172. 
(London : Chapman and Hall, Ltd.; New York : 
John Wiley and Sons, Ltd., 1939.) 15s. net. 

N this volume, spectroscopy is little more than a 

thread binding together investigations on many 
diverse problems, physical, chemical, biological, etc. 
There are thirty-one papers more or less unco-ordi- 
nated, covering a wide field of subjects. On one hand, 
there are purely technical discussions dealing with 
instruments, wave-length standardization, photo¬ 
metric technique, and the properties of photographic 
emulsions. On the other hand, there are example^ 
of chemical analyses, ranging to the extreme case of 
the application of the spectroscope to the detection 
of crime. The analyses described follow either the 
well-known method of emission-line spectra or the 
alternative method of absorption spectra, so useful 
in the ease of complex organic compounds, of proved 
value, for example, in the standardization of vitamin 
preparations. One of the most interesting of the 
papers describes an extension of this type of work 
in the use of absorption spectra for fixing the structure 
of vitamin B x . There is also a note on still a third 
method of chemical analysis, the use of fluorescence 
spectra, by which, for example, the presence of 
bacteriological contamination can be detected in a 
cigarette. On the whole, such biological applications 
of spectroscopy seem to stand out in interest, in that 
they point the way to a large field of future research. 

H. W. B. S. 

The Nature of Crystals 

By A. G. Ward. (Blackie’s Tracts on Recent Physics.) 
Pp. ix + 114-f 4 plates. (London, Glasgow and Bom¬ 
bay : Blaekie and Son, Ltd., 1939.) 3a. 6d. net. 

HIS is a refreshing little book. It is a very good 
introduction indeed to the new crystallography, 
but at the same time there is considerably more in it 
than that. Above all, it is a revolt-—and an exceed¬ 
ingly well-planned one—against the excessive pro¬ 
fessionalism of science with which we seem to be 
afflicted. Actually, the reader is conducted skilfully 
through the subjects of formal and chemical crystal 
structure, and he is asked to delight in knowing the 
reasons why materials have the properties which in 
fact they display. Whether, however, the inquirer 
will leave his easy chair (as the author requests him 
to do) and “get busy” with a few crystals, test-tubes 
and dishes is another matter, but he will be the 
happier—and the wiser—if he can and will. 

Some very sound advice is offered for the making 
of models, and it is dear that these need be neither 
troublesome to construct nor unduly expensive. 

Naturally, these pages will not by themselves pro¬ 
duce a crystallographer, while the theorists might 
almost deny that the contemplation of natural things 
can give pleasure. Again, it is all rather more 
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difficult. But Mr. Ward—and Prof. Bernal, 'With his 
stimulating preface—have produced something at 
once original and charming. F. I. G. R. 

Physics To-day 

By John A. Clark. Frederick Russell Gorton and 
Francis W. Sears. Pp. vi-^-634+x. (London: 
Constable and Co., Ltd., 1939.) 8 *. 6 d. net. 

O X account of the differences in the educational 
systems of the two countries, an American 
text-book of elementary physics can seldom be used 
as a text-book in-Great Britain. There can be no 
doubt, however, of the usefulness of the present 
volume, by three American physicists, to all teachers 
of elementary physics. The fundamental laws and 
principles are set out briefly and simply with plenty 
of illustration. The outstanding feature of the book 
is the vitality and up-to-dateness of the linking of 
physical principles with laboratory experiments and 
with everyday life. With the increasing use of the 
epidiascope, the book is worth buying for the 750 
illustrations alone. They consist of some conventional 
diagrams to illustrate physical principles together 
with many diagrams and actual photographs of 
simple experiments in progress, photographs of 
practical applications and portraits of all the famous 
physicists. As a typical example, the subject of 
levers is illustrated by a photograph of two men using 
a long pole to raise a car which has sunk up to the 
axles in mud. The picture is so clear that an estimate 
can be made of the mechanical advantage. The lever 
principle in the typewriter and in commercial scales 
of the newer pattern without springs is the subject 
of two very clear diagrams amongst a total of fourteen 
illustrations on levers. 

The mixing of philosophy with physics and a loose 
use of the word ‘why’ is in striking contrast with 
the general excellence of the book. The reader is 
told that “you, like people of all times, want to know 
the Vh y' of things. . . . Physics . . . aims to 
give you an understanding of both the ‘how’ and the 
Vhy’ of them’** Chapter i starts with the question : 
"Is a solid body reaUy solid ?” However, the mixing 
of philosophy with physics, like the mixing of 
theology with ethics, is a matter of taste, and the 
volume can be very strongly recommended to all 
teachers of elementary physics in schools and colleges. 

W. H. G. 


Electricity 

By Hr. T. F„ Wall. (Home University Library of 
Modem Knowledge, No. 190.) Pp, 256. (London ; 
Thornton Butterworth, Ltd., 1939.) 2s. 6 d. net. 


D B. WALL'S interesting survey of the principles 
mod applications of electricity is a valuable 
addition to the Home University Library of Modern 
Knowledge. Even the most recent applications are 
mphirie d In spite of the condensation essential for 
the treatment of so poanpreheneive a subject in so 
stpp^rflciality. The general 
a troatworhby guide to the 

4 rni l tili fcjfc i . t *■-**■* j'_* 


housing, hygiene, health, transport and entertain¬ 
ment are all adequately covered. Simple calculations 
can be made by the aid of the appendix. The volume 
would also be excellent vacation reading for univer¬ 
sity students about to study physics in a degree 
course, or for those specializing in biological subjects, 
where electrical apparatus is proving increasingly 
useful. W. H. G. 


Psychology 

Psychotherapy 

By Hr. Paul Sehilder. Pp. 344. (London: Kegan 
Paul and Co., Ltd., 1938.) 155. net. 

D R. PAUL SCBJLDER has given us a very good 
account of his views on psychotherapy. Gener¬ 
ally speaking, his views are psychoanalytically 
determined, although he is by no means an orthodox 
Freudian according to the purists. At the same 
time he incorporates just as much of the work of 
Jung and Adler as he thinks necessary in his psycho¬ 
therapeutic technique. He dismisses relaxation as 
scarcely usable in the everyday approach to the 
patient. We think this is a pity, as this method does 
play a part in psychotherapy even although it may 
be largely suggestive in application. We do not 
agree with the statement that “the hospital situation 
makes the adaptation too simple for him” when 
referring to the psychoneurotic. 


A Manual of Psychology 

By Dr. G. F. Stout. Revised, in collaboration with 
the author, by C. A. Mace ; with an Appendix by 
Dr. R. H. Thouless. Pp. xix 4-708. (London: 
University Tutorial Press, Ltd., 1938.) 125. 6 d. 

T O those of us who were brought up on “Stout” 
it is a great pleasure to see a fifth edition. 
There is no alteration from the fourth edition except 
the addition of an appendix on Gestalt by Dr. 
Thouless and a note giving Prof. Stout’s views. 

Dr. Thouless gives a very good brief account of 
Gfeitalttkeorie . Prof. Stout accepts Gestalt psychology 
in general, but is not satisfied with the Gestalt 
psychology of sense-perception. The Gestalt psycho¬ 
logists seem to deny much importance to past ex¬ 
perience in perceptual processes and to neglect the 
difference between sensation and perception. 


Personality in Formation and Action 
By Dr. William Healy. (Thomas W. Salmon Memorial 
Lectures.) Pp. 204. (London : Chapman and Hall, 
Ltd., 1938.) 85 . 6 d. net. 

T HE Salmon Memorial Lectures for 1937 were 
delivered by Dr. W. Healy, director of the 
Judge Baker Guidance Centre in Boston, Personality 
is defined as “an integrated system of habitual adjust¬ 
ments to the environment, particularly the social 
environment”. 

The author gives a very competent account of the 
development of the personality in childhood, its 
actions and reactions in adulthood, and the wider 
implications which are met with in national and 
international life. 
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At a meeting early this year of the Royal Society of 
Arts, Commander Levick gave an account of the 
1-038 expedition to Newfoundland, and it is clear from 
his description that the boys enjoyed the experiences 
and must have gained enormously from them (J. Roy. 
Soc. Arte , 87, 970, Aug. 1939). In recent expedi¬ 
tions a number of boys from secondary schools have 
been included in the party, and the Astronomer 
Royal, who was in the chair, pointed out that the 
public schoolboys and the secondary schoolboys had 
a great deal to gain from this contact with each 
other and from collaboration in such an enterprise. 

Field Archaeology in War Time 
Archaeologists nowadays for the most part, 
having other preoccupations, have ceased investiga¬ 
tions in the field. Nevertheless, experience in the 
last war showed that military operations may bring 
to light evidence which, when recorded with such 
note of the conditions of discover}’' as circumstances 
permit, may point the way, as happened in the 
Macedonian campaign of 1915-18, to further and 
valuable fields for further research in later days of 
more assured tranquillity. The valuable collection of 
prehistoric antiquities at Salonica is not only an 
enduring monument to the devotion to archaeological 
studies and the flair of those archaeologists who 
served in the forces in that theatre of the war, but 
also, on the cessation of hostilities, it served as the 
starting-point of a series of investigations in the 
Macedonian field which have thrown a flood of light 
on cultural movement in this borderland of prehistoric 
Greece. Nor should it be allowed to he forgotten that 
it was directly out of Dr. R. C. Campbell-Thompson’s 
military service in Mesopotamia, which afforded hhn 
opportunity for an archaeological reconnaissance, 
that there grew the joint expedition of the British 
Museum and the University of Pennsylvania to Ur, 
at first under the direction of the late Dr. H. R. Hall, 
and later of Sir Leonard Woolley—as a whole, and in 
its effect on study of the growth of early civilizations, 
which is still far from being exhausted, one of the 
most momentous in a long series of discoveries in 
the history of archaeology. 

Such opportunities in the field overseas are not 
likely to recur—indeed it is permissible, without risk 
of misunderstanding, to hope that they will not. 
But already on the home front a number of finds, 
recorded in connexion with A.R.P. and other military 
or defensive activities, bear witness to the vigilance 
of local archaeologists and their solicitude that any 
evidence of antiquity brought to light shall not 
escape record. Among the latest finds reported is a 
discovery at Canterbury (The Times, Sept. 25), where 
in excavating a trench at the Simon Langton schools, 
on the site of the White, or Austin Friars’ former 
buildings, material of considerable archaeological 
interest has been brought to light. A passage, built 
of chalk blocks and believed to lead to the Cathedral, 
is stated to have been found at this point about 
twenty-five years ago. The site is also known to 
cover extensive Roman remains ; but unfortunately, 
the need for haste demanded the use of a mechanical 


excavator and precluded scientific examination of the 
stratigraphic record. Most of the relics found were 
of medieval date, and included massive parts of what 
are believed to be the base of the Friary buildings, 
a simple medieval copper ring, a sixteenth-century 
inscribed German jetton, and human hones in no 
particular order, as well as an undisturbed east-to- 
west Christian burial. The copper ring was six feet 
below the surface in an early, probably medieval, 
cemetery. Of still greater archaeological interest was 
the evidence of a Roman kitchen midden, from which 
were obtained much broken pottery coated with 
soot, some fragments of Samian ware, and quantities 
of burnt wood. These finds were associated with a 
bed of oyster shells. 

Reports of the Australasian Antarctic Expedition 

Slowly the reports upon the extensive collections 
made in Antarctic seas by Sir Douglas Mawson’s 
Expedition of 1911-14 are being completed and pub¬ 
lished (1, part 3 ; 2, part 4 ; 2, part 8. Sydney : Gov. 
Printer). Among the zoological contributions are 
Prof, T. Harvey Johnston’s “Parasitic Infusoria 
from Macquarie Island” which include eiliates from 
a lamellibranch and a suctorian from an Asellid 
crustacean, both of which appear to be new to science ; 
an account of forty species of Pycnogonida, among 
which Deeolopoda is not represented, by Dr. Isabella 
Gordon ; and a description by Prof. G. E. Nicholls 
of seven genera and twenty-six species of Gammarid 
Amphipods new to science, in a collection which 
includes ninety species representative of sixty genera. 

Earthquake near Smyrna 

An earthquake of considerable intensity shook the 
district around Smyrna on Friday, September 22. 
In Smyrna itself more than 200 people are reported 
killed, many more injured and 5,000 are with¬ 
out shelter. In the surrounding district several 
villages have been almost destroyed. During the 
remainder of Friday and Saturday, aftershocks have 
occurred almost continuously, accompanied by under¬ 
ground rumblings. This region of Asia Minor is 
liable to earthquakes and earth tremors. Smyrna 
was affected by an earthquake which was destructive 
also at Aidin and places in the Meander Valley on 
September 20, 1899, though on that occasion the 
epicentre was somewhat to the south of the present 
one, being then near lat. 37*5° N., long. 27 *5° E. A 
destructive earthquake again affected Smyrna on 
March 31, 1928, the epicentre on that occasion being 
calculated from the readings of 96 s e is m ograms to 
have been at lat. 38*5° N., long. 28*0°E., somewhat 
inland to the east of Smyrna. Further data con¬ 
cerning the present shock will no doubt be some¬ 
what delayed, though it appears to have been 
sufficiently intense to have affected seismographs 
throughout the world. 

Other Recent Earthquakes 
An earthquake of moderate intensity was recorded 
at Kew Observatory on September 15. The P waves 
started at 23h. 21m. 42s. G.M.T. on the seismogram 
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and the epicentral distance has been calculated to 
be provisionally 2,690 km. On September 18 an 
earthquake was reported as having had its epicentre 
approximately 60 miles from Vienna. This shock 
damaged nearly all the buildings in the small village 
near the epicentre, and two people are reported 
killed. On September 20 several earth tremors were 
experienced in Greece. Early in the day severe 
shocks rocked the town of Patras, and much appre¬ 
hension was caused, though there appears to have 
been no resultant damage or loss of life. Shocks 
were felt also in several parts of the Peloponnesus, 
including Pyrgos, though here also no damage is 
reported. M inor tremors are relatively common in 
Greece, though shocks such as the one of April 22, 
1928, which partly destroyed Corinth, are not so 
frequent. The last severe earthquake in Greece was 
probably that of July 20, 1938, whieh did damage at 
Scala Oropos and adjacent villages. 

Protection of Wild Birds 

We understand that the Royal Society for the 
Protection of Birds has under consideration the 
drafting of a Bill to amend and consolidate the 
existing Acts for the protection of wild birds. Such 
a measure is highly desirable in view of the com¬ 
plexity of the present laws dealing with wild birds. 
The general lines upon which new legislation should 
proceed is indicated by certain resolutions drawn up 
by representatives of the County Councils Association 
and of municipal corporations, and referred to in the 
report for 1938 of the Royal Society for the Pro¬ 
tection of Birds : (1) that as the complexity of the 
existing law had led to difficulties in a dminis tration, 
there was, in the opinion of the Conference, a strong 
case for consolidation and simplification; (2) that 
protection should be afforded to all wild birds, their 
nests and eggs, throughout the whole year, with 
specific exemptions which should be the subject of 
further discussion; (3) that meantime the Home 
Office be asked for its views on the matter. 


As earlier attempts have shown, it is no easy 
matter to draft a Bird Protection Bill which is simple, 
affords all the protection required, and at the same 
time avoids the danger of opposition from interested 
persons who may block its passage through Parlia¬ 
ment. But with good will and a willingness to com¬ 
promise on points not vital to the essential interests 
of wild birds, it should be possible to draft a Bill 
which would c omm end itself to reasonable opinion 
and obtain the assent of Parliament. On the other 
hand, possible competition between Bills drafted by 
diffe r en t bodies, such as for example the Royal 
Society for the Protection of Birds, the Scottish 
Sooiety for the Protection of Birds, and perhaps the 
Home Office, should not be allowed to obscure the 
need a»4 demand for new and simplified legislation, 
^ '*&&& cr yidi& p r ys are more favourable, to delay 
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makes some recent work carried out at the Long 
Ashton Research Station, Bristol, of particular value 
at the present time (Long Ashton, Ann. Rept. 1938). 
Canned black currant juice would appear to be of 
special importance. It has a high content of both 
vitamin C and iron, and has proved extremely useful 
in cases of ulceration of the stomach and duodenum or 
hyperacidity. Similarly, apple juice has been success¬ 
fully used in the treatment of pink disease (erythro- 
cedema). Information obtained from Switzerland and 
Germany supports the view of the medical significance 
of fruit juices, claims being made that they are of 
benefit m other diseases such as diabetes, inflammation 
of the lungs or kidneys. The writer suggests that 
closer co-operation with the medical profession in 
England is desirable, in order that the true facts and 
significance regarding the use of fruit juices should 
be discovered and the danger of any false claims be 
avoided. 

Ordnance Survey Plans 

In a paper prepared for the British Association 
meeting at Dundee, but not delivered. Brigadier A. B. 
Clough outlined the recommendations of the report 
of the Committee appointed in May 1936 to consider 
the revision, scales, styles, etc., of Ordnance Survey 
maps. The recommendations may be noted even if 
delay must now ensue in the fulfilment of some. The 
principal points are these : (1) that no changes be 
m a de in the scales of existing maps ; (2) that the large- 
scale maps be rearranged so as to form a single 
national series instead of thirty-nine separate county 
series ; (3) that the revision of the large-Rcale plans 
be a continuous rather than a periodic process; 
(4) that a new series of maps be introduced on a scale 
of 1 to 25,000 ; (6) that a grid be superimposed on 
all Ordnance maps. Several subsidiary and con¬ 
sequential recommendations follow, namely, that all 
large-scale plans should be square, that each 1 to 
2,500 plan should cover 1 square kilometre of country, 
and that the metre should be the unit of measurement 
for the grid. It is also suggested that additional 
contours should be added to the six-inch map, and 
that the practice of publishing archaeological maps 
should be continued. 


Research in Freshwater Biology 


The seventh annual report for the year ending 
March 31, 1939, shows that the Freshwater Bio¬ 
logical Association of the British Empire is flourishing. 
The director, Dr. E. B. Worthington, in bis review 


and forecast, states that in last year’s report it was 
forecast that the year now under review would see 
the launching of new ventures by the Association, 
building on the foundation hud down during the 
previous seven years of the Association’s history. Of 
these new developments, three are of primary 
importance. First, the investigation of the bacteria 
of fresh water, financed by the Department of Scien¬ 
tific and Industrial Research, has started and the 


changes in the bacterial flora of Windermere and other 
waters have now been followed through nearly a 
Whole annual cycle. Secondly, the investigation of 
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coarse fish, financed by the fishery interests them¬ 
selves, has commenced, and after a preliminary 
period of exploring possibilities, a sub-station for 
this special study has been set up in Cambridgeshire. 
Thirdly, a scheme for close co-operation between 
"Wray Castle and the former Avon Biological Research, 
situated in the southern chalk stre am area, came 
into effect from April 1, 1939. Under this scheme 
the Avon Research henceforth becomes a part of the 
Association as the “University College, Southampton, 
Branch for Southern Rivers”. It will work under the 
scientific guidance of the Association while retaining 
its own individuality of control, and the advantage 
of being still closely associated with the University 
College. Thus the position of the Association is 
improved in every way, and, judging from the report 
on the work done, one may expect much valuable 
work in the future. 

The Warsaw Akwarium 

The Akwarium, a new magazine published for the 
information of aquarium keepers in Poland, had run 
only half the course of its first volume when more 
serious affairs brought it to an end. The last number 
(6-7) is a well-balanced guide to aquarium interests, 
dealing with methods of constructing aquaria, cir¬ 
culating and heating the water; with natural 
aeration by plants and artificial aeration ; and with 
several of the creatures which have become standard 
inhabitants of the aquarium. Descriptive articles 
discuss among other things the alligator, some 
bizarre varieties of gold-fish, and the Egyptian 
mouthbreeder, Haplochromis multicolor , the curious 
habit of which is to hatch the eggs and protect 
the young within the cavern of their parent’s mouth. 
We hope that before long the Akwarium may resume 
publication from Warsaw under happier and more 
settled conditions. 

Social Distribution of University Education 

In a paper on the social distribution of university 
education which was given before the Royal 
Statistical Society on March 21 (J. Roy. Statist . Soc,, 
102, Part 3), Prof. Major Greenwood discusses the 
data of whole-time higher education, with particular 
reference to social class and such foreign experience as 
is available. Even with a stringent allowance for the 
difference of mean intellectual levels, it appears that 
under present conditions a large number of children 
of ability fit to profit from higher education do not 
receive it. Prof. Greenwood, however, concludes that 
the primary importance of university education, so 
far at least as concerns whole-time university educa¬ 
tion, is vocational, and as a matter of parental and 
governmental philosophy this feet is complacently 
accepted. On this philosophy no large increase of 
the whole-time university population should be 
expected. Data, however, about part-time higher 
education are incomplete, and the matter is of great 
importance, because increased leisure, which renders 
higher education possible for numbers greatly exceed¬ 
ing those before, is distributed through life, not con¬ 
centrated in a few years of complete leisure. In 


commenting on the paper. Prof. A. M. Carr-Saunders 
pointed out that the number of those intellectually 
fit to profit from university education was very 
much larger than the number required to recruit the 
professions. He believed it should be the aim of the 
universities to bring under their care all who could 
profit fully from university education. 

The Lingard Festival 

The festival recently held at Stockholm in com¬ 
memoration of the centenary of the death of Per 
Henrik Ling, the founder of scientific gymnastics, 
was attended by nearly eight hundred athletes from 
thirty-four countries, who took part in the many 
displays of various methods of training and education 
for fitness. The general opinion of experts was that 
the standard of efficiency was remarkably high and 
proved that the principles on which Ling founded 
his system still offered a firm basis for popular 
physical education, though the details had undergone 
considerable modification in recent years. The 
British delegates at the Lingard and the subsequent 
gymnastic congress included Mr. Kenneth Lindsay, 
Parliamentary Secretary to the Board of Education, 
Lord Aberdare and Lord Dawson of Penn as repre¬ 
sentatives of the Rational Fitness Council of England 
and Wales, Lord Burghley, president of the Amateur 
Athletic Association, and others. 

A Big Sunspot 

Fob, the third time during September, a large 
naked-eye sunspot group has occurred. The last of 
these is a giant single spot crossing* the disk between 
September 22 and October 4 with central meridian 
passage on September 28*0. Rear the east limb the 
spot had an area corrected for foreshortening of 
more than 1,500 millionths of the sun’s visible 
hemisphere. This spot is the return of an even larger 
spot (Nature, Sept. 16, p. 508) which crossed the 
disk between August 26 and September 7. 

The Night Sky in October 

On October 1 in the latitude of London, night 
(sunset to sunrise) lasts for 12-3 hours and on 
October 31 for 14*3 horns; civil twilight (the sun 
6 ° below the horizon) shortens the night by more 
than one hour. The moon is new on October 12 at 
20-5h. and full (the Hunter’s Moon) on October 28 
at 6-7h. U.T. There is an occultation of the third 
magnitude star, P Capricorn!, on October 20, the 
disappearance as seen from Greenwich taking place 
at 17b, 52*0m. at position angle 42° and the re¬ 
appearance at 19h. 4*7m. at position angle 282°. 
On October 28 there is a partial eclipse {magnitude 
0-992) of the moon that is partly visible from London. 
The moon enters the earth’s umbra! shadow at 4h. 
54m., reaches mid-eclipse at 6h. 36m. (13 minutes 
before moonset at London) and leaves the umbral 
shadow at 8h. 18m. This lunar eclipse is preceded 
by a total eclipse of the sun on October 12 visible 
in the Antarctic Ocean south of Australia, the 
limits of latitude for the central line of totality lying 
between 60° 0' and 81° 28' south. Lunar conjunctions 
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with the planets occur as follows : on October 13 
with Mercury; on October 21 with Mars; on 
October 25 with Jupiter and on October 27 with 
Saturn. Mars souths at about 19£h. in mid-October ; 
Jupiter at 22£h., and Saturn at Ojh. Saturn is in 
opposition to the sun on October 22 when the planet’s 
distance from the earth is about 772 million miles. 
Close groupings of Jupiter’s four inner satellites can 
be seen at 22£h, on October 24 and 25 ; in the 24-hour 
interval, satellites I, HI and IV have swung from 
west to east of the planet. On October 19-20, Jupiter 
occults the ninth magnitude star B.D. —1°3. At 
Greenwich the immersion takes place at 22h. 3m. 
and the emersion at Oh. 6m. As the motion of 
Jupiter is retrograde at the time, the immersion 
takes place at the planet’s west limb. The computed 
times are liable to an error of some minutes owing 
to the slow motion of the planet. From a radiant in 
Draco a meteor shower associated with the comet 
Giacobird-Zinner (1900) may occur between October 
8 and 10. The zodiacal light may be observed before 
dawn in the middle of the month. On moonless 
nights it is also worth looking for auroras, for the 
sun is still active and there is a pronounced seasonal 
peak in the frequency of magnetic storms in October, 
another peak occurring in March. 


Scientific and Technical Institutions 
The rooms of the Royal Astronomical Society in 
Burlington Rouse, London, have been closed until 
further notice; all communications should he 
addressed to the Assistant Secretary of the Society 
at the University Observatory, Oxford. 


The offices of the Royal Society of Arts have been 
removed to Busted Park, Sussex; correspondence 
should be addressed to the Secretary of the Society, 
c/o Basil Ionides, Esq., Buxted Park, Sussex. 

The Institution of Mechanical Engineers is carrying 
on the bulk of its work at The MeadowB, Bletchworth, 
Surrey, but the Institution building in Storey’s 
Gate, London, will remain open for dealing with 
personal inquiries and for members or others wishing 
to make use of the library. 


The offices of the Iron and Steel Institute at 4 
Groevenor Gardens, London, S.W.l, are r emaining 
open, and the Joint Library and Information Depart¬ 
ment will be available for consultation by members 
and the industries. Two volumes of the Journal for 
1939 are being issued, in September 1939, and 
January 1940, respectively. The publication of a 
Monthly Journal , the first number of which was to 
have been issued in January 1940, has been deferred. 


Tfea head office of the Institute of Fuel has beea 
removed to 30 RramHatn Gardens, London, S.W.5 
Tfao crdi^apy meetings of the Institute are suspends 
fef ihfr tpme being, but it bps been decided to con 
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The offices of the Institute of Physics and the 
Journal of Scientific Instruments have been removed 
to the University of Reading, Berkshire. 

The offices of the Institute of Wireless Technology 
have been transferred to 26 Firs Drive, Palmers 
Green, London, N.13 ; for the duration of the war, 
examinations will be held only once a year. 


Announcements 

Contrary to what has already been published, the 
majority of the departments of the Imperial College 
are remaining at South Kensington ; only the Mini ng 
Department is going to Camborne and the Metallurgy 
Department to Swansea. All other departments are 
preparing to begin normally on October 10, this being 
possible through the provision of adequate shelters 
in the basements. 

The Royal Botanic Gardens, Kew, are now open 
every day from 11 a.m. until 4.30 p.HL, but should day¬ 
light air raids take place, then no doubt the Ministry 
of Agriculture will close them again. The plant 
houses are open from 1 p.m. until 4.15 p.m. but the 
museums will remain closed. Only three of the gates 
will be open: the Main Gate, Victoria (opposite 
Kew Gardens Station) and the Lion at Richmond 
end. Visitors to the Gardens go there at their own 
risk, as there are no air-raid shelters in the Gardens. 

Dr. E. Paxm&n has been appointed director of the 
Thaiassologieal Institute, Helsinki. 

The University of Toronto has received from the 
Rockefeller Foundation a gift of 250,000 dollars, a 
third of which is to be spent on researches on insulin 
and dementia preecox. 

Kino Gijstav or Sweden has devoted the money 
collected on the occasion, of the thirtieth year of his 
reign, amo untin g to five million kronen, to the 
foundation for the study of paralytic diseases, 
especially poliomyelitis, and to the campaign against 
tuberculosis. 

An honorarium of a thousand dollars to promote 
research work in ophthalmology is offered through 
the International Association for the Prevention of 
Blindness. The subject is simple non-inflammatory 
glaucoma. Further information may be obtained 
from the Secretary of the Association, 66 Boulevard 
Saint-Michel, Paris. 

The Fleming Manufacturing Company, Providence, 
R.I., has constituted a fellowship for the study of the 
design, construction, and operation of oil filters in 
the Mellon Institute. Dr. Glenn O. Ebrey, who has 
been appointed to the incumbency of the fellowship, 
received his professional education at Illinois College 
and at the University of Pittsburgh. During 1931—32 
he was research chemist with the Sinclair Refining 
Company, research and development division. East 
Chicago, Ind. For the past seven years he has been 
chief chemist of the Pennzoil Company, Oil City, Pa. 
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Nature of the Nebular Red-Shift 


From an investigation (to be published in Physica) 
of the proper vibrations of expanding spherical space, 
it follows that—in extremely good approximation— 
light is propagated with respect to co-moving 
co-ordinates irrespective of the expansion, except 
that (a) the time-rate of events is slowed down and 
( 6 ) all energy portions decrease, both inversely pro¬ 
portional to the radius of curvature. 

The slowing down secures the constancy of the 
velocity of light and entails the nebular red-shift, 
which from this point of view takes place during the 
passage. The attempt 1 to decide by observation, 
whether it is actually due to expansion, rests on two 
important formulae, which follow from the new 
view with great ease. Let l be the linear diameter 
of a nebula at the moment of emission and / its angular 
distance from the observer (linear distance divided 
by the oircumference of space), then the angle dd 
between two geodesics of space, pointing at the 
moment of emission from the observer to the ends 
of the diameter, is from pure geometry: 


dQ 


l 

R sin x* 


( 1 ) 


R being the radius of curvature at the moment of 
emission. By the theorem quoted above, dQ is also 
the observed angular diameter of the nebula (Hubble 
and Tolman, equation 3). 

Again, let the energy emitted by the nebula within 
an appropriately chosen unit of time be P 0 . It will 
soon assume the shape of a spherical shell of thickness 
c (say). Let -Robs, be the radius of space, when this 
shell reaches the observer. Its surface at this moment 
is, by pure geometry, 4rP f obs sin*x. By the theorem 
quoted above, its thickness then is c Robs and its 
energy is E 0 R/R 0 b s.* Hence its energy density p is 

D = *• -*L /« 

* 47 ucR*obs. sin*x' 1 * 


p is a measure of the bolometric luminosity, observed 
outside the earth’s atmosphere (Hubble and Tolman, 
equation 4). 

My purpose in re-stating here these two important 
formulae due to Tolman is to make the following 
remarks. Both l and refer to the moment of 
emission, which is different for two nebulae observed 
simultaneously. Should l and E 0 exhibit a general 
dependence on R, then it would no longer be reason¬ 
able to regard them as constants, when equations ( 1 ) 
and ( 2 ) are combined (as they actually are) with the 
hypothesis of uniform spatial distribution of the 
nebulae. For the latter, if admitted at all, has to 
apply to nebula which are intrinsically similar at 
the same moment of time—not at such moments as 
depend on the accidental position of our galaxy. 


As regards l, the question is, whether we are inclined 
to assume (a) that the distances between the stars 
within a nebula behave, on the average, like the 
distances between two points of a rigid body—say, 
the ends of the Paris metre rod ; or ( 6 ) like the 
distance between two distant nebula. Clearly the 
case of the stars is intermediate. To regard l as a 
constant means to decide for the first alternative. 
The second one would make IjR constant, giving 
formula ( 1 ) the same form as in the case of a non¬ 
recessional explanation of the red-shift (see Hubble 
and Tolman, equation 3'). 

As regards E Q , the possible general decline of the 
nebular candle-powers has already been mentioned 
by Hubble and Tolman (see their concluding remarks). 
To the assumption that the same amount of energy 
is emitted during every second* there is a peculiarly 
simple alternative, namely, that the amounts of 
energy, which have been emitted during a second, 
remain equal. On account of the decay of travelling 
energy, this assumption would mean E Q ~ 1 iR, which 
reduces equation 2 to the same form as in the case 
of a non-recessional explanation of the red-shift (see 
Hubble and Tolman, equation 4'). I do not mean to 
suggest E ~ ljR particularly. I mention it in the 
way of an example. 

These remarks detract nothing from the importance 
of deciding by observation how dQ and p actually 
behave, if the photographs are interpreted as assuming 
uniform spatial distribution. I understand that 
present evidence points to observed luminosities (p) 
decreasing with distance not even quite as rapidly as 
we should expect (with E 0 — const.) from the non¬ 
recessional explanation. If that is so, I should say 
they rather support the recessional explanation, in 
spite of its predicting a still more rapid decrease of 
the p’s. The discrepancy, though greater, can here 
be removed by assuming the Ef s to decrease with 
time; an assumption which is very plausible in an 
expanding universe, which, on the whole, cools down; 
but not at all plausible in a static one. 

E. SCHRODINGER. 

7 Sentier des Lapins, 

La Panne, Belgium. 

July 31. 

1 Hubble, B., and Tolman, R. 0., Astrophyt. J., 855, 302 (1935). 


The Forbidden a JP,r*D* Line of O III in the 
Nebular Spectrum of Nova Herculis 1934 
Although the two well-known lines of [O HI] 
X « 5007 A. (®P t - 1 D a ) and X = 4959 A. (»Pj- 1 !),) 
are the most prominent features in the spectra of 
planetary nebiike and novae at the nebular stage, the 
third line of the triplet, corresponding to the B P 0 — 1 D t 
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transition, for winch the calculated wa\ e-length is 
X = 4931*SA., has not been generally observed. 
Recently, however, Bowen and Wjse 1 attributed to 
the 3 P 0 — transition the faint line which they 
observed in the spectra of the nebulae N.G.C. 7027 
and X.G C. 6572. 

In the nebular spectrum of No\a Herculis 1934, 
we have also observed, in 1935 and 1936, a rather 
faint but well-defined radiation X = 4932 A.*, but 
could not find to what it could be attributed, 
measurements of our fourteen best plates give the 
wave-length 

7 = 4932*2 = 0*6 A., 

which agrees well with the predicted wave-length 
for the third [O JuULj line. This line has been observed 
neither by Beer nor by Adams and Joy; but in 
McLaughlin’s table 5 concerning the nebular spectrum 
of Nova Herculis we find a faint radiation > — 4932*5 
without identification. 

Though the intensity of the two lines X = 5007 
and X — 4959 A. has much decreased since 1936, the 
line X = 4932 A. is found again in some plates taken 
at the Observatory of Lyons during the year 1938. 
It is perhaps not impossible that the a P Q —line 
is now blended with the faint line X — 4933 A. of 
NY (6D—7F); but this line was certainly not 
present at the beginning of the nebular stage. Thus 
the attribution of the line X = 4932 A. to the for¬ 
bidden transition of O HI seems to be not doubtful. 

We shall naturally expect to find the same line 
in nebular spectra of other novas. On August 8 
and 13, 1918, Wyse* observed a faint unidentified 
radiation at X = 4933*3 and X — 4932 4 A., In the 
nebular spectrum of Nova Aquilae 1918. 

According to Condon 5 , the transition probability 
for the ®P 0 — x D t transition has theoretically a zero 
value, but in a recent paper Pasternak* gives a small 
but non-zero value. The transition probabilities 
calculated by Pasternak are inched: 

*P*— l D t 0*018 sec 
0*0055 

’Po- 1 !), 1*3X10-*. 


Roughly speaking, the *P i} — 1 D t transition should be 
four thousand times less probable than the *1?!—ID, 
transition. It is impossible to say, without any 
photometric measurements, whether the observed 
intensity ratio is or is not in agreement with the 
predicted value. It seems, however, difficult to admit 
that the observed line X = 4932 A. is four thousand 
times lees intense than the line X = 4959 A, The 
*P*-~ and *P l — l D i transitions are due to mag¬ 
netic dipole radiation, and, according to Pasternak, 
the probability transitions should be accurate in 
absolute value to within 25 per cent; on the con¬ 
trary, the *P*—fDji transition is due to electric 
quadripole radiation and the corresponding prob¬ 
ability transition should be good only to within a 
fbcloc of two. 

J. Dotat. 


Obeervateira de Lyon. 



M. 


Bloch. 


Influence of Temperature on the Pressure 
Broadening of Spectral Lines 

In a former note 1 we reported the results of our 
researches on the influence of temperature on the 
broadening of the mercury absorption line 2537 A. 
caused by helium at constant concentration of both, 
gases. No changes of the line width exceeding the 
limits of experimental errors were observed. Now 
we have investigated with the same experimental 
arrangement the broadening of this line caused b> 
admixture of argon. The constant concentration of 
mercury was about 6 x 10 14 atoms per c.c. and that 
of argon 1*4 x 10 lfl atoms per c.c. 

Nearly all absorption spectra obtained show a 
slight increase of the area limited by the line contour, 
that is, an increase of the width of the broadened 
line with the temperature. The increase of area due 
to the temperature change from 420° K. to 1300° K. 
was found not to exceed 10 per cent (for different 
plates this effect varies from —2*3 per cent to 10 per 
cent, the mean value being 3*6 per cent). This 
experimental increase does not reach the values calcu¬ 
lated on the basis of theories of Lorentz* (36 per 
cent) or even of Weisskopf 3 (18 per cent). Also, 
as is well known 4 * 5 , the asymmetrical intensity 
distribution within the mercury line 2637 A., 
broadened by argon, does not agree with the dispersion 
distribution given by the above-mentioned theories. 

We have observed also another temperature 
effect, namely, the di m inution of asymmetry of the 
line at higher temperature. Although the temper¬ 
ature influence seems really to exist in this case, both 
these effects are too small for the exact quantita¬ 
tive investigation with our present experimental 
arrangements. 

It should be mentioned that besides the paper of 
Orthmann (quoted in our first note) whose results 
agreed with the Lorentz theory, the same problem 
has been experimentally investigated also by Hull*. 
The temperature effect on the pressure broadening 
of the potassium resonance line by nitrogen found 
by the latter amounts to 1630 per cent of that pre¬ 
dicted by Lorentz’s theory and 2790 per cent of that 
predicted by the Weisskopfs theory. Thus these 
results show even more pronounced discrepancy with 
the collision damping theories than ours, although 
their deviation is in the opposite direction to that 
found by us. 

H. Honon niozy. 

2nd Physical Institute, A. Jablo^tski. 

Stefan Batory University, 

Wilno. 

Aug, 18. 

1 Horodnicrj, H., and Jabkiliaki, A., Natvbb, 148, 1122 (1988). 

* Lorentz, H. A., Pr<*\ Roy. Acad. Amsterdam, 8, 691 (1900). 

* Weisskopf, V., Phyt. 84, 1 (1933). 

4 Kahn, H., Proc. Roy. Soc , A, 158, 212 (1937). 

* Rtihmkorf, H. A., Ann. Phyt, 83, 21 (1038) 

•Hall, Jun„ G. F. } Phyt. Jto., 51, 572 (1937). 


Effect of an Excitation Energy on the Specific Heat 
of Liquid Helium II and its Relation to the Exchange 
Effect in a Non-Ideal Bose-Einstein Gas 

It has been suggested that, for the explanation 
of the abnormal properties of liquid helium H, a 
division of the molecules into molecules ‘at rest* and 
‘moving' ones is an essential feature 1 * V. The free 
pafji for collision between molecules of different 
fcFpsfceme fitbouM be very large. 
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London 4 has directed attention to the fact that 
an ideal Bose-Einstein gas Bhows a transition point, 
which lies at 3*15° K. for a gas of a density and 
a molecular weight of liquid helium. Moreover, below 
this transition point the gas allows also a division 
of the molecules in those condensed in the lowest 
energy state, and others having a kinetic energy. 

However, it can scarcely be expected that the 
velocity distribution of the moving particles in liquid 
helium can be identified with that of an ideal Bose- 
Einstein gas, so that it is not surprising that the 
specific heat of such an ideal gas 4 does not agree 
with that of liquid helium. The specific heat should 
increase T 3 / 8 , whereas experiments show an increase 
with, at least, 2 1 ®. 5 

This difficulty can be eliminated by the assumption 
of an ‘excitation-energy’, which must be added to a 
condensed particle before it can participate in the 
velocity distribution of the moving ones. The specific 
heat increases then exponentially at low tempera¬ 
tures. In this way a better representation of the 
anomaly in the specific heat is obtained. 

The existence of such an ‘excitation-energy’ can 
be explained on similar lines as the disorder energy 
in Erohlich’s theory of liquid helium 6 . On the other 
hand, it may also be derived from the gas model, 
as a consequence of the theory of a non-ideal Bose- 
Einstem gas below its transition temperature. 

Here the excitation energy is due to the effect of 
exchange, which gives rise to a different interaction 
when molecules are in the same and when they are 
in different states. This effect leads to important 
corrections in the specific heat below the transition 
temperature, as then many particles will occupy the 
same, namely, the ‘condensed’ state. 

A more detailed discussion will be published in 
Phyaica . 

A. Michels. 

A. Bun. 

J. dk Bob®. 

Van der Waals Laboratorium, 

Amsterdam. 

July 31. 

1 Allen, J. F., and Jones, H., Nature, 141, 243 (1938). 

* Michels, A., BUI, A., and de Boer, J., Physica, 5, 121 (193M. 

3 Tisza, L., Nature, 141, 913 (1933). 

3 London, F., Nature, 141, 643 (1938). 

6 Keeaom, W. H., and Keesom, A. P., PhysLca, 2, 557 (1935). 

* Frbhlich, H., Pltyriea, 4, 639 (1937). 


Specific Heat of a Substance showing Spontaneous 
Electric Polarisation 

Various authors 1 have investigated the specific 
heat of Rochelle salt, the best-known example of 
substances showing spontaneous electric polarization, 
but the results obtained so far have been somewhat 
contradictory. In some of the experiments a small 
anomaly at the Curie point (the upper limit of the 
Rochelle electric temperature region) was observed. 
Very little is, however, known about any thermal 
effects at the lower limit of the Rochelle-electric 
region. This temperature has sometimes been called 
*»he Tower Curie point’, and it has been suggested* 
that it should be marked by an anomaly in the 
specific heat. 

We have now determined the specific heat of 
potassium dihydrogen phosphate whichshowsRochelle 
electricity in the temperature region between 75° and 
122° K*. The result of this investigation is given in 
the accompanying graph. It is evident from our 


measurements that there is no trace of any anomaly 
at the Tower Curie point*. This means probably that 
the apparent disappearance of spontaneous electric 
polarization towards lower temperatures is due to 
a ‘freezing-in’ of the dipoles ; that is, their inability 
to orientate themselves below a certain temperature 
owing to lack of thermal motion in the lattice. It 
seems, therefore, misleading to describe this tem¬ 
perature as a lower Curie point’. 
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A strong anomaly was observed at the Curie point 
(122° K.). Owing to the very gradual rise of the 
specific heat at the onset of this anomaly, an accurate 
evaluation of its energy content seems difficult. While 
these experiments were in progress, measurements of 
the specific heat at the Curie point were reported by 
Bantle and Scherrer 4 and Stephenson and Hooley 5 . 
Whereas our values in this temperature region agree 
well with the results of the latter authors, they differ 
considerably from those of Bantle and Scherrer. 
These authors observe the anomaly at 114° K. and 
give much higher values for the specific heat. 

A full report of our experiments will be published 
elsewhere. 

J. Mendelssohn. 

K. Mendelssohn. 

Clarendon Laboratory, 

Oxford. 

August 18. 

Kobeko and Nelidovr, Sotcj, Phya. t 1» 382 (1932). Busterholz, Hdv. 
vhya. Acta, 8, 39 (1935). Wilson, Phye. Rev., 54, 1103 (1938). 
Hicks and Hooley, J, Amor. Chetn . Soc. t 60, 2994 (1938). 

- Staub, Naturwm., 43, 728 (1935). 

3 Busch, Belv. phy*. Ada, 11, 289 (1938). 

4 Bantle and Scherrer, Nature, 142, 980 (1939). 

* Stephenson and Hooley, PAjw. Reo., 58, 121 (1939). 


A Particular Mode of Fission of the Uranium 
Nucleus 

As has been reported by one of us 1 , uranium fission 
products can be collected by the recoil method many 
hours after the end of the irradiation of uranium 
by slow neutrons. This phenomenon can be explained 
in the simplest way by the assumption that one or 
more of the fission products are radioactive gases, 
of more or less long life and coming somewhere in the 
middle of the p-transmutation chain. To test this 
assumption we have performed the following experi¬ 
ments. 

About 20 gm. of sodium pyrouranate placed in 
a glass tube between two cotton-wool plugs was 
irradiated by slow neutrons from a radio-thorium 
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plus beryllium source equivalent to about 400 milli- 
curies radon plus beryllium during seventeen days. 
One hour forty minutes after the irradiation had been 
interrupted, the glass tube with sodium pyrouranate 
was connected to a water pump and a stream of pure 
air (radon-free) was passed through it during 50 
minutes to remove any radium emanation and the 
gaseous products of fission, which might have been 
accumulated in the uranium. Then a glass tube 
with pure silica-gel cooled to the temperature — 110°C. 
was placed between the tube with pyrouranate and 
the water pump and a stream of pure air was passed 
through the system for four hours. The silica-gel 
was then treated by hot dilute (1:5) hydrochloric 
acid to which some barium, strontium and lanthanum 
salts were added. The solution was filtered under 
suction and a complete chemical separation of 
lanthanum, barium and strontium was performed. 
The lanthanum, barium and strontium precipitates 
were found to be radioactive and showed the following 
half-life periods : La + K, T ~ 30 m., T ~ 9h. 30m., 
and T ~ 46h.; Sr, T ~ 20m., T ~ 7h. 30m. and 
one isotope of much longer period; and Ba, T ~ 10h. 
and T 50h. 

To find out whether the gaseous radio-elements are 
in the middle or at the beginning of the transmutation 
chain, we have separated the fission products of 
uranium from uranium oxide irradiated for 36 hours 
by slow neutrons from a cyclotron. The inten¬ 
sity of the neutron beam was equivalent to about 
30 curies of radon plus beryllium. We were able to 
collect, from the walls of the vessel in which that 
preparation was contained, the products of trans¬ 
formation of the gaseous radio-elements. 

These two experiments show definitely that there 
exist two new fission processes of uranium under 
bombardment by slow neutrons, with radioactive 
Isotopes of krypton and xenon as intermediary 
products of the fission, coming in the middle of the 
transmutation chain*. 

Further experiments will be made in order to 
estimate the half-life period of these new radio¬ 
active isotopes of krypton and xenon and to search 
for the beginning of these transmutation chains. 

t W. G. Chlopin. 

M, A* Passwik-Chuopin. 
hT. F. Wotjcov. 

Radium Institute of the 
Academy of Science of the U.S.S.R., 

Leningrad. 

July 21. 

Wotew. N. PA. Acetd. ScL VRSS. (in the press). 

* Haim, O., nod Siras&m&rm, P. T Natuntln,, 27, 89 (1989); Aten, 
Jon^A. H., Bftkk&r, O., and Meyn, F. A., Natobx, 148, &lfi 


Comparison of Resistances of Four Terminal 
Resistors 

Thu only precise method given in the standard 
text-books for the comparison of the resistances of 
fbar terminal resistors is the Kelvin double bridge, 
and it appears to be the only one used for this pur- 
pern* The method described below is at least as 
pjrecfee ah& should, in my opinion, be as well known. 
The enreuit la shown in the accompanying figure, 
& and X mb the standard and unknown 
a Is a fixed resistance, con- 
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With the switch on contact 1 a balance is obtained 
and a second balance with the switch on contact 2. 
If the values of b for the balances are b and 


a 


b 


respectively and r is the resistance between the inner 
potential terminals, we may write : 

R.b_= a(X + r) and b'(R +r) = X.a. 

Hence 

R a(a + b ') . 

X “ b’(b + a) 

This method has the following advantages over the 
double bridge, (1) less apparatus is required, (2) the 
effective sensitivity of the galvanometer is greater, 
and (3) no current passes, at balance, through two 
of the four potential terminals. 

Abvon Glyntne. 

College of Technology, 

Manchester. 

August 4. 

Inactivation of Diethylstilbcestrol in the Organism 

In previous reports 1 it has been demonstrated that 
the sex hormones (cestrone, progesterone) are rapidly 
rendered inactive in the organism. If a rat is injected 
with 1,000 t.tj. cestrone no more than 1-2 per cent 
of this substance can be recovered from the organism 
by organic solvents after a period of forty-eight 
hours. In contradistinction to this, the hormone 
esters (cestronebenzoate, cestradiolbenzoate) are very 
largely recovered. These findings have been corrobor¬ 
ated by Laqueur 1 , who was able to demonstrate 
at the same time that the hormone esters remained 
deposited at the site of injection. They do not undergo 
slow decomposition in the blood, but are slowly 
absorbed from the site of injection. 

We proceeded to investigate the behaviour of 
4 : 4'-dihydroxy a-£ -diethyIstilbene (diethylstilboes- 
trol) which was described by Dodds, Golberg, 
Lawson and Robinson in 1938*. The authors, in a 
most instructive descriptive sketch, demonstrated 
the resemblance between these oestrogenic substances 
and oestradiol. Hence we compared the inactivation of 
stilbcestrol with that of cestradiolbenzoate and some 
other oestrogens. 

infantile rats were injected with 1,000 i.tr. of 
oestrogenic substance dissolved in 0*1 c.e. of oil. 
After forty-eight hours the animals were killed and 
an attempt was made to recover the oestrogenic 
hormone from the whole body of the., animal by 
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my method 1 , especially devised for this purpose. 
The hormone yield is seen in Table 1. 

Table i. 


(Estrogenic substance 

In the body 

In the excreta 

(Estrone 

1-2 per cent 

0 per cent 

(Estrone ben7oate 

80 » „ 

Not examined 

(Esttadlolbenzoate .. 

40 „ „ 

1 per cent 

(Estrone methyl ether 4 

70 „ „ 


Stilbcestrol 

25 „ „ 

25 ;; , 


These experiments show that roughly 50 per cent 
of stilbcestrol can be recovered and that, in t his 
respect, it resembles the hormone esters. It differs 
from those substances, however, in that half the 
amount is eliminated in the excreta. 

We further investigated the question whether the 
slow decomposition in the organism is due to storage 
at the site of injection, or whether the substances are 
subject to slow decomposition during their circulation 
in the body. We injected stilbcestrol and other 
oestrogenic substances (1,000 i.u. in 0-1 c.c. of oil) 
into the hind-leg of infantile rats, killing the animals 
after forty-eight hours, and extracted separately the 
anterior and posterior half (without viscera). * The 
result was that stilbcestrol was exclusively found in 
that part which contained the site of injection 
(Table 2). 

T^blb 2 


(Estrogenic substance 

\ntenor Imlf 

Posterior halt 

(Estradiolhenroate .. 

0 

40 per cent 

(Estrone methyl ether 

0 

70 „ 

Stilbcestrol .. 

0 

25 „ „ 


The experiments lead tothe fo llowing conclusions : 

(1) In contrast to oastrone, stilboestrol is only 
rendered inactive in the organism to a small extent, 
resembling, in this respect, the hormone esters. 

(2) Similarly to the hormone esters, stilboestrol 
remains deposited at the site of injection for a con¬ 
siderable time (depot formation) and from there it is 
slowly absorbed. 

(3) Stilbcestrol is distinguished from the hormone 
esters by the fact that large amounts are eliminated 
in the excreta, particularly in the urine. 

While after absorption the hormone esters are 
rapidly rendered inactive in the organism, this is not 
the case with stilboestrol. In the excreta large amounts 
of the active substance are found. The fact that the 
organism is unable to inactivate considerable amounts 
of stilboestrol probably helps to explain its eventual 
toxic activity (compared with oestrone) particularly 
if large doses are used. 

Bernhard Zondek. 

Feux Sulman. 

Laboratory of the Gynaecological- 
* Obstetrical Department, 
Bothschild-Hadassah "University Hospital, 

Jerusalem. August 19. 

1 7ondek. R., Lancet, 827, 356 (1938); Vcand. Arch, Physiol., 70. 

133 (1934): Nature, 148, 282 (1939). 

* Dingemanse, E., and Laqueur, E., Amer. J. Obst . and /?»/»„ 83. 

1000 (1937): Frank Anniversary Volume. 
a Dodds, E. C., Golbcrg, L,, Lawson, W., and Robinson, R., Nature, 

141, 247 (1938). 

4 Zondek, B., and Bergmann, E, Biochem . 82, 641 (1938). 

Es tima tion and Occurrence of Keto-Acids in 
^ Green Plants 

According to the present conception the keto- 
acids occupy a central position in the synthesis of 
amino-acids. Attention has been paid especially 
to, the ‘fundamental keto-acids’, namely, oxaloacetic 
acid and keto-glutaric acid, since the amino group 
of aspartic and glutamic acids formed from them is 
transferred to other keto acids. • In green plants, 


however, keto-acids other than oxaloacetic acid— 
the presence of which in the growing legumes has 
recently been demonstrated in this laboratory 1 — 
have hitherto not been found, evidently due to the 
absence of suitable methods. 

Lately we have developed the following technique 
for the determination of keto-acids in plants. 

Caustic soda solution and fine quartz sand are 
added to plant material 1 . The mass is crushed in a 
mortar and 2-4-dinitrophenylhydrazine solution, 
strongly acidified with hydrochloric acid, is added to 
it. The mixture, the pH of which is less than i, 
is allowed to stand for one hour at room temperature, 
whereupon anhydrous sodium sulphate is added until 
the mass is dry. The mass is extracted with ether 
in the Soxhlet apparatus. The ether solution, which 
contains the dinitrophenylhydrazones formed, is 
shaken with sodium carbonate solution. The solution 
is then made acid with hydrochloric acid and the 
hydrazones are again precipitated from it by allowing 
the solution to stand for three days in the ice-box. 
The precipitate is separated, dissolved in alcohol and 
hydrated according to Tafel 3 but at near to 0“ C. with 
sodium amalgam. Amalgam must be added m small 
quantities to the reaction solution. Thereby the 
hydrazones are decomposed so that the keto-aeiils 
form the corresponding amino-acids as a reduction 
product. Alcohol is distilled away in vacuo and the 
rest is dissolved in water. The amino-acids formed 
are determined in the solution. By means of the 
method in it& present form. 80-90 per cent of the 
keto-acids are found. 

In the above manner we have succeeded in finding 
and determining oxaloacetic acid, keto-glutaric acid 
and pyruvic acid in growing peas and red clover. 
For instance, in an experiment with red clover there 
were found 42 y keto-glutaric acid, 18 y oxaloacetic 
acid and 12 y pyruvic acid per one gram of fresh 
material. Investigations are being continued also 
with non-legumes. The method is applicable also to 
the determination of keto-acids in animal material 
and micro-organisms. 

A detailed account of the experiments will be given 
in the Biochemical Journal . 

ArTTCRI I. VlRTANEX. 

Biochemical Institute, A. A. Arhbio. 

Helsinki. August 16. Heikkj Sdo^adainen. 

1 Vlrtanen and Arhimo, Nature, 144, 30 (1939). 

5 Tafel, Ber . deutseh . chem . Ges 19, 1924 (1880). 


Effect of Ethylene on Mangifera indica 

The variations in the chemical changes of the 
respirable substrate accompanying the process of 
fruit development and ripening of the different 
varieties of the tropical fruit Mangifera indica were 
investigated with the view of finding out the nature 
and the response of the substrate to the different 
methods of storage. Such investigations would pro¬ 
vide helpful information for devis i n g methods of 
storage of this delicate and easily perishable fruit. 
Accordingly, investigations as to the changes in the 
respirable substrate under the different conditions 
of storage were planned and carried out, first at a 
lower temperature of 8—12° C., secondly in ordinary 
room conditions of 28-32° C., and thirdly the effect 
was examined of different concentrations of ethylene 
gas as a means of artificial ripening. 

The presence of ethylene gas is detected in develop¬ 
ing Mangifera indica by stunted growth of pea 
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seedlings in an atmosphere produced by ripening 
mangoes. The effect of ethylene on pears by Han¬ 
sen 1 * 3 , on lemons by Denny®, on bananas by Wolfe 4 , 
and on tomatoes by Work* has been studied ; but 
the chemical changes brought about in the metabolites 
of the bruit have not yet been clearly understood. 
Hansen and collaborators have found the effect of 
ethylene on pears to be more marked at a certain 
period of the maturity of the fruit and found that 
the rate of respiration, the rate of starch hydro¬ 
lysis and the concentration of the total and 
reducing sugars increased. 

In Mangifera indica we found that the effect of 
ethylene is more marked in the pre-climacterie phase of 
the fruit, and in the post-climacteric phase the effect 
is not pronounced. This effect is marked by a very 
rapid increase in the respiration rate, by strong 
hydrolysis of starch and incre ase in total and redneiny 
sugars and decrease in jtitfatabiejacidity and alcohol 
insoluble residue. 

Some of the results showing the amount of respirable 
substrate obtained at the end of a period of nine 
days experiment from various samples of different 
treatments (calculated on the basis of original sub¬ 
strate concentration as 100) are given in the accom¬ 
panying table: 


1 

Original 

substrate 

At the end of a period of 9 days 

1 Mitwtrate 

In. | 

EtliUene treated 

Cold 


concen¬ 

tration 

tieated 

(control) 

0-l° o 

H", 

■dorage 

1. 'stan b 

100 

36 69 

49 | 

20 20 

50 *6 

2. Total "iigaT .. 

HHI 

443 90 | 

775-70 

012 10 

302*H0 

3. Reducing sugar | 

1 100 ! 

325 DO | 

491 60 

416 60 

3b3*83 

4. Titra table acidltj 

(expressed a* 
citnc acid) 

100 

55*50 


17 50 

94-00 

5 llcohol Insoluble 

residue 

10ft 

42 -17 } 

27-03 | 

37 S4 



In cold storage the trend of chemical changes is 
in the same direction, but tbe process is appreciably 
slowed down. The respiration rate increases markedly 
in ethylene treated fruit. The vitamin C content 
decreases as the fruit ripens and it decreases also in 
storage. The effect of ethylene on vitamin content 
is not yet clear and work on other tropical fruits 
is in progress. The effect of ethylene seems therefore 
to be of a respiratory nature. It initiates a chain 
of chemical reactions in the available substrate of 
the fruit, and the effect of ethylene reaction is in 
turn dependent on the nature of the substrate pro¬ 
vided according to the stage of the maturity of the 
fruit. 

Detailed results of these investigations are in course 
of publication in the Transactions of the Bose Research 
Institute. 

B. K. Kab. 

H. N. Banbbjee. 

Bope Research Institute, 

£ Calcutta. 

July 13* 

**tt*#*,»* *4,146 (198**. 

' Wft p im, *4*od Uv la, 441 am 

WMSXST: 1 


Neural Mechanism of Sexual Behaviour in the 
Female Cat 

Femaee cats in spontaneous or induced oestrus 
display a characteristic behaviour which may be 
divided into : (1) courtship activities (playful rolling, 
rubbing, calling, crouching with pelvis raised, and 
‘treading'), and (2) the after-reaction (vigorous or 
frantic rolling, rubbing, squirming, and licking). 1 
Bard 1 has shown that extirpation of the neocortex 
does not change the specific pattern of the sexual 
response. It was my aim to determine if this peculiar 
performance of the female cat during ‘heat' is con¬ 
ditioned by the activity of an encephalic ‘sexual 
centre 5 or if some typical components of the complex 
behaviour could still be elicited from the spinal cord 
after transection of the brain stem below the medulla. 

It is self-evident that, among the reactions 
mentioned above, only those the accomplishment 
of which is not dependent on the integrating 
mechanism of standing and equilibrium are suitable 
for this kmd of experiment. Two reflexes fulfil 
these conditions : raising of the pelvis, and ‘tread¬ 
ing 5 . Treading consists m a rhythmic slow or rapid 
marching movement of the hind legs with flexion 
of the thigh and knee and dorsal flexion of the foot, 
as soldiers mark time. This is obtamed by gentle 
tapping of the perineum. During the course of the 
investigation another reflex apparently characteristic 
of *heat’ was observed: when the perineum is tapped 
on one side the tail is swept towards the other and 
maintained there until the stimulus ceases, uncover¬ 
ing the whole perineum. This is the natural attitude 
of the female' cat in oestrus when approached by a 
male. These three reflexes were used as tests for 
‘heat 5 in the spinal cats. 

The investigation was carried out on thirteen cats, 
eight of which were normal, in the beginning or 
towards the middle of their breeding season. Five 
were ovarieetomized during the breeding season 
and studied towards the end or after the same. In 
all the spinal cord was transected at the level of 
the first cervical segment, artificial respiration 
applied, and the cat kept warm on a heating pad. 
From three to six hours after the transection, when 
the spinal shock had subsided, the sexual reflexes 
were tested on the animal held in crouching position, 
hindlegs flexed, chest touching the table. Of the 
eight normal cats, all but one showed a complete 
positive response to tapping of the perineum. 
Vaginal smears and the condition of the ovaries 
indicated oestrus, pro-oestrus or met oestrus. The one 
negative result was obtained on an old female with 
anoestrus smear and smooth ovaries. She showed 
as the only response an elevation of the pelvis. Of 
the five animals ovarieetomized three months pre¬ 
viously, three were not injected with cestradiol. 
Their response was negative as regards treading and 
tail movements. Two of them showed some raising 
of the pelvis. When tested before the transection 
no response whatever could be elicited. The other 
two ovarieetomized animals were injected twice 
during six days with 1 mgm. cestradiol (Schering 
Progynon B 1939); when they exhibited typical 
sexual behaviour the transection was made. Reflexes 
similar to those obtained from the normal cats on 
heat were obtained from them. 

These experiments demonstrate that some com¬ 
ponents at least of the sexual behaviour are short 
arc reflexes, comparable to the scratch-reflex, which 
can be elicited independently of the higher centres, 
but the occurrence of which depends strictly on 
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hormonal conditions* It seems, therefore, that the 
existence of a hypothetical ‘sexual centre’ 2 should 
be accepted with caution, and then not so much 
as a pace-maker under the influence of which 
unspecific activities of the spinal cord are transformed 
into specific sexual reactions, than as a mechanism 
co-ordmating certain independent activities pre¬ 
existing at different levels of the brain stem. 
Dempsey and Rioch’s 2 failure to obtain sexual 
reflexes from decerebrate cats may be explained 
by the extensor rigidity which follows the mesen¬ 
cephalic transection, rhythmic reactions (as tread¬ 
ing) and reflex raising of the pelvis requiring for 
their performance a normal balance of muscle tone. 

J. P. Maes. 

Laboratoire de Patliologie Gen£rale, 

University, Bruxelles. 

August 11. 

1 Bard, Ph . Psych. Rev ., 41, 424 (1934>; Amer. J. Physiol. , 116, 4 
(1936). 

a Demi»M y. E. W., and Bloch, D.ilcK., J. Xeurnphysiol , 8, 9 (1939). 


Abnormal Mitosis in Tobacco Plants Forming 
Hereditary Tumours 

Tobacco species hybrids Xicotiana glauca (n — 12) 
X A\ Langsdorffii (n = 9), X. paniculata {n~ 12) x 
X. Langsdorffii , X. suaveolens (n = 16) x X . Langs¬ 
dorffii, etc., formed hereditary tumours 1 "® all over 
the plants when they were as old as 4-7 months. 
Each plant of the amphidiploid JY. glauca y X . 
Langsdorffii (=X. Vavilovii; n = 21) also formed 
hereditary tumours at about the same age. In 
searching for the cause or causes of tumour forma¬ 
tion J “ 5 I also examined the frequency of the abnormal 
mitosis in longitudinal sections of root tips of old 
X. Vavilovii plants. I counted normal late anaphases 
and late anaphases with chromatin bridges and 
obtained the following figures in studying 752 cells 
of five different plants which formed hereditary 
tumours: 21*4, 12*2, 10*7, 8 and 4*2 per cent 
anaphases with at least one chromatin bridge. 
264 anaphases of the maternal plant X. glauca and 
232 anaphases of the paternal plant X. Langsdorffii 
were also studied. No chromatin bridge was found 
in these anaphases. 


Anaphases with chromatin bridges 

FOUND IN THE AMPHIDIPLOID X. glauca - 

Langsdorffii plants that fobmed 

TUMOURS. 

Abnormal mitosis, and in particular the formation 
of chromatin bridges, found in the amphidiploid 
N. Vavilovii does not seem to be due to its polyploid 
nature, because in studying 72 anaphases of the auto- 
tetraploid N. glauca no chromatin bridges were found. 

The procedure of mitosis in the amphidiploid 
N. rustica <n=24) x N . glauca (*=N. rugla ; n = 36) 


was also studied. (This amphidiploid does not form 
hereditary tumours.) In studying 116 late anaphases 
of one plant of this amphidiploid I found in four 
of them chromatin bridges, that is, in 3*4 per cent 
of the cells. This is a somewhat lower percentage 
than (though very close to) the smallest one found 
in the fifth tumour-forming plant ; but still high 
enough when compared with that of the normal 
species (0 per cent). Tumour-forming plants, however, 
have on the average a considerably higher percentage 
of abnormal mitosis. Chromatin bridges represent 
bicentric chromosomes, resulting, most probably, 
from exchange of parts between non-homo logons 
chromosomes. 

A causal interpretation of tumour formation in the 
light of these studies can be advanced in the following 
way. Daughter cells resulting from cells with 
abnormal mitosis m general and from such with 
chromatin bridges in particular should have abnormal 
genetic constitutions. Although such cells may have 
a lower rate of cell division, their number should be 
gradually increased, because the process is irreversible, 
so that the older the plant is the greater percentage 
of cells with abnormal genetic constitution it should 
have. When the percentage of the cells with abnormal 
genetic constitution is considerably increased, deter¬ 
mination and differentiation processes become ab¬ 
normal, so that the plants form tumours (meristematie 
and parenchymatic tissues) instead of normally 
differentiated shoots and organs. The formation of 
abnormal shoots (‘bud mutations 5 ) in about 12-18 per 
cent of the plants in some lines of X. Vavilovii i.-* 
also conditioned by abnormal mitosis. 

Dontcho Tvostoff. 

Institute of Genetics, 

Academy of Sciences of the U.S.S.R. 

Moscow 

1 Setoff, I)., ZeniralbL Balder. (II) 81, 244-260 (1930). 

3 £ostoff, D., Genetica , 17, 367-376 (1935). 

• Ku4off, D., J . Genet., 87, 129-209 (1938). 

4 Kodtoff, D., Protoplasma , 20, 440-450 (1933). 

* Kostott, Proe Indian Arad. Sc t., 8, 11-44 (1938). 


A 'Safe' Fluid for Museum Use 
The general practice of using ethyl alcohol as a 
preservative fluid for museum specimens has several 
disadvantages. At the present time when we are 
faced with the possibility of high explosives and 
incendiary bombs damaging museums, the inflam¬ 
mability of alcohol naturally causes much concern 
to the staff of such institutions. Ten years ago 1 I 
directed attention to a preservative fluid, first used 
by W. Pampel®, for storing specimens of insects for 
several years with the tissues soft and in good 
condition for subsequent dissection. I gave tins 
medium the name of ‘Pampers fluid’ and its com¬ 
position is as follows : 

Glacial acetic acid . 4 parts 

Distilled water.30 paxts 

Formaldehyde. 6 parts 

95 per cent alcohol .15 parts 

For several years past I have abandoned the use of 

alcohol for preserving insects and many other 
arthropods in favour of Pampers fluid. This fluid 
is in every way superior to ethyl aloohol, being 
cheaper, does not need replacement so often and 
does not cause undue hardening, besides preserving 
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tlie tissues in a better condition. It is. furthermore, 
non-inflammable. 

I have advocated its use to a number of zoologists 
and others, and may add that one recent biological 
expedition preserved almost all its specimens in 
Pampers fluid with complete success. It has the 
drawback that m the case of vertebrates, echino- 
(lerms and many of the higher crustaceans, the 
acetic acid naturally acts upon the calcareous 
skeleton; but for the vast majority of invertebrate 
animals this disadvantage does not arise. I recom¬ 
mend that a beginning be made in the use of this 
fluid with as little delay as possible. Many alcohol - 
preserved specimens can be transferred into it and 
it can be adopted for new specimens that it is desired 
to preserve. It should, at least, be given an adequate 
trial for a few years. 

A. I). Imtus. 

Zoological Laboratory’, 

Cambridge. 

Sept. 18. 

1 Bull Entom. Res.. 20, 160 (1929). 

' Z. mss. Zool , 108, 290 (1914) 


The Ancestors of the Eutheria 
In a short article on the ancestors of the Eutheria, 
published in Nature of September 16, p. 523, Dr. 
Abbie lays considerable stress on a novel interpreta¬ 
tion of the phylogenetic history of the corpus cal¬ 
losum of the brain. Dismissing the generally accepted 
interpretation, based on the classical studies of the 
late Sir Grafton Elliot Smith, he states “it ha^ been 
shown that in reality the corpus callosum has 
appeared in quite a different manner”. For his 
evidence Dr. Abbie relies on certain topographical 
observations which he has published in the Journal 
of Comparative Neurology (70, 9 ; 1939). Whether 
Dr. Abbie’s interpretation is correct or not, it should 
be pointed out that his evidence appears inconclusive 
to several other comparative neurologists. Indeed, 
m a forthcoming paper by Prof. F. Goldby, to be 
pubhshed in the Journal of Anatomy , Dr. Abbie’s 
views on the evolution of the corpus callosum are 
subjected to serious criticism, 

W. E. Le Gros Clark. 
Dept, of Human Anatomy, 

University Museum, 

Oxford. 


Points from Foregoing Letters 


E. fichrddinger directs attention to the fact that 
in an expanding universe (a) the diameters of the 
nebulae, (6) their intrinsic luminosities, may quite 
reasonably be assumed to depend on the state of 
expansion. If it is true that their observed luminosities 
decrease with increasing distance a little too slowly 
even for the non-recessional explanation of the red- 
shift, then the recessional one has to be preferred 
anyhow. For though the discrepancy here becomes 
greater, a plausible assumption as regards (6) will 
easily remove it. 


The forbidden 3 F 0 — l D % line of O III, the transi¬ 
tion probability of which has a small but non-zero 
value, has been recently identified in the spectra of 
two nebulae. J. Dufay and Miss M. Bloch attribute 
to this transition the rather faint but well defined 
radiation X = 4932-2 A. which they have observed 
in the nebular spectrum of Nova Herculis. 


H. Horodniczy and A, Jabtofiski find that the 
influence of temperature on the width of the mercury 
absorption line 2537 A. broadened by argon is 
sanalior than that predicted by the theories of 
Lorentz and Weisskopf. However, a small temper¬ 
ature effect seems to exist; increase of temperature 
causes a slight increase of the width and diminution 
of the asymmetry of the line. 


J- and K. Mendelssohn have measured the specific 
heat of potassium dihydrogen phosphate between 
40* and 130° K. No anomaly occurs at the so-called 
Tower Curie point’, and it is concluded that at this 
temperature the mobility of the dipoles freezes-in. 
A strong anomaly occurs at the upper Curie point. 

Two sets of experiments on the disintegration of 
unuBipm by slow neutrons have been carried out by 
W*. Ck ^Jbjopin* JJ- A, Fasswik-Chlopin and N. F. 
WhBpev. ^ Ja One set, a uranium salt was exposed to 
Ad* ^wunieeu days, and the produets 
means; in the other, the 
< yffiy products of trans¬ 
fer qpta , were Ool- 

L It is 



claimed that radioactive isotopes of krypton and 
xenon are formed as intermediate products in the 
fission of uranium by slow neutrons. 

A single bridge method for comparing the resist¬ 
ances of two resistors of low ohmic value is described 
by A. Glynne, Two balances are effected and the 
formula for calculating the ratio of the resistances 
is given. 

By experimenting with infantile rats, B. Zondek 
and F. Sulman have shown that stilboostrol is only 
rendered slightly inactive in the organism. Thus it 
differs from cestrone, but resembles the hormone 
esters. Also like the latter, stilbcostrol remains at 
the site of injection for some considerable time and 
is then slowly absorbed. Unlike hormone esters, stil- 
boestrol is eliminated in large quantities in the excreta. 

A. I. Virtanen, A. A. Arhimo and H. Suomalainen 
describe a method for determination of keto-acids in 
plants. The method is based on the formation of 
2-4-din itrophenylhydrazone and its reduction with 
sodium amalgam in alcohol solution to ammo-acids 
corresponding to the keto-aeids. In this way keto- 
glutarie acid, oxaloacetic acid and pyruvic acid have 
been determined in plants. 

B. Kar and H. N. Banerjee have found that 
the effect of different concentrations of ethylene gas 
on Mangifera indica is more pronounced in the pre- 
climacteric stage of the developing fruit than in the 
post-climacteric phase. The effect is seen in the rapid 
increase of the respiration rate, strong hydrolysis of 
starch, increased concentration of total and reducing 
sugars and decrease in titratable acidity and alcohol- 
insoluble residue. The action of ethylene seems to be 
of a respiratory nature, and is dependent upon the 
available substrate, which depends on the stage of 
the maturity of the fruit. 

Accor d i n g to J. P. MaeB, sexual behaviour can 
still be obtained from the spinal cord of female cats 
in heat when all connexions with encephalic centres 
have been severed. 
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RESEARCH ITEMS 


Northern Paiute Bands 

The Northern Paiute, once occupying parts of 
Nevada, Idaho, Oregon and California, belong to the 
Mono-Paviots dialect of the Plateau Shoshonean 
language. Although almost everyone writing about 
these Indians has testified to the" existence of bands 
among them, no one has troubled to ascertain 
systematically their number, names, or territorial 
extent. So long ago as 1870, the difficulty of dealing 
with the Paiutes was recognized by the authorities 
of the United States as due to the fact that they had 
no tribal organization, but were divided up into 
bands of from 50 to 200, each under the nominal 
leadership of individuals elected by themselves, each 
band acting independently, although they recognized 
that they were linguistically and culturally related, 
and considered themselves as all members of one 
tribe. The basic unity of the Northern Paiute appears 
from the fact that they pictured exact boundaries 
dividing themselves from surrounding tribes, whereas 
interband divisions were often vague and indefinite. 
Band territories consisted of a relatively productive 
area and its environs. In spite of some laxness, the 
bands had recognized possession of certain tracts, 
pihon ranges, lakes, streams and hunting grounds. 
If other Paiutes obtained food there, it was under¬ 
stood that they did so as visitors. Claimed lands 
seldom overlapped, except where two adjacent bands 
recognized mutual use of a district. Bands in arid 
areas travelled more, and spent several months each 
year as visitors of their friends living in more 
productive areas. Detailed information concerning 
each one of the twenty-one bands of the Northern 
Paiute has been collected in field work and from the 
literature by Omer C. Stewart (Univ. California: 
Anthropological Records , 2 : 3, 1939) from which has 
emerged much evidence bearing upon problems of 
traditional migrations and Paiute affinities. 

Protobranchiate Moiltisca 

The affinities of the Protobranchiate Mollusca, 
worked out morphologically by Pelseneer between 
1891 and 1911, have now been revised by C. M. 
Yonge (Phil. Trans. Roy. Soc., B, 230, 79-147 ; 
1939) as the result of a study of living members of 
the group. Yonge admits three families, the Nueulidae, 
Solenomyidae and Nuculanidte, the last-named in¬ 
cluding Thiele’s Malletiicke. in his view “the order 
Protobranchia established by Pelseneer in 1891 is 
valid and « . » represents the one unquestionably 
natural group within the class Lameflibranehia”. 
Yonge studied the mode of life of members of the 
order at Ferdla, Plymouth and Naples, particularly 
their manner of progression, feeding habits and 
digestion. The specialization of the foot and its 
muscles for burrowing into a soft substratum indic¬ 
ates that in this respect they are not primitive, as 
^Pelseneer inferred. The ctenidia are not primarily 
food collectors and sorters, these functions being 
undertaken in most by means of a pair of proboscis- 
like protrusions of tie labial palps, which collect 
organic debris. Typically, the stomach has ciliated 
sorting and chitinous crushing regions, whence food 
is passed to the digestive diverticula for intracellular 


digestion. Yonge asserts that the Protobranchia 
have been derived from radula-bearing ancestors, 
but he produces no evidence for this view. The 
NueulanidtB differ from the other two families in 
possessing a posterior inhalant current entering 
through siphons, coupled with a muscular pumping 
movement of the ctenidia for respiratory purposes. 
The “Malletiidae” are Nuculanids which have become 
modified for life on soft mud in the deep sea. Nuculids 
are the most primitive Lamellibranchs. 

Parasitic Cirripedes of the John Murray Expedition 

K. A. Pyefinch has described the Ascothoraciea 
(John Murray Expedition, 1933-34. Scientific Re- 
ports, 5, No. 9. British Museum (Natural History) ; 
1939). These parasites have been recorded from a 
number of hosts, but in this collection they are only 
in Zoanthids and all belong to the genus Bacca- 
laureus (Broch). Of these, three are new species and 
one is the Baccalaitreus japonicus originally described 
by Broch in 1929. This latter has not previously 
been recorded from the Indian Ocean. As the author 
has pointed out previously, the validity of specific 
distinctions within the genus is a matter of some 
doubt; since the complete life-history is as yet 
•unknown, what are now regarded as specific dif¬ 
ferences may merely be due to differences in age of 
the specimens examined. It is interesting to find 
that these parasites may themselves harbour parasites. 
In two cases, once in B. japonicus and once in B. 
disparcaudatus from the same station, specimens of 
a parasitic isopod were found within the cavities of 
the lateral mantle coils, possibly male and female. 
A male also occurred attached to the outer surface 
of the mantle lobes of B. verrucosus . These are 
believed to belong to the family Cryptoniseidae and 
are probably a new genus and species, to be described 
in a later report. 

Genetics of the Raspberry 

D. Lewis (J. Gen., 38, 367-379 ; 1939) describes 
five new genes in the raspberry. These are s , spineless 
shoots ; b , shoots without waxy bloom; x, red 
hypocotyl; g, pale green leaf; and d, sepaloid 
flowers. The linkage values for genes T, B, X and 
Q belonging to one group are TB 28*4, TX 20*0, 
TG 18*2 and BX 36-7. The fact that homozygous 
hairy plants HE are almost completely suppressed 
suggests that either the constitution HE is inviable 
or that there is a lethal linked to H. The occurrence 
of a large deficiency of recessives in another strain 
favours the second suggestion. In accordance with 
Fisher’s theory, the only gene (E) in the raspberry 
which is shown to have higher selective value in the 
heterozygous condition is also the only gene which 
is polymorphic in the wild. 

Triticum sphaerccoccnm 

S, Ellerton (J. Gm., 38, 307-323 ; 1939) shows 
that Triticum sphaerococcum differs from T. vulgare 
by one recessive gene s. The cytology of the F x 
shows that there is close homology between the 
chromosomes. The author considers that it is 
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improbable that one recessive mutation should show 
such diverge and complex effects, and therefore 
suggests that there is a deletion in T . sphaerococcutn. 
The exceptionally high occurrence of speltoid mutants 
in the F t of T. vulgare x T. spkaerococcum is accounted 
for by the assumption that the chromosomes which 
carry the speltoid characters are involved in one of 
the reciprocal translocations which were observed in 
the Fi* 

Leaf-Spot Disease of Spinach 

Spinach is not subject to many diseases in Great 
Britain but H. H. Glasscock and W. M. Ware 
have recorded a leaf-spotting disease caused by 
the fungus Heterosporiwn variable {Qard. Chron 
August 5). The organism was first described by M. C. 
Cooke in 1877, from material collected in Welshpool, 
but it has not appeared again in Great Britain until 
the present record. Several fungi are, however, 
mentioned as the cause of leaf-spotting upon spinach 
in America, and H. variabile is among them. The 
spots are purplish brown, and have eonidiophores 
in the centre portions ; they are sufficient in number 
and extent to cause a serious disease. Cultures have 
been made of the causal organism, and its characters 
agree very closely with those of the original de¬ 
scription. 

A Theory of Mountain-Building 

An important development of the suggestion that 
convection currents in the earth’s substratum may 
have been responsible for the formation of mountain 
systems has been made by David Griggs {Amer. J. 
Bci., Sept. 1939). The theory proposed is synthesized 
from: (1) the original suggestions of Holmes ; (2) the 
mathematical analyses of Pekeris, Vening Meinesz, 
and Hales; (3) the author’s experiments on solid 
flow of rocks; (4) thermal experiments and calcula¬ 
tions ; and (5) a dynamically similar model which 
demonstrates the action of cyclic convection currents. 
The structures developed by these currents in the 
model show striking resemblances to the orogenic 
structures of the earth. The phases of the convection- 
current cycle correlate with the three dominant 
phases of the orogenic cycle: geosynclinal, crustal 
folding, uplift. The hypothesis is attractive because 
it seems to satisfy better than any other the three 
fundamental conditions required of a mountain¬ 
building mechanism: (o) provision of an adequate 
compressions! force ; (6) local provision of sufficient 
contraction for orogenesis; and (c) explanation of 
the intermittent nature of orogenic processes and 
the threefold character of the mountain-building 
cycle* In contrast, although thermal contraction 
may produce sufficient force, it does not seem 
capable of providing sufficient shortening of the 
crust to produce the Tertiary mountain systems; 
nroreover, long-distance transmission of compressive 
stress through the crust to provide localized orogeny 
is greatly h mc te red by the viscous drag of the sub¬ 
stratum on the over-riding mass. Other forceB which 
have been invoked, such as tidal pull and the pol- 
are totally inadequate in magnitude to 
explf|m erogenic deformations. 

atod Grastai Ejtrttcttne near Japan 

conducted an in, 
sSTiwft, Tokyo. 17, Pt. 2, 
part of the 


earth’s crust near Japan earthquake foci are most 
frequent. In the neighbourhood of the Japan trench, 
using the map and bathymetric chart published by 
the Land Survey Department of the Imperial Japanese 
Army and the Hydrographic Office of the Imperial 
Japanese Navy respectively, together with gravity 
anomalies, the crustal structure was determined and 
checked by Wadati’s seismological results. The thick¬ 
ness of the crust m western Japan appears to be 50 km. 
and in north-eastern Japan 20 km. The foci of 33 
conspicuous earthquakes that occurred in the 
& ame Sanriku districts during 1923-38 when the 
gravity results were being obtained, were as follows: 
20 per cent in the subcrustal region just beneath 
land, 3 per cent in the subcrustal region just beyond 
the Japan trench and the remainder in the crustal 
layer or near the boundary of the crustal layer 
and subcrustal regions on the western side of and 
about the trench. Near the Inland Sea of Japan, 
assuming that at a depth of 30 km. isostatic com¬ 
pensation is fulfilled, the configuration of the bound¬ 
ary between the crustal layer and subcrustal region 
was determined using gravity anomalies. It was 
then found that 5 out of 7 conspicuous earthquakes 
between 1923 and 1938 had their foci in the sub¬ 
marine area where isostatic compensation is not 
fulfilled, and 70 per cent of the ‘rather conspicuous* 
earthquakes, 29 in number, were similarly situated. 

Chemistry of the Coloration in Jupiter’s Cloud Forms 

Rupert Wlldt (Mon. Not. Boy. Astro . Boc.. 99, 
8 ; June, 1939) discusses the action of metallic soduun 
on both gaseous and condensed ammonia, and suggests 
this as a possible explanation of the whole range of 
colours observed on Jupiter. Wildt gives a description 
of the features of the system sodium-ammonia by 
the use of the phase diagram taken from a paper by 
O. Ruff and J. Zedner (Ber. deutsek. chem. Ges., 41, 
1948 ; 1908) and from the data he draws the tenta¬ 
tive conclusion that the coloration of Jupiter’s belts 
may be identified with the brown concentrated solu¬ 
tion of sodium formed on the ammonia clouds at 
temperatures above — 112° C. The absence of con¬ 
spicuous belts on Saturn is easily understood because 
this planet has a lower temperature than Jupiter. 
The hypothesis does not explain the preferentially 
zonal distribution of the brown shades on Jupiter ; 
specialized assumptions of a meteorological character 
would be necessary in this case. As the equatorial 
plane of the planet is in close correspondence with 
the orbital plane, strong seasonal variations would 
not exist in the general atmospheric circulation, such 
as are observed on the earth, and here lies a partial 
explanation of the distribution of Jupiter’s brown 
shades. A difficulty arises about the Bmall blue areas 
on the planet because the dilute blue solutions can 
exist only at temperatures higher than — 78° C., and 
Jupiter is usually credited with an average surface 
temperature of only — 140° 0. It is supposed that 
these comparatively rare blue areas are due to the 
anomalous release of internal energy, a view which 
receives corroboration from the fact that they appear 
in nearly all cases during periods of great eruptive 
activity. A more serious difficulty presents itself 
when an explanation is sought for the mechanism 
by which metallic sodium is set free from the sodium 
compounds that must have been formed during the 
condensation of Jupiter and are now probably stored 
in the interior. The author leaves this matter 
undecided for the present. 
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TOWN PLANNING AND URBAN CONCENTRATION 


T HE admirable way in which the evacuation plans 
have been carried out in the present emergency 
should not lead us to overlook the importance, when 
the time comes, for considering the re-planning or 
further development of our cities on lines designed 
to minimize such disturbance or upheavals, and the 
problems which urban concentration presents in 
civil defence are further reason for attention to this 
question at the first opportunity. The paper in which 
Dr. Thomas Adams discussed some economic aspects 
of urban concentration before Section F (Economics) 
at the Dundee meeting of the British Association 
on the very eve of the evacuation could scarcely 
be surpassed as an analysis of the principles 
involved. 

Dr. Adams pointed out that concentration of 
industry, economic activities and population in 
urban centres is essential in order to secure the 
economic benefits to be derived from scientific 
progress, and need not militate against social welfare. 
The advantages of concentration may, however, be 
impaired by excess or malformation, and in many 
urban centres such excessive concentration has 
caused intolerable congestion of traffic, impaired 
industrial efficiency and overcrowded building de¬ 
velopment. The most powerful force in causing 
urban concentration is the existence and potentialities 
for development of transport facilities, allied with 
certain favourable qualities in the natural situation, 
and the planning and control of these facilities are 
essential to prevent excess. 

That New York and London and certain other 
cities have become too unwieldy to perform their 
functions efficiently is probably due to their develop¬ 
ment being artificially promoted, by political agencies 
and vested interests, beyond that which could occur 
under the normal play of economic forces. The 
proper way to eliminate excessive concentration is 
to promote recentralization on sites with competitive 
attractions. Even in regard to vulnerability. Dr. 
Adams does not advocate an excessive attempt to 
restrict artificially the location and distribution of 
industry. He argues that if a city, even of the size 
of London, as a piece of civic machinery, is perfectly 
designed to perform its functions as an industrial 
and distribution centre, and if the residue is diffused 


into compact neighbourhoods and integrated with 
its industrial areas so as to reduce distances between 
homes and workplaces, the true solution is to con¬ 
struct adequate defences or even to face evacuation 
in war time at any cost. 

Dr. Adams argues that the steady fiow and free 
movement of street traffic are essential for economic 
efficiency, and urban areas should be planned or re¬ 
planned to provide the space required. Further, if 
the main transport facilities are properly planned 
and controlled, artificial restriction of the location 
and distribution of industry should scarcely be 
required, and provision of ample space for locomotion 
purposes should simultaneously meet essential re¬ 
quirements of air space and recreation. Economic 
solutions of these problems largely resolve them¬ 
selves into questions of transport and land prices. 
The reduction of costs of transport involves the 
elimination of unnecessary travel, and the reduction 
of land prices the elimination of values based on 
improper or unhealthy uses of land. 

The need for scientific investigation of the excess 
concentration as a first step for a national effort 
towards its control was stressed by Dr. Adams. 
Other research is needed to ascertain the best methods 
of reducing ‘friction of space’ between producers and 
consumers of goods and services, and between places 
of residence and places of work and recreation. Town 
planning should be based more on the data of the 
economist and less on the consideration of senti¬ 
mental values. 

Among the major defects in urban growth. Dr. 
Adams directed attention to the obstruction of the 
movement of street traffic and the absence of space 
for standing traffic, as well as to the overcrowding 
of facilities for passenger traffic and the resultant 
destruction of nervous energy. He also stressed the 
overcrowding of population on the land, thus pre¬ 
venting the inhabitants from securing adequate 
light, air and recreation, and the absence of room 
for the expansion of industrial plants, markets, etc. 
Such evils cannot be remedied effectively by the 
negative process of planning control. Dr. Adams 
suggested that the ratio of open space in a town for 
traffic, recreation and space about buildings should 
not be less than sixty per cent. 


CONFERENCE OF LEATHER CHEMISTS 


D ESPITE the uncertain conditions which pre¬ 
vailed, the Biennial Conference of Leather 
Trades’ Chemists was held in London during August 
28-30. The Conference was preceded by a reception 
of members of the International Society of Leather 
'Trades’ Chemists and numerous foreign guests at 
the May Fair Hotel, London, on Sunday, August 27, 
when they were received by the president of the 
British Section, Mr. R. Faraday Innes. 

At the opening meeting, the first Procter Memorial 
Lecture was delivered by Dr. W. T. Astbury, the title 
being “The Molecular Structure of Fibres of the 


Collagen Group”. The presidential address given by 
Mr. W. R. Atkin was on the subject of "The Procter 
Wulson Theory of Protein Swelling in the Light of 
Modem Ideas of Protein Structure”. Prof. P. Cliam- 
bard of Lyon was elected president of the Society 
for 1940-41. 

During the meeting, it was announced that the 
Fraser Muir Moffat Medal of the Foundation of 
Tanners’ Research Laboratory of America had been 
awarded to Dr. Dorothy Jordan Lloyd for her out¬ 
standing work in the field of tanning chemistry, and 
particularly her recent book on “The Chemistry of 
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the Proteins 11 . Among other papers read during the 
meeting were, “A New Expression for the Buffering 
Capacity of Solutions 11 by Dr. V. Kubelka (Brno), 
“Fatty Spue in Semi-Chrome Leather 11 by R. Faraday 
Innes (London), “Studies in Currying 11 by M. P. 
Balfe (London), ‘‘Precipitation of Natural Tannins 
with Calcium Hydroxide” by VI. N6mec (Brno), 
Conductimetric Analysis of Vegetable Tanned 
Leathers” by S. G. Shuttleworth (South Africa), 
“Formaldehyde Tannage in Relation to the Con¬ 
stitution of Collagen” by F. O'Flaherty (U.S.A.), 


PROGRESS OF 

D R. H. W. MELVILLE prepared an evening 
lecture for the Dundee meeting of the British 
Association, under the title ‘‘New Lamps for Old 11 
The natural ilium inant, the sun, is considered 
first. We may regard the sun as a ‘black body 1 with 
a surface temperature of* about 6000° C. Being a 
black body, it emits light of all wave-lengths, but 
the wave-lengths in which we are particularly 
interested lie in the visible region from about 4000 A. 
to 7500 A., for it so happens that evolutionary 
processes have developed a human optical system 
which is most sensitive to such a band of wave¬ 
lengths. * 

When we measure the energy emitted by the sun 
within a small band of wave-lengths, for example, 
10 A., and plot the energy as a function of the wave¬ 
length of this band of radiation, we obtain a curve 
with a pronounced maximum at about 6500 A., in 
the green. Again, the human eye is most sensitive 
in the region where the sun emits this maximum. 
Besides radiation in the visible region, there is also 
radiation at longer wave-lengths in the infra-red and 
at shorter wave-lengths in the ultra-violet. These 
radiations cannot be perceived by the human eye, 
but they can be detected by various physical 
methods. 

It would seem, then, that the production of arti¬ 
ficial illuminfttion exactly similar to that of the sun 
is a simple matter. All we need do is to heat some¬ 
thing black to a temperature of 6000° C. But the 
difficulty is that we cannot devise a means of heating 
a substance to this temperature, as all known 
materials either melt or volatilize so quickly that 
the conditions cannot be realized. Our problem, 
therefore, is to devise some subterfuge which will get 
over the difficulty without having to resort to the 
drastic method of getting radiation similar to that 
obtained from the sum As a matter of interest, 
there is a possibility of doing better than the sun 
does. So far as illumination is concerned, the infra¬ 
red and ultra-violet radiation is wasted. If the 
energy of these rays could be converted into visible 
radiation* the efficiency of our source would be 
appreciably increased. 

The goal to be obtained in the search for the ideal 
wee of light is quo in which all the energy supplied 
tp the lamp, in whatever form* is wholly converted 
tetto vfe&fe radia&on, with precisely the same 
< batewsHy wawe-lcogl«h distribution as that given 

fry f>cv gives an account of the 

*** **** twerds this goal and 
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“The Chemistry of Formaldehyde Tanning” by Miss 
W. B. Ploass and Miss J. H. Boews (London), 
“Reaction between Casein and Formaldehyde” by 
C. Robinson (London), “A Machine for Measuring 
the Resistance of Leather to Abrasion” by F. E. 
Humphreys (London), “Shoe Troubles and Leather 
Faults 11 by H. Bradley. 

Before the conclusion of the Conference, the follow¬ 
ing films were shown: “The Inside Story of Lubrica¬ 
tion”, “Wattle Bark and Extract Manufacture” and 
“Preparation of Cod Liver Oil”. 


ILLUMINATION 

More than four thousand years ago, it was observed 
that certain vegetable and perhaps mineral oils, on 
undergoing combustion, emit visible radiation. Then 
by using a lamp into which a wick dipped, the 
burning was easily controlled at the top of the wick. 
Here then is the first principle of the subject—the 
conversion of oil into vapour and the subsequent 
combustion of the vapour. The next development 
was gas lighting. This phase occurred when it was 
found that oil could easily be converted into gas, and 
later when coal was found to undergo a similar 
reaction. 

By allowing a substance to undergo combustion, 
a sufficiently high temperature is generated to produce 
visible radiation. If, therefore, we are going to 
increase the efficiency of our source of light, we must 
find out what produces the light. An experiment 
answers this question. The flame of a mixture of 
hydrogen and carbon monoxide emits only a small 
amount of radiation in the blue. When the gas is 
diverted through a bottle containing finely divided 
carbon, the flame becomes luminous and on close 
examination the incandescent particles of carbon can 
be seen describing vortices in the flame itself. The 
luminosity of the usual gas flame is thus due to 
carbon. The origin of the carbon in the gas flame 
is the decomposition of the volatile hydrocarbons 
present in the coal gas. 

The temperature of even finely divided carbon in 
such a flame is only 1100° C., and therefore its 
colour does not approach that of the sun. Bunsen 
improved this by mixing the gas with air and by 
increasing its pressure. When mantles made of 
thorium and cerium are used, the light is the brightest. 
The curves obtained by the so-called Welsbach 
mixture show that the temperature attained is the 
highest. The light obtained from an ordinary gas 
mantle has a distinctly greenish lingo. This proves 
that it is no longer similar to a black body at the 
same temperature. 

Besides the luminescence emitted by hot inter¬ 
acting gases, there are a number of solid and liquid 
reactions in chemistry which are accompanied by 
luminescence at ordinary temperatures. The lumines¬ 
cence of a firefly is a familiar example, but the precise 
nature of the reaction is not known. Unfortunately, 
one firefly gives only 1/1600 candle power, mostly 
in the green and red. For lighting a lecture room 
of reasonable size, about a million fireflies would be 
required. 

Finally, the electrical methods of producing 
radiations are considered. The first attempts were 
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mad© by heating refractory materials by passing 
an electric current through them. The electric arc 
between carbon electrodes was one of the first satis¬ 
factory sources. Since the temperature of the carbon 
may reach 5000° C., the light is very similar* in 
quality to that of the sun. But the efficiency is not 
high and the operation is too complicated for most 
purposes. The carbon filament incandescent lamp 
was a poor substitute, as in a high vacuum carbon 
volatilizes rather easily, with the result that the 
temperature is only about 1800° C. The tungsten 
filament was a great improvement, the working 
temperature of the filament rising to 2400° C. We 
can in this case use an inert gas like argon or nitrogen, 
thus making a lamp twice as efficient as the carbon 
filament lamp. A further improvement can be 
introduced by coiling the filament on itself. 

A still more efficient lamp can be made by intro¬ 
ducing a new method, namely, the phenomena 
accompanying electric discharge in rarefied gases. 
If a discharge tube be evacuated, it needs a very high 
potential difference applied across its terminals to pro¬ 
duce a flash. By reducing the pressure to about 1/1000 
of an atmosphere a much smaller voltage suffices to 
produce a steady discharge which fills the tube with 
light. A variety of colours can be obtained by using 
various gases instead of air. By constructing the 
interior of the lamp of fused silica and fixing a suit¬ 
able conducting cathode, the pressure may be in¬ 
creased up to 100 atmospheres with a corresponding 
increase in luminous output. 

The latest type of discharge lamp uses low-pressure 
discharge, in which the intensity of the ultra-violet 
radiation is a maximum, and a fluorescent substance 
which emits visible light under the action of ultra¬ 
violet light is put inside the tube. A series of such 
lamps can be devised with colours which when 
suitably blended give white light. To obtain white 
light from a single lamp, a mixture of powders is 
fused on to the inside of the discharge tube. The 
new discharge lamps have brought us very close to 
the perfectly efficient source.' 


SCIENCE AND THE COMMUNITY 

PUBLIC lecture "‘Science and the Community” 
given by Prof. Alex Findlay on September 12, 
1988, at the invitation of the Council of the Univer¬ 
sity of Otago, Dunedin, has been published by the 
New Zealand Council for Educational Research 
(“Studies in Education”, No. 4. London: Oxford 
University Press). Referring to the achievements of 
applied science in ministering to the health and 
material comfort of the people and to industrial 
efficiency and development, Prof. Findlay points out 
that science is knowledge and that knowledge can 
be gained only by persistent inquiry or research, 
and he urges the importance for the welfare of the 
country that not merely a few but all the people 
should become research-minded and recognize with 
conviction that research is the best insurance of the 
future. Welcoming the greater attention being paid 
to the human factor in industry and to the con¬ 
sequences of the impact of science on our social 
organization, he considers that in proclaiming the 
great achievements of science we should beware of 
losing sight of the idealism of science. For the 
community as a whole, it is not the acquisition of a 


knowledge of scientific facts that is of chief im¬ 
portance but the inculcation of the spirit of science. 

The first great aim of science is the seeking out of 
truth, and scientific truth is one of the great human 
values essential for a complete life. Science is, 
however, not merely an amassing of facts ; its spirit 
is also to be found in the great hypotheses and 
theories of science, and the cultivation of the spirit 
of science makes an aesthetic as well as an intellectual 
appeal, strengthening and perfecting the fulfilment 
of that other essential factor in a complete human 
nature, the desire for beauty. Cultivation of the 
spirit of science is also necessary for the body politic. 
To cure or ameliorate the evils which flow from the 
weaknesses to which all democratic government is 
subject, we must work for a greater knowledge and 
honesty of purpose, a higher cultural level in the 
co mmunit y. 

Urging that science is an important factor in the 
moral and social development of the people. Prof. 
Findlay stresses the importance of ensuring that the 
minds of all university students should be opened 
to scientific truth as revealed in the physical and 
biological sciences and to recognize the importance 
of method and facts as well as ideas. For this he 
does not consider that laboratory work is essential. 
As regards the place of men of science in the State 
and in the general life of the community, he suggests 
that our present dangers are due to neglect of the 
ethical rather than of the scientific values. While he 
would not support any plea for a special place for 
the mem of science as such in the councils of govern¬ 
ment, he urges the duty of men of science to cultivate 
a rich humanity and to educate their minds to take 
a wide view and form a balanced judgment, to 
enable them to take a much fuller share in the 
common duties of citizenship, placing more unre¬ 
servedly at the disposal of their fellow citizens that 
contribution of special knowledge and outlook which 
their training and studies enable them to make. By 
cultivating the human values not only of science but 
also of art and religion, and building into their per¬ 
sonalities the qualities of truth, beauty and goodness, 
scientific men can do much to form a more enlightened 
public opinion and help in the solution of the educa¬ 
tional, social, economic and other problems which 
face the community. They should strive not merely 
to bring about a planned order of society with a 
purely materialistic outlook, but also an order in 
which individual human nature can find its full 
expression through the cultivation of truth, beauty 
and goodness. 


UNIVERSITY EVENTS 

St. Andrews. —In view of the cancellation, owing 
to national emergency, of the graduation ceremonial 
appointed to be held by the University of St. Andrews 
on the occasion of the visit to Dundee of the British 
Association, the Senatus Aeademicus have conferred 
the honorary degree of LL.D. in absentia on tbe 
following, who were to be recipients of the degree upon 
that occasion : Prof. F. T. Brooks, Dr, C. G. Darwin, 
Sir Albert Seward, Prof. R. V. Southwell, Lord 
Stamp, Sir Aurel Stein. 

Dr. Cyril Dodd, of Durham, has been appointed to 
the lectureship in natural philosophy in the United 
College, St, Andrews, which fell vacant on the 
appointment of Dr. F. L. Araot to a post in Australia. 
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SCIENCE NEWS A CENTURY AGO , REPORTS AND OTHER 

Travels of Schomburgk and Gould "OS PUBLICATIONS 

IN its mlnrrm of “Weekly Gossip’- tile Athenceum ' ixduded in the monthly Booh* Supplement) 


of October 5, 1839, referred to the naturalists Robert 
Schomburgk and John Gould. 

Of the former the journal said: “We have also 
the pleasure to announce the arrival in London, 
after an absence of twelve years from Europe, of 
Mr. Robert Schomburgk, who, during the last four 
years has been engaged exploring in the colony of 
British Guiana under the auspices of the Geographical 
Society, in the course of which time he has twice 
ascended the Essequibo, and explored that river to 
its sources, about 40 miles north of the equator ; he 
has also examined the Berbice and Coventyn rivers. 
. . . During his last journey, on which he was 
absent about two years in the interior, the traveller 
crossed the frontier to Fort San Joaquim in the 
Brazils, and ascended the Caruman mountains; 
thence returning to Pir&ra, he journeyed in a north¬ 
west direction to Roraima, a remarkable flat-topped 
sandstone mountain, rising 7,000 feet above the sea ; 
and by a westerly course to Esmeralda, on the 
Orinoco, thereby connecting his labours with those 
of Baron Humboldt in the year 1800, and materially 
changing the position of the sources of that river as 
laid down in all our maps. Thence descending by 
the natural canal of the Cassiquiare to San Carlos, 
he embarked on the Rio Negro and followed its 
downward course as far as Moura, from which place 
he ascended the Rio Branco to San Joaquim thus 
completing a circle of upwards of 2,000 miles, a great 
part of which was through a country hitherto almost 
unknown. . . 

Mr. (afterwards Sir) Robert Hermann Schomburgk 
was of German birth, being bom in Prussia, June 5, 
1804. After his explorations in the West Indies and 
British Guiana, he was appointed Govern m ent 
Commissioner for surveying and making the boun¬ 
daries of British Guiana establishing the ‘Schomburgk 
line*. Afterwards he was British Consul at San 
Domingo and at Bangkok. He died at Schdneberg, 
near Berlin, on March 11, 1865. 

Of the naturalist John Gould the Athenceum said : 
“Mr. Gould, another of our enterprising naturalists, 
gone on a scientific pilgrimage to the very antipodes, 
and whose proceedings and success we have from 
time to time been enabled to announce to our readers, 
has, according to accounts just received, left Van 
Diemens Land for Southern Australia. He had 
already collected about 800 specimens of birds, 70 
of quadrupeds (several of which are new), more than 
100 specimens preserved whole in spirits for dissec¬ 
tion, and the nests and eggs of above 70 species of 
bards, together with skeletons of all the principal 
forma”. 
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SEEKING AND SECURING THE PEACE 


T HE fundamental war aims of Prance and 
Great Britain have been stated clearly by the 
Prime Minister as being “to redeem Europe from 
the perpetual and constantly recurring fear of 
German aggression, and to enable the people of 
Europe to preserve their independence and their 
liberties”. Mr. Chamberlain’s clear-cut phrasing 
expresses without ambiguity the spirit of deter¬ 
mination with which the peoples of France and 
Great Britain have entered on the task which lies 
before them. It reflects with crystal clearness 
their resolve to restore to Europe conditions in 
which all its nations, without discrimination, may 
live side by side in the firm assurance that each 
will be free to develop to the full and at will in 
accordance with its traditions and culture under 
a settled order, of which the sanctity is recognized 
and respected as inviolable equally by all. 

For the man of science and the student of the 
modes of development of human societies through¬ 
out the ages, this resolve of the people and their 
leaders is pregnant with hope for the future. In 
its grasp of realities it argues an appreciation of 
the rights and dignity of the individual, as well 
as of the integrity of national units, which while 
observing every consideration for the expression 
of that individuality, will not hesitate to demand 
that in its exercise each will contribute its appro¬ 
priate share to the common stock—a contribution 
which will not only recognize the rights of other 
co mmunit ies, but will also co-operate to relieve 
their necessities. For we may rest assured from 
our experience of the last war that, at the dose 
of hostilities, innumerable social and economic 
problems will arise to demand with insistence the 
co-operation of each and everyone for their solu¬ 
tion, under penalty for failure of the collapse of 


civilization. It is not in this war that there lurks 
the supreme danger for mankind—no war under¬ 
taken in the spirit of a crusade can fail to ennoble, 
though the individual perish—but in the peace 
which will follow. The elimination of an aggressor 
will not solve automatically the diffi culties which 
in recent years have troubled the world and left it 
at odds with itself. The ending of this striving for 
dominance will do no more than prepare the way 
to the search for a remedy for these difficulties. 
It will make possible co-operative study in the 
light of an objective and scientifically detached 
view of the facts and the circumstances from which 
they have arisen. 

In this way alone, and only in such conditions 
in international relations as it is our aim to 
establish, will it be possible to exercise a scientific 
control of future social and economic develop¬ 
ment, instead of the erratic play of economic 
forces damned by ill-judged and ill conceived 
measures to bolster up a false and misguided con¬ 
ception of national prosperity, or even of national 
security. Though projected to stem the break¬ 
down of the economic system, many such measures 
have only accentuated its weaknesses by wreck¬ 
ing the system of exchange and hampering dis¬ 
tribution, so that valuable products of soil and sea 
have been destroyed as a glut, and whole popula¬ 
tions have been on the verge of starvation when 
the earth brought forth in plenty. The Govern¬ 
ment of the United States, the richest country 
in the world in gold, the conventional medium of 
exchange which it could not use, has spent billions 
of dollars in an ineffective endeavour to save the 
sturdiest and most thrifty of its population from 
complete destitution and extinction! It is problems 
such as these in an intensity increased, it may be. 
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a hundredfold, and probably with many more, 
which will still await solution ‘after the 
war*. 

Those of us who are old enough to remember 
clearly the outbreak of the two major wars in 
which the British people have been engaged in 
the present century—the Boer War and the War of 
1914-18—will contrast, not without some amaze¬ 
ment, the difference in the expression of popular 
feeling with which we have entered upon this war— 
a difference far more impressive in its undemonstra¬ 
tive exhibition of a complete unity of direction 
in purpose than the ebullient enthusiasm of the 
cheering crowds of the early August of 1914. Nor 
has there been any attempt to revive such an 
outbreak of popular feeling through the incite¬ 
ment of a vague and general statement of aims, 
an ideal for which we are to fight. We are not 
even assured, as politicians assured us in 1914, 
that this is "a war to end war”. If we are the 
poorer in slogans, we are the more direct in 
purpose. 

Yet, as the correspondence now appearing in the 
daily Press can show, there are those who hold 
that this direction of purpose might gain in strength 
and intensity if our ultimate aims were clearly 
defined. Mr. H. G. Wells, for example, in his letter 
in The Times of September 26, while arguin g that 
“more and more of us are beginning to realize 
that there can be no more peace or safety on earth 
without a profound reconstruction of the methods 
of human living”, goes on to assume that the 
Western world is quite inevitably marching 
towards a world collectivism. He suggests that 
we should make a genuine attempt to realize “that 
phase of world-wide plenty and safety 5 ’ through a 
federation of mankind by free and unfettered dis¬ 
cussion, simple and sincere, of the various means 
for the attainment of that end. 


In Mr* Wells’s view, the failure of the League 
of Nations to become such a federation of man¬ 
kind as he envisages, was due to the fact that it 
was <c too conservative of existing things, half¬ 
hearted, diplomatic”. Is not the truth exactly 
contrary T Its most effective work has been in 
scientific research, the discussion of scientific, 


social, and economic problems, and the application 
ci the rasojfcs to practiced problems—witness the 
of the drug traffic in some of 
and ftp treasures for the sup- 

st^raw ** * roble “*« 


affecting literature, art and science, had for long 
been the order of the day. The League extended 
the scope of this co-operation, regularized and 
systematized it, and provided the machinery and 
organization for its more effective operation. Here 
it functioned with a most gratifying and surprising 
success. On the other hand, it was where it was 
most novel in its methods that it failed. For in a 
world of unharmonized peoples, many of whom 
were passing, or had passed recently, through a 
reconstruction on the principle of national or racial 
self-determination, it asked in some measure for 
an abrogation of a sovereignty either lately won 
or saved from destruction at enormous cost 

While the student of the forms of civilized 
society may see that the process of growth in the 
formation of human communities has been one of 
constant reintegration in larger and larger social 
unities—from family or kin to tribe, from tribe to 
people, from people to nation, and from nation 
to empire—it may well be that, in the long run, 
the logical goal of this ordered evolutionary process 
is the largest integration of all, the federation of 
mankind. But the time for this is not yet. Not 
merely is too large a proportion of the world’s 
populations still in a state of retarded develop¬ 
ment—the populations of India and China alone, 
of whom a preponderating number is an im¬ 
poverished peasantry, account for between a third 
and a half -of the world’s numbers—but the idea 
of nationality is too deep-seated as an emotional 
spring of action to be eliminated by the logical 
completeness of a theory. Though the excessive 
and frequently pernicious growth of nationalist 
sentiment in recent years has proved a setback 
to social and economio development, nevertheless 
a strong national tradition may be made a great 
asset to advancement, as the history of the world 
has shown. 

In the discussion of problems of world-wide 
import—and all problems of a serious character 
nowadays tend to be world-wide in their applica¬ 
tion—in this discussion then, which is inevitable, 
racial and national traditions and cultures will 
each contribute a different point of view and a 
different outlook, whereby discussion will be the 
more capable of producing ultimate harmony, 
rather than any attempt to form an organization 
in which that tradition is likely to suffer a sense of 
frustration all too soon. For whatever may be 
the form or the machinery, be it league or federa¬ 
tion, through which the peoples of the world will 
seek the co-operation which is inevitable unless 
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the order of civilization is to crumble away, it is 
not discussion of general principles or machinery, 
in other words of the form of government and the 
means to secure it, which will save mankind from 
disaster, but the scientific study on a co-operative 


basis of the concrete problems whieh are vital to 
the well-being and the very existence of the unit 
from which the social aggregation is built up, 
whatever its form—the individual man, woman 
and child. 


THE NATIONAL REGISTER 


A NATIONAL REGISTER is, in essence, a 
continuous census. It is best regarded as a 
means of obtaining and recording that accurate 
knowledge of its human resources which the 
advance of science has made necessary to a 
civilized community. For more than a century 
past a periodic census has given us a record, at 
approximately ten-year intervals, of the numbers 
and distribution of the population in Great Britain, 
together with varying amounts of information 
about its composition as to sex, age, occupations, 
and so on. These records have become fuller 
during that time; and there has been pressure 
to make them also more frequent. A quinquennial 
census has been authorized, though not carried 
out. Now, under the stress of war, we have begun 
the transition from a periodic to a continuous 
record. Of course, it is not possible to publish 
continuously; but it should be possible to issue 
quarterly returns, akin to those now submitted by 
the registrars-general in respect to births, deaths, 
and marriages. 

The information collected for this first edition 
of a British National Register is similar to, though 
less extensive than, that for recent censuses. It is 
limited to the name, sex, age, condition as to 
marriage, and occupation of every individual, with 
an additional column for members of the defence 
services. The plans for it were made during peace 
but are being carried out in a country at war, 
which is probably the reason for the extreme 
reduction of the form to be filled in by each house¬ 
holder. The most striking omissions are* the 
absence of questions as to nationality, birthplace, 
workplace, or usual residence for those away from 
home. The first of these may perhaps be ade¬ 
quately replaced by the register of aliens kept by 
the police ; the others are less urgent at present. 
But all these, and more, will be needed for a 
permanent national register. 

The new feature which distinguishes this regis¬ 
tration from all previous censuses is the provision 
for keeping it up to date. This takes the form of 


a legal obligation placed on all persons to notify 
every change of residence to the National Registra¬ 
tion Officer of the district into which they move. 
Soon this must he extended to notification of all 
changes that affect the Register, and are not 
otherwise recorded, such as a change of occupation. 
The records of all these changes will make it 
possible to obtain information of increase or 
decrease of population in every local government 
district at frequent intervals. Everyone concerned 
with the administration of local government, or of 
education, has often felt the need for such informa¬ 
tion, which will now become available in respect 
of all the people. It has hitherto been available 
only in respect of certain groups, such as those on 
the live registers of the employment exchanges. 
It is urgently needed by all authorities responsible 
for public health. For all such services, and for 
local transport and retail distribution, a National 
Register will make possible greater efficiency, pro¬ 
viding that it is well maintained. 

The last full census was taken in 1931. It is, 
therefore, out of date for many purposes. The 
need for a prompt stocktaking of all our man¬ 
power is now urgent; and the experience of the 
War of 1914-18 shows that some such register 
can be invaluable in respect to both military and 
industrial organization for war and to the main¬ 
tenance of the national life. By its regimentation 
and conscription of men and women, the German 
Reich has already got some corresponding record 
of its human resources. Not enough is known 
here about the system used to allow useful com¬ 
parisons with this British register. 

It is unfortunate that the Register was not com¬ 
piled months ago, before the outbreak of war made 
the task at once more urgent and more difficult. 
The evacuation of children and women from large 
towns, and the parallel removal of many other 
people will make the early months of the war a 
time of special difficulty in keeping in touch with 
the abnormal number of changes of residence. On 
the other hand, the fact that the Register is to 
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form the basis for the lists of those entitled to food 
ration cards provides a strong incentive to prompt 
notification Even so, the organization for the 
maintenance of the Register will be very severely 
tested in the next few months. 

This registration is accompanied by the intro¬ 
duction of the personal identity card, which has 
long been a familiar thing in many European 
countries, where its value has been well proved, 
like the Register, this first identity card is ex¬ 
tremely simplified: in fact it is scarcely more 
than a reference to the register by name and 
number. But both should become permanent 
features of our national life ; and both will inevit¬ 
ably become more comprehensive. The value of 
the card is obvious. In normal times, cases of 
difficulty in the identification of persons suffering 
from loss of memory, or victims of street accidents, 
are sufficiently frequent to stress the need for such 
a document Only the law-breaker has a real, if 
not a socially valid, reason for objecting to it. 
It is interesting to note that it does not bear the 
name of the country, thus following the tradition 
of British postage stamps. 

The National Register and the identity card are 
essential to the scientific organization of a civilized 
community, and should have been introduced years 
ago. The State which does not know its human 
resources accurately cannot organize them well; 
nor can it measure with sufficient accuracy its 
liabilities to its dependent members and its 
children. The rapidly increasing complexity of 
modem life, and the resultant increase in the 
number, the importance, and the intricacy of the 
functions of government, national and local, and 
of other social organizations, make it more and 
more necessary that their working shall he based 
on a full and accurate knowledge of our human 
resources and liabilities. For defence against 
external enemies, against disease, and against 
internal disorder, for the supply of satisfactory 
nutrition to all the population, in fact for all the 
many needs of social life for which we, as social 
beings, are dependent on the society of which we 
axe units, it is necessary to have such knowledge 
ae a national register can best provide. Each one 
of ug is, willy-nilly, in some degree his brother’s 
keeper and is affected by that brother’s well-being 
ou ga&fcrtime, and for the fulfilment of the social 
jlWpidB fcupHed fo. tffia relation we need this know- 



plete and well kept it may be, will ensure social 
efficiency. Nor can it determine any policy. It 
may be a basis for the development and applica¬ 
tion of policies of very different types and aims 
It is only a tool, a very valuable tool, for the 
organization of life in a civilized country. How, 
and for what purposes, such a tool may or will be 
used is a matter of national policy that will be 
determined in the same way as other such policies 
aTe decided in Great Britain 

As an example of the matters on which precise 
information can be obtained from the Register as 
it is now, we may note the composition of the 
population, nationally and locally, by age and sex 
groups. It will be possible to know promptly if, 
and how far, internal movements such as the 
so-called ‘drift to the south 5 have left some areas 
with an unduly low proportion of adolescents and 
young adults, and a correspondingly high propor¬ 
tion of either or both children and old people, and 
given to the areas of immigration a badly balanced 
population of reverse type. Many other examples 
of such possibilities could he given ; but this one 
is enough to emphasize the value of the Register 
in enabling us to have accurate information of such 
social facts in place of uncertain estimates, which 
have hitherto been checked only by the periodic 
census. 

This is the first attempt at compiling a national 
register in Great Britain; and, although it has 
been carefully planned, it is experimental. There 
can be no doubt that experience of its working 
will give rise to many suggestions for improvements 
and extensions intended to make it more useful 
After the war, at least one census will be needed 
as a check on its accuracy, and to strengthen the 
continuity of our national records by an overlap 
between the periodic censuses and the continuous 
register There will also be changes in the identity 
card and the record on it. Some day the official 
mind may grasp the fact that it would be a con¬ 
venience to the public if such things as this card, 
driving licences, hank notes, postage stamp books, 
and other articles to be carried in a man’s pocket 
or a lady’s handbag, were made of standard uni¬ 
form sizes. 

The most valuable of all our national resources 
is the human material. The National Register can 
help to provide a more scientific basis for attempts 
to improve its quality, by nutrition and tr aining , to 
control its numbers, and to make better use of it 
in the development of the good life for all members 
of our society. 
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THE MARIHUANA PROBLEM 


Marihuana, America's New Drug Problem 
A Sociologic Question with its Basic Explanation 
dependent on Biologio and Medical Principles. By 
Prof. Robert P. Walton. Pp. ix+223+12 plates. 
(Philadelphia and London : J. B. Lippincott Go., 
1938.) 12*. 6d. net. 

HTHE hop plant {Eumulus lupulus) and hemp 
* (i Cannabis saliva) are close botanical relatives 
and each secretes a physiologically active resin. 
The hop resin is, of course, important in Europe 
in the manufacture of beer, but hemp resin has 
found little application, the plant being norm¬ 
ally grown only for fibre production. A different 
state of affairs exists in Afr ica, the Near East and 
India, where the resinous exudate of the hemp 
plant has been widely used (or abused) from 
remote times for its narcotic properties, under a 
variety of names according to mode of prepara¬ 
tion, the best known of which is perhaps hashish. 
The virtual absence of hashish addiction in Europe 
can scarcely be attributed to difficulty of access, 
since hemp is readily cultivated, particularly in 
the Mediterranean area, and it has been frequently 
assumed that temperamental differences between 
Europeans and Orientals make the euphoric 
action of hashish less attractive to the former. A 
similar explanation has been advanced to explain 
the preference of the Chinese for the languorous 
dreams of opium rather than the wild ecstasy of 
hashish. 

Viewed in this light, the establishment of the 
hashish habit in Central America, where hemp, 
under the name of marihuana, is smoked usually 
in the form of cigarettes, is perhaps not surprising, 
nor is the fact that marihuana smoking penetrated 
to some extent from Mexico into the extreme 
south of the United States. Astonishing, however, 
is the enormous increase in the vice which has 
taken place throughout the United States during 
the last ten years. There it has assumed almost 
epidemic proportions and has become a national 
problem. A particularly dangerous feature of the 
American situation to-day is the spread of the 
habit among school children and adolescents, and 
it is this feature which has made marihuana a 
subject of moment not only to the Bureau of 
Narcotics but also to every class of social worker. 
The increasing attention given to this problem 
has, of course, stimulated the interest of medical 
and scientific investigators, since it is dear that a 
thorough knowledge of the drug in all its aspects 


is of primary importance in combating the menace 
of its use. 

The literature on the subject of hashish is vast 
and so heterogeneous in character that it is no 
simple matter to obtain from it a clear picture of 
any feature of the subject. Medical and scientific 
workers will therefore welcome this admirable 
monograph by Prof. Walton, which provides a 
survey of our present knowledge of hashish. The 
lay reader will doubtless find much of interest and 
value in the chapters dealing with the history and 
distribution of the vice and its present status in 
America. As this section, however, comprises but 
39 pages of reading matter out of a total of 195, 
it does not, in the reviewer’s opinion, justify the 
advertising matter on the dust cover of the 
volume; this at first sight suggests a popular 
treatment of the marihuana habit rather than a 
monograph dealing with hemp drugs from a 
scientific point of view. The section of the book 
dealing with descriptions of the hashish experience 
is fairly extensive, but while it is true that the 
layman might be interested in at least the more 
colourful literary descriptions of Ludlow and 
Gautier, it is difficult to see how he would benefit 
in any way from them. 

Of particular value to the professional reader 
are the chapters devoted to acute and chronic 
effects of hashish, in which the author has analysed 
the recorded descriptions of its effect and has care¬ 
fully classified them ; his findings should remove 
many common misconceptions. Save in extreme 
cases, deprivation of the drug appears to cause no 
serious physical symptoms in marihuana addicts, 
and the tendency to chrome addiction is much 
less than that observed with the so-called ‘white’ 
drugs (cocaine, etc.). These facts, together with 
the relatively low degree of physical deterioration 
associated with the use of hemp drugs have, of 
course, been known for a considerable time, and 
the Indian Hemp Drug Commission reported that 
the hemp drugs were considered by many in India 
to be less harmful than alcohol. Prof. Walton, 
however, rightly stresses that the most serious 
aspect of the problem in America is the extent to 
which the vice promotes juvenile delinquency, 
serves as an introduction to more dangerous drugs, 
and increases the use of extreme violence by 
criminals. 

The two chapters dealing with the pharmacology 
and chemistry of hashish cover practically all 
the published work on the subject, and there are 
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many references to the original literature. The 
bibliography is good and the appendix on the 
nomenclature of the various hemp preparations 
used throughout the world is most valuable. One 
feels with the author that although therapeutic 
applications of Cannabis are at present negligible, 


the drug is well worth further consideration, since 
its extraordinary physiological aotion suggests that 
a marked increase in therapeutic use may follow 
the isolation and identification of the active 
principles. 

A. R. Todd. 


METALS AND THEIR ALLOYS 


Metals and Their Alloys 

By Sir Harold Carpenter and Dr. J. M.* Robertson. 
Vol. 1. Pp. xxii-i-824. VoL 2. Pp.xii-J- 826-1486. 
(London, Hew York and Toronto: Oxford 
University Press, 1939.) 106a. net. 


T HE publication of the present work in two 
volumes by Sir Harold Carpenter and Dr. 
J. M. Robertson is an event which merits not 
only especial mention but also especial considera¬ 
tion. For, as a result of the actual development 
of our knowledge, works of this kind, if not 
exceptional or unique, are becoming increasingly 


rare. 

The wide range of subjects under consideration 
in this work—which is concerned with metals 
and their alloys, with their constitution, their 
structure, their treatment from both the thermal 
and mechanical aspects, and with their properties 
and uses—together with the monumental qualities 
of the book, which contains 1,472 pages and the 
spirit, both theoretical and practical, in which 
it is conceived, might tempt one to regard it as 
a treatise. But in actual fact it is no treatise, 
neither in conception, inspiration, execution or 


purpose. 

A treatise proper may be defined as an exposi¬ 
tion, as complete as possible, of the sum total 
of knowledge and experience concerning the 
subject under consideration—in this case, the 
science of metals and their alloys together with 
practical appfioations. Such a weak is designed 
to include within its scope every publication on 
the subject, regardless of relative value; and to 
present them afl as being on the same level. But 
although ihe number of publications mentioned 
in the present work is very large (more than six 
hundred) the authors have made their selection; 
for* as Sir Harold Carpenter says in his preface, 
if file development of present ideas and theories 
Vflafce tfc> be feaoed and all opinions and criticisms 


I opinion of the authors 

£ B «3r*“ u “ i 


In the same way, a critical selection of published 
works which the authors consider to be the 
most useful for the purpose in view, has been 
included. 

Furthermore, in view of the accelerated pace of 
research and the consequent mass of published 
work, the material labour involved in the publica¬ 
tion of a treatise proper would involve the 
collaboration of a large number of different authors 
who would divide among themselves the labour 
of analysis and exposition of the published material. 
In this way, a treatise proper loses in unity of 
thought and conception what it gains in the 
extent and quantity of accumulated documentary 
material. A treatise is intended to be included in a 
reference library; but not to be read and meditated 
over as a whole. It is a tool or instrument, rather 
than a work of instruction ; and seldom possesses 
either educational or critical value. 

On the other hand, the work under review, which, 
has been completed in its entirety by two authors 
in close collaboration, manages to preserve a 
remarkable unity of thought and opinion. To me 
it appears as an achievement of unique educational 
value, whether to a student in the completion of 
his studies, to an engineer desiring to keep in 
touch with the latest advances in metallurgical 
science, or to a specialist anxious to compare and 
debate his opinions with those of a master of the 
subject. 

This book might well he included in an academic 
course ; and, as a matter of actual feet, one of 
the authors. Sir Harold Carpenter himself, occupies 
the principal chair in metallurgy in England, 
apart from whioh he has presided over and 
directed the investigations of three great technical 
institutions concerned with metals ; namely, the 
Iron and Steel Institute, the Institute of Metals 
and the Institution of Mining and Metallurgy All 
this is a proof of his exceptional authority and is 
also largely responsible for the perfection of this 
book as a whole and for the admirable sequence 
and co-ordination of the material contained in it. 
Actually, at the present time, the structure of 
metals considered from every aspect constitutes 
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the essential foundations of our knowledge when 
it is combined, on one hand with the chemical 
composition of the product furnished by the 
metallurgist and, on the other, with the mechanical 
and heat treatment effected by the trans¬ 
former ; and finally, with those properties which 
constitute the very basis of practical usage and 
application. 

At the same time, the work—very justifiably— 
includes in the preliminary chapters a thorough 
and careful study of the constitution of metals 
and their alloys, together with their relations to 
deformations. This is followed by an examination 
of properties and treatments. These compre¬ 
hensive chapters concerned with instruction in 
general metallography constitute the first 
volume of the work (Chapters i to x)—a 
volume which thus expresses its individuality 
and unity. 

Incidentally, the remarkable order in the arrange¬ 
ment of the book as a whole is equally carried out 
in the detailed presentation of the various chapters ; 
and particularly in those dealing with the deforma¬ 
tion of metals, which show clearly, on one hand, 
the interdependence of the three variables—time, 
temperature and deformation—and, on the other, 
the triple aspect of the mechanical problem which 
they condition: namely, a deformation which is 
very limited in practice, an important deformation 
without rupture in cases of mechanical trans¬ 
formation, and a deformation forced to the point 
of rupture in mechanical experiment. 

The principles enunciated in the first volume 
find their application in the second, which is 
concerned with those metals and alloys, both 
ferrous and non-ferrous, which are of the greatest 
importance to industry. These chapters also are 
very well balanced. 

From the point of view of the instructive value 
of the work, it is perhaps a pity that the authors 
found it necessary, in order not to be involved 
in a long chain of developments, to suppress the 
historical section dealing with the laborious 
acquisition of our knowledge of metals and their 
alloys. An exposition of the kind has a distinct 
educative value inasmuch as it helps the student 
and others to realize that this knowledge is 
not the product of to-day, but has been slowly 
and painfully amassed over a long period of time. 
Furthermore, it helps to show him that many of 
the most modem ideas on the subject were divined 
or predicted by men of exceptional perspicacity 
and foresight—men such as Sorby, Tschemoff and 
Osmond, whose names should live for ever in the 
minds of successive generations of metallurgists. 
It is for this reason that the present authors, in 
their just appreciation and recognition of all those 
who have in any way contributed to the building 


of this scientific edifice, have dedicated their 
book to them. 

In the planning and development of the various 
chapters of the book the pedagogic qualities of 
the authors have been fully demonstrated. But 
they appear also in another capacity, as experi¬ 
menters who have themselves made contributions 
of the first importance to the subject. Neither the 
compilers of treatises nor those who devote 
themselves to the task of imparting knowledge are 
necessarily at the same time research workers or 
experimenters. Indeed, the combination is a 
very rare one. For the builder and architect can 
quite well work with materials furnished and 
delivered by others. But Sir Harold Carpenter 
and Dr. Robertson are both world-famous for 
their work on metals, and this fact lends an 
especial interest to the chapters of the book in 
which they record the development of their own 
experimental work. 

To give one example only. In Chapter xi, where 
the transformation of the iron-carbon alloys is 
described, the account is based, for the most 
part, on three papers of fundamental importance, 
by Sir Harold Carpenter and Dr. Robertson, which 
were read at the Iron and Steel Institute between 
1931 and 1933 (The Formation of Pearlite from 
Austenite ; The Austenite - Pearlite Inversion ; 
Structural Changes in Hypo-eutectoid Steel on 
Heating). These papers had been preceded in 
1931 by a work of Dr. Robertson’s on “The Effect 
of the Rate of Cooling on the Structure and Constitu¬ 
tion of Steel” published by the Mines Department 
(Publication No. 59 of the Safety in Mines Research 
Board). For this reason, unfortunately, the work 
is relatively little known, especially to French 
readers; and this is all the more regrettable in 
view of the faot that the work of the French sohool 
is both emphasized and appreciated in the paper. 
It is thus very welcome to find in one of these 
chapters a description of the whole of the original 
work done by the authors themselves, illustrated 
by their exceedingly remarkable photomicro¬ 
graphs. 

Thus, two characteristic aspects of the authors’ 
activities—instruction and scientific research—are 
combined harmoniously to lend a particularly 
individual quality to this work, namely, the 
quality of a didactical exposition of the whole 
of our metallographieal knowledge as con¬ 
ceived by them as a result of their own researches 
and of the study of other published investiga¬ 
tions. 

The work as a whole constitutes a most valuable 
synthesis to which, in this branch of science, it 
would he difficult to find a parallel, A work such 
as the present one represents an expenditure 
of effort undertaken in a spirit of enthusiasm. It 



614 


NATURE 


Oct. 7, 1939, vol. 144 


is a task accomplished as a result of years spent 
in the calm of scientific meditation and reflection. 
All this confers upon it an individual and lasting 
value : and the appearance of the two volumes, 
the illustrations, etc., are excellent and worthy 
of the contents. 


This is not a book to be relegated to library 
shelves, but should have its place on the desk or 
w ork-table. It is not a mere distributor of informa¬ 
tion, but a source of creative ideas and researches 
and therefore rich in consequences. 

Albert M. Portevin. 


INTRODUCTORY FORESTRY 


(x) An Introduction to American Forestry 
By Prof. Shirley Walter Allen. (American Forestry 
Series.) Pp. viii — 402 (New York and London : 
McGraw-Hill Book Co., Inc., 1938.) 2 Ls. 

( 2 ) The Nation’s Forests 

By William Atherton Du Puy. Pp. ix 4- 264. (New 
York ; The Macmillan Company, 1938.) 13s. net. 

( 3 ) An Outline of Forestry 

By Thomas Thomson and M. R. K. Terrain. Pp. 
viii4- 2U8. (London: Thomas Murby and Co., 
1938.) 7s. 6 rf. net. 

(I) npHIS is the first volume of an “American 
A Forestry Series’* which will include other 
volumes on ‘ The Theory and Practice of Silvi¬ 
culture”, '‘Forest Pathology”, “Identification of 
the Timbers of the United States”, “Forest 
Mensuration”, “Forest Insects”, “Textbook of 
Dendrology and Management of American Forests**. 

The present volume by Shirley Walter Allen, 
professor of forestry, University of Michigan, 
expresses its object in the words in the preface, 
“Forestry is in need of a wider circle of acquain¬ 
tances”. Since there has been a Forest Service in the 
United States of America for several decades, this 
displays the difficulties of implanting in the public, 
as we know in Great Britain, a knowledge and 
sound appreciation of the value of forests to a 
country. The author has accordingly aimed, not 
so much at the instruction of forestry students 
who intend taking up forestry as their professional 
work (though as an introduction it serves that 
purpose) hut rather at instructing a reading public. 

It may be admitted that Prof. Allen’s aim is 
admirably fulfilled, if we omit the factor of its 
length. For example, since the “Series’* is to 
include volumes on protection, the sixty-five pages 
devoted to the subject might have been curtailed. 

The plan of the book is indicated by the chapters, 
as , follows: man and the forest, building the 
country with forests, where our forests axe and 
what they produce, what a forest is, forestry that 
starts with a forest (a chapter which may well be 
commended to those responsible for the great 
existing forest capital in the Colonies under 
British administration), forestry that starts with 
bare ground, defending the forests from ( 1 ) fire, 


( 2 ) insects, etc., ( 3 ) fungus, pests and the elements, 
measuring and harvesting, and finally, several 
chapters on forest policy generally. An appendix 
is devoted to general statistics. 

(2) An even more popularly written book than 
Allen’s “Introduction” is Mr. W. A. Du Puy’s 
“The Nation’s Forests”, which has an introduction 
by that eminent forester, F. A. Silcox, chief of 
the United States Forest Service. 

In the introduction, Mr. Silcox writes : “For 
the most part, those of us who handle forest 
problems are technical men. We are very close 
to our tasks. It seems difficult for us to tell, 
simply but graphically, about the vast public 
properties entrusted to our care ; about what 
those properties are, how they are used, how— 
directly and indirectly—they affect the average 
citizen ; how they make more jobs; how they 
add to the security and stability of families and 
communities, and increase the permanent wealth 
of a nation”. To some extent Mr. Silcox is correct 
in his complaint that the forest officer is curiously 
pen-tied when he wishes to transmit his thoughts 
on his work and on Nature as he sees it to the 
public; and commonly the layman does not 
possess sufficient technical knowledge to paint a 
correct picture. In the book in question, written 
for America and Americans, Mr. Du Puy shows 
that he possesses both knowledge and facility to 
translate forestry problems into easy, even fascin¬ 
ating, language based on personal investigations. 

The author commences by pointing out that 
each American citizen possesses an ‘estate’ of one 
and a third acres—Ms share of the national 
forests—and this is supported by the striking 
photograph of a forest fire, facing p. 124. The 
photographs form an educative feature of the 
book. This latter is divided into fourteen chapters, 
entitled : everyman’s forest, when the lumberman 
came. Nature heals her wounds, which trees to 
cut, planting forests and sustained yield, erosion 
control, fire protection and recreation ,wild animals, 
range management and wilderness areas, of which 
all axe well written. Finally, the author deals with 
products of wood, and State and private forestry. 

(3) This text-book is written by two members 
of the staff of the Bangor Forestry School at the 
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University College of North Wales—Messrs. T 
Thomson and M. R. K. Jerram. The aims 
of the book are not so clear cut as those of the 
two American books already discussed. The 
authors suffer from having attempted too much. 
They state that their ‘‘main object is to provide 
for students on their initial approach to the 
subject an explanatory outline of the kind of 
knowledge they will have to acquire ; it is hoped 
that it may prove useful to others who are in¬ 
terested in the subject 3 ’. If we consider Chapter 
iii, on the practice of sylviculture, which forms one 
fourth of the book, the material dealt with is far 
beyond the ordinary reader and comes under the 
definition Technical 5 . 

In two hundred pages the authors have at¬ 
tempted in reality to cover the whole subject of 
forestry, as shown by their own table on p. 6, 
which exhibits their four main divisions: forest 
policy; forest bionomics, subdivided into the 


foundations of sylviculture, the practice of sylvi¬ 
culture, and forest protection : forest economics, 
subdivided into forest valuation and finance, and 
forest utilization : forest management, subdivided 
into general considerations, the regulation of the 
yield and the preparation of a forest working 
plan. 

It is somewhat difficult to say to whom the 
book will appeal. Most trained foresters nowa¬ 
days hold the opinion that the above branches of 
forestry require to be kept apart and considered 
separately in text-books to be used by the student 
training for the forestry profession—as in fact is 
shown in “American Forestry Series” alluded to 
above. For example, Chapter x is entitled “The 
Preparation of a Forest Working Plan”. This im¬ 
portant subject is discussed in some three and a 
half pages. For the ordinary reader possessing 
some knowledge of forestry, the book may be com¬ 
mended, as it contains much useful material. 


SOME EARLY GANOID FISHES 


The Triassic Fishes of Besano, Lombardy 
By James Brough. Pp. ix 4-117 +7 plates. (Lon¬ 
don : British Museum (Natural History), 1939). 205. 

D URING the Triassic period the ganoid fishes 
with a gristly skeleton, belonging to the same 
grade as the existing sturgeons, were gradually 
replaced by ganoid fishes with a bony skeleton 
like the surviving Amia and Lepidosteus of North 
American fresh waters. Links between the two 
grades have already been recognized among 
Triassic fishes, and there can be no doubt that 
the one evolved from the other. The transition, 
however, evidently took place in the sea, and it 
has hitherto been studied chiefly when it was 
beginning (as in the Lower Trias of Spitsbergen, 
East Greenland, and Madagascar) and when it 
was almost completed (as in the Upper Trias and 
Rhsetic of Italy and Austria). The ganoids of the 
Middle Trias—those of the critical period—are 
still well known only by freshwater forms from 
Australia and South Africa ; and it must be noted 
that from early geological times onwards fresh 
waters have always been retreats for life which is 
no longer in the forefront of progress. 

A large collection of marine fishes from the Middle 
Trias of Besano, Lombardy, recently obtained by the 
British Museum, is therefore of great interest, and 
it is now made available for science by a descrip¬ 
tive catalogue which has been prepared by Mr. 
James Brough. There is a varied series of new 
forms intermediate between the older and the 
later ganoid grades, and they are well illustrated 


by numerous outline sketches, restorations, and 
beautifully clear untouched photographs. 

The essential changes in the bones of the cheek 
and in the median fins are especially traceable, 
and there seem to be all possible gradations. In 
fact, as Mr. Brough remarks, the ganoids of the 
later or ‘Holostean 3 grade appear to have origin¬ 
ated in several parallel lineages from the earlier 
or ‘Chondrostean 3 grade. At first the preoper¬ 
culum is a broad plate extending over the cheek 
above the long maxilla ; it then gradually shrinks 
backwards until it forms merely the front rim of 
the gill cover, while the maxilla is reduced behind 
and is left comparatively free. At first the tail 
is completely heterocereal, but the upper lobe 
soon becomes extremely reduced or even dis¬ 
appears ; and the dorsal and anal fins are made 
more efficient by the exact correlation of the dermal 
rays with their endoskeletal supports. 

There are so many variants in this evolution that 
Mr, Brough classifies the new Middle Triassic fishes 
in seven families, and he suggests that they should 
be separated both from the Chondrostei and from 
the Holostei in an order Sub-Holostei. He also 
describes in detail two of the earliest holosteans 
of the family Eugnathidse, and discusses the 
relationship of the Triassic bony fishes to those of 
later date. Mr. Brough’s volume is much more 
than a museum catalogue, and he is to be con¬ 
gratulated on having formulated problems of wide 
biological and geological interest. 

A. Smith Woodward, 
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SCIENTIFIC RESEARCH AND AGRICULTURE * 

By Sir Thomas Middleton, K.C.I.E., K.B.E., C.B., F.R.S. 


W HEN, in 1912, Section M held its first 
meeting, my presidential address was upon 
the early improvers of husbandry, and I referred 
especially to the assistance given to agriculture 
through the societies and associations formed 
by them for promoting experiments and discussion. 
Section M was the latest addition to associations of 
the kind, and we who were then present looked 
forward with expectation to the benefit agricultural 
science would get from the formation of the new 
section. In spite of the calamity of the War of 
191*^-18 and the unrest in the world which has since 
developed, I feel sure that, in returning to Dundee 
where that first meeting was held twenty-seven 
years ago, all will agree that the hopes then formed 
have been more than fulfilled by the progress of 
Section M, 

My purpose in selecting the motto ‘'Practice 
with Science” is not to use it as an occasion for a 
review, but so that I may refer to matters affecting 
the present circumstances of both partners in 
the motto. The existence of Section M is in itself 
a proof of the large amount of scientific work 
now being carried out on behalf of agriculture, and 
also of the interest which the scientific public 
take in the subject. Although it has many short¬ 
comings, as the workers concerned will be the 
first to admit, it may be claimed for agricultural 
science that it has prospered and is prospering; 
in contrast, everywhere there is evidence of the 
difficulties of agricultural practice. 

With subsidies, price-insurance and other 
measures of the kind for assisting agriculture 
which at present occupy so much of the farmer’s 
thoughts, the majority of scientific workers have 
no direct concern. The remedies for agriculture’s 
handicaps which they have to offer depend on 
research, and fortunately research is a remedy so 
widely approved that, when it does arouse criticism, 
the complaint usually is that too little use is made 
of it and that the financial resources provided are 
too meagre. 


For criticism of the kind there is, no doubt, 
justification; but in the past thirty years, scientific 
research in agriculture has made great progress in 
Great Britain, and the prospects for further pro- 
grees. are now better than they ever have been. 
Vbf rtpdtec at our research 

* “i 4 ? J* »: 



institutes and university departments of agricul¬ 
ture are so numerous that the time at my disposal 
would not permit me to comment on them in any 
adequate way. My remarks on the scientific 
workers" programmes must necessarily be of a 
very restricted kind. 

As for meagre financial resources, no one can be 
more conscious of the needs and demands of the 
scientific worker than I am. During long years in 
Whitehall, I have many times reflected that the 
doctrines of Malthus, confounded though they 
may be by twentieth-century birth statistics, are 
peculiarly applicable to agricultural science ; the 
pressure of its annual recruits on the means of 
subsistence has given me many an anxious hour. 
Yet when I look back to the first years of the 
century, when Hall, Russell, Percival and Theobald 
were breaking new ground at Wye, when Wood 
and Biffen were making the reputation of the 
Cambridge School of Agriculture, when Somerville 
had already shown how pasture improvement 
may he effected and measured, it is not the meagre¬ 
ness, but the growth of the resources now available 
to the agricultural worker that impress me. For 
I recall that, in the first report to be written by 
me in Whitehall Place, I had to point out that 
for the purpose of experimental work and research 
the State had granted no more than £380, whereas 
in the present year the Development Fund, which 
Mr. Lloyd George provided for us in 1909, is 
assisting the scientific worker in agriculture, and 
through him the British public, to the extent of 
some £500,000; and the Development Fund, 
although much the most important, is not the 
only source of funds available. 

It is questionable if the general public realizes 
how largely the programmes of the agricultural 
investigator are framed in the interests of the 
nation as a whole. Indeed, if these progr amm es 
were framed solely for the farmer’s benefit, some 
who have read my doleful account of the difficulties 
caused to the unhappy farmer by surfeited markets, 
may suppose that my remedy would be trans¬ 
ference of the millstone of surplus from the 
shoulders of the producer to the neck of the 
scientific worker 1 But although fully conscious 
of the large increase in world production recently 
brought about as a result of the activities of plant 
breeders, chemists, pathologists and others, I 
trust you will not think my logic faulty if I disclaim 
any such idea* 
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Take, for example, the benefits that both 
agriculture and nutrition w ould derive from 
discoveries that would improve the health of farm 
livestock. By raising the standard of health in 
domestic animals we would meet some of the 
most insistent demands of nutrition experts. It 
is generally agreed that nothing would do more 
to reduce the number of C3’s among us than an 
increase in the consumption of milk and eggs ; 
it is generally claimed, too, that to secure increased 
consumption, prices must be less than they now 
are, and I believe it will be held by those who have 
studied costs of production that the possibility 
of lowering prices depends first and foremost on 
improving the health of the cow and the hen So 
long as the wastage in dairy herds and poultry 
flocks remains at the present level, it is difficult 
to see how the cost of milk and eggs could be 
much reduced. To a less extent, perhaps, but 
still to a substantial degree, the cost of other 
animal products is increased by the ravages of 
disease on our flocks and herds. 

It was the extent of these losses to the stock 
owner, and their effect on the food supply of the 
public, that led the Agricultural Research Council, 
soon after it was established in 1931 and had 
surveyed the tasks confronting it, to decide that 
its main effort in the immediate future should 
aim at effecting an improvement in the health of 
farm animals. 

With this object in view the Council formed 
technical committees which brought together for 
joint study those already engaged in the investiga¬ 
tion of a number of diseases of special importance. 
It made grants for assisting research in numerous 
cases where additional funds were necessary. It 
employed trained surveyors to visit stock-raising 
districts in which diseases, especially those of an 
obscure kind, were prevalent, and in this way 
collected much fresh information on the incidence 
of disease. Experience gained in work of the 
kind pointed to the need for a central field station 
at which it would be possible to carry out investiga¬ 
tions on selected diseases on a large scale and under 
farm conditions. For this purpose the Council has 
acquired an estate of about 1,500 acres, and this is 
being provided with laboratories, houses for the 
breeding of laboratory animals and isolated cattle 
sheds for accommodating animals under investiga¬ 
tion. 

The work of the Council on animals is paralleled 
by the assistance it provides for investigational 
work on farm crops. Committees of specialist 
workers have been set up, for example, on virus 
diseases, on plant diseases due to helminth attack 
and on insecticides and fungicides. One very 
active committee has been that on the Preservation 
of Grass and other Fodder Crops. Most of the 


special grants made by the Council for work on 
crops are in aid of pathological investigations. 
Until 1911 very little attention was given to crop 
diseases in Great Britain, but when the Develop¬ 
ment Act provided funds, entomologists and 
mycologists were added to the staffs of most 
agricultural institutions and, as research workers 
or advisory officers, they have since given much- 
needed help to agriculture and horticulture ; thus 
the increase in fruit growing and other forms of 
horticulture that has taken place in recent years 
has been stimulated by the researches of plant 
pathologists and, as in the case of animal products, 
the nutritional demands of the public are being 
successfully met because of the invaluable aid 
which the scientific worker is able to give to the 
producer. Some of the best examples of “Practice 
with Science 55 that the country can show to-day 
may be found in the orchards of Kent and other 
apple-growing counties. 

So far I have referred to matters that engage the 
attention of the scientific worker, while agriculture 
follows what has been called £ its natural lines'; 
but unhappily for us, our peaceful art must face 
the problems raised by war, and although opinions 
have been expressed, and expressed freely on the 
subject in recent months, it cannot he said that 
there is any agreement on the role that agriculture 
either should, or could, be expected to fill in the 
event of war. Recent discussions, and my own 
experience in attempting to increase home produce 
during the War of 1914-18, lead me, therefore, now 
to refer to the scientific workers 5 programme in 
connexion with home food production. 

In recent discussions on this subject, advocates 
of storage, of increased shipping for transport 
and of increased tillage for home production have 
all been heard, but too frequently as advocates of 
rival methods of providing supplies in war. It 
cannot be stated too strongly that these methods 
are in no sense rivals. All the aid that each can 
give would be wanted in a war of long duration. 
In the early stages of a war, stores would be of 
especial value, throughout the period of hostilities 
all the tonnage which could be made available 
for the carriage of human and animal foodstuffs 
would certainly be wanted, and in the later 
stages of a long war reliance might have to be 
placed largely on home supplies. 

It may be accepted, I think, that in any 
emergency, while every effort would be made to 
maintain our normal diet, chief anxiety would be 
caused by the position of energy-supplying foods, in 
practice our breadstuff's. It was generally recognized 
during 1914-18 that the comparative absence of 
food difficulties then experienced was due to the 
circumstance that breadstuffs were not rationed. 
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In the pre-war years 1909-13 Great Britain was 
producing about 35 per cent of its energy require¬ 
ments ; in 1918 the food production campaign 
succeeded in raising the home supply to about 
42 per cent. Entering the war with home supplies 
that would have maintained us for 125 days, we 
produced in 1918 the equivalent of 155 days 1 
normal needs. Because of lack of labour, machinery 
and implements the difficulties we faced were 
extreme. With the number of tractors now 
available, grassland could be broken up rapidly ; 
but it is one thing to break up grassland and quite 
another thing to farm it properly, and it is the 
fanning, rather than the breaking up, that calls 
for careful preparatory work. 

But why break up grassland ? That was the 
question asked in 1915 and 1916 ; it caused much 
controversy and will do so again. 

The answer is that, of human food of the kind 
which we should chiefly want in war, other crops 
produce much more than grass. In Ck Food Produc¬ 
tion in War” I have given many figures in support 
of this opinion which I need not cite here: 
one general statement will suffice. In the years 
1909-13 the soils of the United Kingdom main¬ 
tained a population of about 15£ millions. I 
estimated that less than one-third of this total 


had been maintained by our 34 million acres of 
cultivated grassland (that is, had been provided 
with the million Calories per person per annum 
necessary), and that more than two-thirds had 
been maintained by our 13 million acres under 
crops other than grass. Per 100 acres of land, 
12 and 80 persons respectively had been provided 
for. These figures, though they relate to the 
energy value of foods only and not to other things 
which are essential in our diet, give a fairly correct 
idea of the relative importance of grass and other 
crops in providing war rations. The chief reason 
for the very low production shown by grass is 
that a large percentage of our grassland is of 
poor quality and is grazed by store cattle and 
sheep. For the average pasture grazed by dairy 
cows my figure was 41 persons maintained per 
100 acres; well-managed grass carrying good 
oows might indeed provide the energy needs of 
75-80 persons per 100 acres. 

Our present systems of husbandry took form 
long before the aeroplane had to be reckoned 
with and they may he regarded as suitable for 
conditions that until recently existed, hut I cannot 


agree that, as Europe now is, we should remain 
satisfied with methods of farming that, in war, 
wwd3 leave tua dependent for some 65 per cent 
angjjy W My personal 
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adopt a system which under peace conditions would 
provide from 35 to 40 per cent of our requirements 
and in an emergency would enable us rapidly to 
increase food production to a figure providing 
about half our ann ual needs. The change which, 
for defence reasons, I now advocate is that for 
which my predecessor argued at Cambridge on 
grounds of good farming, namely, a c h a ng e over 
from permanent to temporary grass. 

Sir George Stapledon advocated ley farming 
on an extensive scale. The adoption of this system 
would in his view improve the output of nearly 
all English cultivated grassland. For the purpose 
I suggest above, it would not he necessary to 
replace more than from four to five million acres 
of permanent grass by temporary leys. If, say, 
million acres were thus converted, Great 
Britain would then have 16^ million acres under 
arable cultivation as it had fifty years ago. About 
40 per cent of the cultivated area would still 
remain under permanent grass, so that, in selecting 
the area for conversion into temporary leys, a 
wide choice would be available. 

The substitution of temporary for permanent 
grass need not, in itself, call for substantial changes 
in the character of the land’s output. The grassland 
would, as Sir George Stapledon stated, carry 
more stock, and if stock were paying better than 
crops the main change in output under peace 
conditions would be an increase in livestock 
products. From the point of view of war farming 
the advantages of temporary leys are obvious. The 
use of the plough and of other implements would 
be familiar to farmers cultivating temporary 
leys, hut in many cases would he quite unfamiliar 
to those occupying only permanent grass. Tillage 
implements would be available on the farms on 
which they would be required in an emergency 
and the quality of the land itself for tillage purposes 
would be well known.; thus, in an emergency, 
arrangements for com growing could quickly and 
easily be made. 

In spite of the advantages to both the country 
and the farmer which can be claimed for ley 
farming, it must be recognized that in England 
there are circumstances which strongly tend to 
check the spread of the system. Permanent 
grass growing is the well-established custom of the 
country; the change over from tillage to grass 
far mi n g saved many from bankruptcy at the end 
of the nineteenth century, and since that time 
grazing has, on the whole, been a safer business 
than agriculture. Again, short of capital as 
farmers are, it would take a good deal of courage 
to expend £3 to £7 pea: acre in forming a temporary 
ley, even if arithmetic proved that a return of 
10 to 20 per cent on the outlay may he expected 
over a period of years. The confidence of farmers 
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in the future has been undermined as a result of 
their experiences since the War of 1914-18, and 
much -will depend on the extent to which confidence 
can be restored as a result of the Government’s 
recent policy. 

What is now called for is intensive research at 
a central station on the many questions that would 
arise in connexion with the conversion of permanent 
into temporary grassland, together with a close 
study of local conditions, favourable and unfavour¬ 
able, for the extension of ley farming, by economists 
and other scientific workers in different parts of 
the country. Sir Greorge Stapledon himself is at 
some pains to explain that he is not an economist; 
all the more need that we should put the economist 
on his tracks 1 He has already persuaded a number 
of farmers to adopt his advice, and the results 
secured by men who have successfully turned from 
permanent to temporary grass farming would 
be of much value. Relatively the number of men 
concerned may be small, but I believe that they 
are sufficiently numerous to provide us with 
guidance of a kind that we cannot afford to neglect. 

There are, indeed, features in the present 
situation which suggest that there is much scope 
for the economist, and not only in connexion with 
the interpretation of the experiences of grass 
growers. Ail readers of agricultural journals 
know that, in spite of agriculture’s depressed state, 
there are within the industry many enterprising 
men who are doing well both for themselves and 
for their land. Their methods are certainly worth 
study and exposition, and the audience waits. 
Thanks to such movements as the Young Farmers 1 
Clubs and to the facilities for training provided 
by Farm Institutes, there are now in Great Britain 
a large number of lads and young men keenly 
interested in agricultural progress and anxious 
to learn. Economic studies of the methods of 
successful men would be welcomed by these 
learners and by them would be translated into 
practice later on. The young farmers of my genera¬ 
tion learned chiefly by example, and no doubt 
the young farmers of to-day continue to do so ; 
but to-day, much more than formerly, they are 
so trained as to welcome precept, if precept is 
based on economic studies of the kind I have in 
view. Thus in the process of converting some 
four or five million acres now in permanent grass 
into temporary pastures, which would be necessary 
to fit England to respond rapidly, as Scotland 
already can, to the call for increased food supplies, 
I lay much stress on the assistance which the 
economist can give. 

The awakening of the soil, which would follow 
the breaking up of permanent grassland, would 
intensify the programmes of most other scientific 
workers and in some cases would call for 


substantially increased activity This would be the 
case especially in agricultural engineering. Whether 
in tilling a larger area in noimal times, or in rapidly 
extending the tillage area in war, no form of aid 
would be more welcome to the farmer than aid in 
selecting and employing machines and implements 
that would enable him to use manual labour to 
advantage. 

Many other matters would call for the attention 
of the scientific worker in war ; some of them 
could he predicted because of 1914^18 experience, 
others could not, for one thing learned in 1914-18 
was that war throws up new and unexpected 
problems. On the precise nature of these problems 
we need not now speculate; rather let us note 
that the scientific worker is confronted with one 
very definite objective. This objective, which 
must be approached from different angles, may. 
in a sentence, be stated to be the preparation of 
British agriculture to expand its normal output 
of food rapidly if called upon to do so. The 
immediate aim should be the provision of a six 
months 5 supply of food for the nation in an 
emergency. 

Many of those who have considered the subject 
of food supply in war would not agree with the 
views I express ; they would point to agricultural 
experience in recent years and argue that the 
production of half the nation’s food from the 
soils of Great Britain would he impossible. But 
while I admit that experience since 1919 has not 
been encouraging, my view is that our present 
tendency is to underestimate the capacity of our 
agriculture, and I claim that our outlook should 
not he restricted by the experience of the past 
twenty years. 

There is little amiss with the soils, or the climate, 
of Britain ; our tillage land responded well to the 
calls made on it a century ago and would respond 
again. Our farmers taught those of most other 
countries, and if their pupils are now, in some cases, 
ahead of them, there is no lack of farming talent. 
Research and education in agriculture have been 
with us for a generation ; growth may have been 
slow at first, but advances are now being made 
at a rate that is encouraging, and we may confidently 
expect much more aid from science in future than 
it has given us since 1919. Thus, from the technical 
point of view, I see no insuperable difficulties in 
the programme I have outlined. 

From the point of view of farmers themselves, 
however, the case is otherwise. If they and 
their employees are to earn as meagre a share of 
the national income in future as they have done 
in the past twenty years, a further decline in the 
arable area is only too likely, for the reason that, 
under recent conditions, masters and men have 
lost confidence in their future prospects. 
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There is an atmosphere of 'defeatism 5 about, 
and not only among agriculturists themselves. 
There is too ready an acceptance of the doctrine 
that economic changes have condemned the land 
of England to slumber under grass, and that 
economic reasons forbid its av akening by the 
plough. As matters axe, it would certainly cost 
the nation money to bring several millions of 
acres back into arable cultivation and to substitute 
temporary for permanent pastures ; but if the 
change were made, not only would we add largely 
to the agricultural output, but also there is at least 
a prospect that farmers would find themselves 
better off than they now are. In my judgment 
the ease with which tolerably good grass can be 
grown in many parts of England has led far too 
many farmers to bury their talents under the 
green sod, and too many farmers, as well as their 
counsellors, believe that it is prudent to leave 
these talents buried; but looking to the future 
I am satisfied that good and faithful service to the 
country calls for a change, and, I hope, for a change 
that would be rewarded. To science I look for 
assistance in bringing this change about and, for 
the farmer’s reward, to the belief that the world's 
non-agricultural inhabitants cannot expect a 
continuation of the conditions which, during the 


past century, have enabled them to buy their 
food at less than cost price. But these conditions 
may not quickly alter, while changes in farming 
are needed now, and as I have admitted that the 
nation must pay before large changes in our 
methods of cultivation can be expected, I will 
be asked : Why should the nation pay 2 

Whatever the next year or two may hold in 
store, Britain, hateful as the prospect may be, 
cannot afford to neglect preparations for defence. 
In these preparations agriculture must have a 
place. How large this place should be is a matter 
of opinion. My personal view, based on experience 
gained during 1914—18, is that it should have a 
large place ; but be its place large or small, it is 
for services rendered in connexion with defence 
that farmers can legitimately ask the nation to 
pay, as it is paying, and paying heavily, for the 
services of others similarly engaged. 

Thus looking to the future I conclude that the 
century-old motto which heads my paper is still 
applicable ; the nation which relied on the British 
farmer for its food supply in 1839 cannot do 
without his aid in 1939; while he himself, 
if he is to do his part as his forefathers did, 
must take as his watchword "Practice with 
Science 55 . 


NUCLEAR REACTIONS IN STELLAR EVOLUTION* 


By Prof. G. Gamow, 

George Washington University, Washington, D.C. 


(3). Apart from the stars of the main sequence, 
there is known a large class of stars having very 
high luminosities but possessing much lower 
effective temperatures (that is, much greater radii) 
than the stars of the main sequence of the same 
lu min osities. In the Hertzsprung-Russell diagram 
these so-called red giants form a rather irregularly 
distributed group on the upper right side of the 
main sequence. Because of anomalously large 
radii these red giants possess very low densities, 
and the estimated central temperatures are con¬ 
siderably lower than those for the stars of the 
main sequence (for typical red giants the central 
densities can be as low as 5 x 10~ 7 gm./cm.*, and 
central temperatures less than 1 x 10 6 °C.). Thus 
it is dear at once that the energy production in 
tlwte cannot be due to the same nuclear 
of ijhe main sequence, and 
place at an 
pjtenss than 

mi 



we see that the nuclei which can be responsible for 
the energy production at lower temperatures are 
the isotopes of heavy hydrogen, lithium, beryllium 
and boron, and, using the data of this table 
together with formula (1), it is easy to estimate 
at which temperatures these different processes 
will be of importance. Then, using the homology 
transformations, we can calculate the location of 
stars with different energy-producing reactions in 
the Hertzsprung-Russell diagram 8 . 

The result of such calculations shows that stars 
with different energy-producing reactions should 
be located within different rather broad bands 
running parallel to the main sequence. The central 
lines of these various bands are shown in Fig. 2 
together with the central line of the main sequence. 
It is interesting to notice that, whereas the bands 
corresponding to the reactions of the isotopes of 
hydrogen and lithium are very close together, the 
bands of 1D B and 1X B are widely separated. This 
comes from the fact that the two isotopes of boron 
lead to quite different nuclear reactions, one being 
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the radiative capture and the other the much more 
probable splitting into three particles. 

In order to notice this 'lateral structure 3 of the 
red-giant region, it is most convenient to use the 
observational material on the pulsating stars 
which, as well known, form a one-dimensional 
sequence, all their properties being the functions 
of their (directly observable) pulsation period. In 
Fig. 2 the region of pulsating stars is shown by a 
shaded area, its width at each point being propor¬ 
tional to the number of stars observed. We see 
that there are definite concentrations of stars near 
the places where the different thermo-nuclear 
reactions of light elements, calculated as indicated 
above, become of importance. The short- 
period group of cluster-variables contains the 
stars in which the transformations of 10 B 
probably take the main role. The second 
group includes the Gepheid variables , the num¬ 
ber of which shows a broad and irregular 
distribution as a function of the period; this is 
probably due to overlapping of three separate 
groups corresponding to the reactions of * ;7 Ii, 9 Be 
and J1 B. Finally, the group of the long-period Mira- 
type variables should be interpreted as due to 
deuterium (and possibly *H). It can be seen that 
the calculated effective temperatures for the stars 
of this group are considerably higher than the 
values actually observed. It must be due, however, 
to the fact that these stars show abnormally high 
central condensations* and the observed effective 
temperature actually corresponds to the extremely 
rarified outer atmospheres surrounding the main 
body of the star. 

The same kind of ‘lateral structure 3 would be 
also expected for the non-pulsating red giants, and, 
as a matter of fact, something of this kind can be 
seen in the diagram, where all stars with known 
characteristics are plotted; however, due to large 
errors of the parallax measurements of these stars, 
the structure is not so definite as for the pulsating 
variables. 

Inasmuch as the light elements responsible for 
the life of red giants do not possess regenerative 
properties like carbon and nitrogen, and are 
permanently destroyed in the process of energy 
production, the life-periods of a star during which 
the different reactions mentioned above are of 
importance are very short as compared with the 
time a star spends on the main sequence. As soon 
as one of the light elements is consumed, the star 
undergoes a comparatively much faster, gravita¬ 
tional contraction until the central temperature 
reaches the value suitable for the beginning of the 
reaction of the next element. The evolutionary 
track of such a star is shown by a heavy line in 
Fig. 2. 

Now we come to the discussion of a very peculiar 


feature of the Hertzsprung-Russell diagram. It 
has already been pointed out that the pulsating 
variables are distributed along a definite line 
crossing various bands of the red-giant region. It is 
also known that this line represents an upper limit 
for the distribution of red giants, and that almost 
no stars are known between this line and the upper 
part of the main sequence. What is the physical 
meaning of this limiting line, and why do the stars 
begin to pulsate when they approach this line in 
the process of their evolution ? The answer to 
this question can probably be found 10 by consider¬ 
ing the relative importance of the production of 
thermo-nuclear and of gravitational energy in a red 



giant. If — dX x represent the decrease of the 
oontent of the light element responsible for the 
reaction, the total amount of the liberated energy 
will be evidently given by Q.dX^Mjm, where M 
and m are the masses of the star and of the atom 
of the element in question and Q the energy 
liberation per nucleus. According to the homology 
transformations, the decrease of will cause a 
corresponding decrease of the radius of the star 
which, in its turn, will lead to the liberation of a 
certain amount of gravitational energy. The 
condition that this additional liberation of energy 
can be neglected as compared with the nuclear 
energy is evidently: 

4^) < QdXi ~ 

\ R J m. 


(5) 
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which can also be written, using the homology 
relation between R and X, in the form : 


R ^ 1 Gm . 

M > n J- 1-75 QX x ' 


(50 


Remembering that M ~ L l!t an 1 R ~ L 112 T eff ~ 2 , 
we can write our condition for the critical line in 
the form : L ~ “, which roughly coincides 

with the equation of the line of pulsating variables. 
Moreover, substituting the numerical values, we 
find that the line given by this condition really 
passes through the location of these stars in the 
diagram. Thus the line of ike pulsating stars 


responsible for the pulsation becomes quite 
negligible, the star will rapidly pass the region of 
gravitational contraction and will become a star 
of the upper part of the main sequence 

(4). It remains now only to consider the later 
stages of stellar evolution, when the star, after 
staying sufficiently long in the main sequence, has 
consumed all its original content of hydrogen and 
enters into the stage of the final gravitational con¬ 
traction. It is known 11 that the final stage of such 
contraction depends essentially on the mass of the 
star. 

If the mass of the star is smaller than the limit ¬ 


represents the geometrical locus of points where the 
gravitational contraction begins to play a more 
important part than the nuclear energy production. 
Above this line no 'lateral’ structure can be ex¬ 
pected, and any star goes through this region 
rapidly contracting and radiating the gravitational 
energy liberated in such contraction. This process 
stops, however, as soon as the star reaches the main 
sequence where, due to a very high abundance of 
hydrogen, the energy liberation through the 
catalysing action of carbon and nitrogen becomes 
again the predominant process. 

Let us now imagine a star which has just passed 
this limiting line and the source of energy of which is 
therefore mostly gravitational. If, for some reason, 
the radius of the star decreases slightly, the central 
temperature will increase correspondingly and the 
nuclear energy production will become of import¬ 
ance, giving to the star an impulse to expand. But 
as soon as the expansion starts and the central 
temperature again drops, the nuclear energy pro¬ 
duction becomes again negligible as compared with 
gravitation. It is easy to see that this effect will 
cause an undamped pulsation —in which the star 
will be, so to speak, 'bouncing on the critical line 5 . 
The pulsation will last as long as there is still 


ing value 1-4 M O (for stars completely deprived 
of hydrogen), a degenerated electron gas will begin 
to be formed at a certain stage of contraction, and 
the star will tend to the state of very high density 
and low luminosity characteristic of the stars 
known at present as white dwarfs . 

For stars of larger mass, no lower limit of con¬ 
traction exists, because the gravitational pressure 
of the outer layers cannot be balanced at all by 
the pressure of the degenerated electron gas. At 
a certain stage of the contraction one may expect 
that in the interior of the star a large amount of 
free neutrons will begin to be formed , leading to a 
rapid collapse of the whole star and to the libera¬ 
tion of tremendous amounts of gravitational 
energy 1 *. 

The question as to how such explosions can be 
connected with the observed phenomena of novae 
and supernovas is not yet quite clear, and we will 
not enter here into its discussion. 

Summing up, we can say that, due to the 
application of our present knowledge of nuclear 
physics, the problem of stellar energy sources and 
the main features of stellar evolution can be con¬ 
sidered at present as practically solved. 


sufficient amount of the reacting element, and 
there is every reason to believe that the observed 
pulsations of stars near the limiting line are due to 
such a process . After the amount of the element 
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SUBSTITUTES FOR PETROL 


r T"*H3£ need to conserve available supplies of 
* pestered and the consequent severe restriction 
the a mount allotted under the rationing scheme 
S* w4ses a, questacm as to the 

&&&§ to tba ordinary motbr- 

44 bp home in jmmd, 


The fact that town’s gas was quite largely used 
in the years 1916-17 as a motor-car fuel suggests 
that it might once more be brought into service. 
It will be recalled that the cycle of operations in 
the petrol engine is essentially the same as that 
employed in the gas engine. In the former, the 
Hqind fuel is atomized, metered and mixed with 
air by means of the carburetter, which also pro- 
means of controlling its flow. When gas 
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is to bo used, a diffuser of much simpler con¬ 
struction than the modem petrol carburetter c an 
be employed, the mixture of fuel and air being 
effected by a gas supply pipe of about three eighths 
the diameter of the inlet pipe. On the gas supply 
pipe a regulating valve is necessary; this might 
be of the needle type and it might be arranged 
to operate in conjunction with the accelerator 
pedal. A main gas tap is obviously needed, because 
when the engine is shut down the gas must be 
turned off. For perfect combustion about 6 volumes 
of air must be supplied; but for economical 
results 8-10 volumes are better. The power 
obtainable will be somewhat less than from 
petrol, but there should be some saving in cost 
per mile. 

For the storage of gas, large and cumbersome 
gas-bags were used, the obvious place for which is 
on the roof. As an alternative, steel cylinders 
containing high-pressure gas can be carried, but as 
these would generally have to be given some of 
the interior space of the car, their presence would 
doubtless be found less acceptable than the sway¬ 
ing bulk of the gas-bag overhead. 

The use of gas is in the nature of a reversion to 
an older system ; but it cannot be said that the 


newer systems offer any possibility of ready 
adaptation to existing cars. The heavy oils used 
in Diesel or semi-Diesel engines require a quite 
different cycle of operations and therefore an 
essentially different engine. The direct use of 
powdered fuel is making headway , but it would 
necessitate an engine appro xim ating to the heavy- 
oil type. A further possibility is that of generating 
coal gas for the use of the engine ; but this would 
involve the provision of extra plant as well as the 
adoption of a new technique by the driver. 

The most immediately hopeful change-over will, 
therefore, be to the gas-bag, out of place as it may 
appear on a smart car. Some gas companies are 
understood to he planning the supply of gas in 
bags both at their works and through the garages 
and service stations, and it may he anticipated 
that they will arrange also for the provision of 
gas-carburetters or diffusers so that an easy change¬ 
over may be effected. The subject has received 
little attention in the text-books and reliable data 
are difficult to obtain. In c ’Carburetters and Fuel 
Systems” by A. W. Judge (third edition), illustra¬ 
tions of several carburetters will be found and quite 
a lot of practical information that would be most 
useful to anyone considering making this change. 


OBITUARY 


Mr. Sydney Evershed 

JR. SYDNEY EVERSHED died on September 
18, at the age of eighty-two years, at his home 
in Ealing. He had been associated with the manu¬ 
facture of electrical testing instruments for fifty- 
three years. As an inventor his influence can be 
traced in the development of many electrical instru¬ 
ments in many countries in the world. He was the 
son of John Evershed of Gomshall, Surrey, and his 
younger brother John, the well-known astronomer, 
a fellow of the Royal Society, now resides at 
Ewhurst, Surrey. 

At a meeting of the Institution of Electrical 
Engineers held in 1922 to commemorate the first 
ordinary meeting of the Society which was held fifty 
years previously, Mr. Evershed gave some interesting 
reminiscences of his own early life. In 1876, the 
year of the Centennial Exhibition in Philadelphia, 
he read in the newspaper of someone having listened 
to Hamlet’s soliloquy being spoken by Dr. Graham 
Bell’s telephone, and was lost in a m azement, as at 
that time it was commonly believed that this would 
have required thousands of musical reeds. A year 
later he saw a drawing of a telephone and was sur¬ 
prised to find how simple its mechanism was. With 
the help of two baking-powder boxes in which he out 
holes in the lids with his knife, a small bar magnet 
and some silk-covered wire wound round one pole, 


and a disk of thin sheet iron, which he cut with 
scissors, near the other, and using a long piece of 
telegraph wire to form the connecting line between 
the two crude telephones, he found to his amazement 
that they worked admirably, the speech transmitted 
being practically perfect. 

He remembered in his own early life in Surrey the 
days when you saw only one arc lamp at a time, and 
what a great blaze of light it made to people accus¬ 
tomed to the dingy gas lights in the streets t In these 
days a strenuous research was being made ‘to sub¬ 
divide the electric light*. There was great excitement 
amongst the physicists when a cablegram came from 
America saying that Edison had succeeded in dividing 
it by means of a platinum incandescent lamp. 
Contemporaneously with this feverish research, Joseph 
Swan was working in England on his carbon vacuum 
lamp. 

Evershed was then living a few miles from the 
town of Godalmmg in Surrey. Strange to say, this 
quiet Surrey village was the first town in England 
to light its streets by electricity. A dynamo was 
installed in Pullman’s leather mills, not far from the 
town, on the river Wey, where water-power was 
available. The electric lighting of Godalmmg began 
on December 16, 1881. He remembered, on a later 
date, seeing the leather mills lit up with what he was 
told were Swan lamps. A leather worker with whom 
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he spoke had a Swan lamp all to himself, but he 
admitted that he preferred a tallow candle. Ihe 
main street of the town was illuminated by three arc 
lamps and the smaller streets by Swan lamps. The 
electric cables were simply laid in the gutter. He 
remembered kneeling on the pavement and putting 
a charm compass close to the cable and being very 
puzzled because he got no deflection. It was his first 
experiment with alternating current. In about a 
year afterwards Joseph Chamberlain’s Electric Light¬ 
ing Act was passed, and the newly born industry of 
electric supply was practically snuffed out for six 
years. 

In. 1886, taking with him samples of measuring in¬ 
struments of a moving iron type which he had made 
with his own hands, Evershed applied for and obtained 
the position of manager of a little factory established 
by the firm of Goolden and Trotter in Westminster 
for the manufacture of Cardew hot-wire voltmeters, 
for which there was then a considerable demand in 


the Ins titution of Electrical Engineers, where his 
humorous touches always pleased his audiences. 
The first time the writer heard him speak was in 
1891 when J. Swinburne (now Sir James) read a paper 
on transformer distribution and W. Crookes was in 
the chair. 

In 1899, G. Marconi read his classical paper on 
wireless telegraphy to the Institution of Electrical 
Engineers, Prof. Perry being in the chair. In this 
paper he mentions how he demonstrated the feasibility 
of signalling between Ballycastle and Rathlin Island 
in northern Ireland, the distance between the two 
positions being 7J miles. Mr. Evershed, who spoke 
in the discussion, said that he had been working on 
telegraphy to lightships for many years. One of his 
suggestions which was submitted to a Royal Com¬ 
mission was tried and found to be a total failure. He 
therefore desired to be the first to congratulate Mr. 
Marconi very heartily on having succeeded. Evershed 
was always delighted and pleased with other people’s 


the Havy. Captain Philip Cardew had invented this 
instrument two years previously. It was the first of 
its kind and in many ways was most suitable for its 
purpose. 

After several changes of name the firm became 
Evershed and Vxgnoles, Ltd., with Mr. Evershed and 
Mr, Vignoles as managing directors. In 1889 Mr. 
Evershed introduced his portable ohmmeter and hand 
generator. From this date the measurement of the 
insulation of house wiring ceased to be a laboratory 
operation. In 1903 he completed his invention of 
the moving-coil ohmmeter. He combined the high- 
voltage generator and ohmmeter in one box in such 
a way that there was no magnetic interference and 
the instrument called the ‘megger* was in demand in 
practically every country in the world. 

The firm built a large factory called ‘Evershed and 
Vignoles* near Chiswick Park Station. In 1924 
Evershed gave up his position as managing director 
but remained as chairman until he retired in 1938. 

In 1931 Evershed was asked by the Council of the 
Institution of Electrical Engineers on the anniversary 
of the birthday of David Hughes to give a discourse 
on his life and work. He gave a most enlightening 
discourse, dwelling mainly on the two outstanding 
achievements of his life, namely, (1) the invention 
in his early years of the syncbromonotype-printing 
telegraph mid (2) in later life the discovery of 
the microphone. In reading this discourse you get 


discoveries. 

In 1900 the writer remembers him reading a paper 
on a ‘frictionless motor meter’. He forestalled 
criticism by pointing out that the adjective ‘Motion¬ 
less’ was used in the comparative sense, just as we 
say ‘smokeless’ powder or a ‘water-tight’ compart¬ 
ment. The floating armature was magnetically 
suspended when working and its vertical axis was 
pivoted at the lower end. 

In his early years Evershed investigated the pheno¬ 
mena exhibited by insulating materials when under 
electrical stress. His results are given in a paper read 
before the Institution of Electrical Engineers in 1913, 
and papers presented to the same Institution in 1930 
and 1935 gave the results of his work on permanent 
magnets which yielded data that enabled scientific 
design to be substituted for rule-of-thumb methods. 

Evershed was for several years a member of the 
Council and a vice-president of the Institution of Elec¬ 
trical Engineers. The writer knows also that he was 
invited on more than one occasion to be president. Hia 
portrait, painted by Mr. George Harcourt, BA, was 
presented to him by his firm to commemorate his 
fifty years connexion with it. It is now in the keeping 
of the Institution of Electrical Engineers. 

A. R. 

W;e regret to announce the following deaths : 


a deep insigh t into the lif$ and work of tVn« great 
inventor. At the receiving end the message was 
printed on a paper ribbon by the action of an electro¬ 
magnet in the circuit. Each time the contact arm at 
the s ending end passed over a live stud, a current tra¬ 
versed the line, and the electromagnet. The armature 
of the ma g net forces the paper ribbon into momentary 
act with the type-wheel and a letter is printed. 
Oiair War ledger. 

d£ the magnetic 
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Prof. G. F. Arps, professor of psychology in the 
Ohio State University, on September 16, aged sixty- 
five years. 

** Prof. Henry C. Cowles, emeritus professor of botany 
in the University of Chicago, on September 12, aged 
seventy years. 

Sir Spencer Lister, director of the South African 
Institute for Medical Research, known for his pioneer 
work on pneumococcal vaccines, on September 6, 
aged sixty-three years. 

P^of. 31. S- Trqup, CM.G., CJ.E„ F.R.S., professor 
of fbrestiy ip the University of Oxford, director of 
Forestry Jtu^tute during 192^-35, on 
Ar ye«e. 
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NEWS AND VIEWS 


Prof* M* von Laue 

On October 9, Dr. Max von Laue, professor of 
theoretical physics in the University of Berlin, will 
be sixty years old, and we take the opportunity to 
congratulate him on his brilliant scientific work, and 
especially on his conception of the diffraction of 
X-rays by crystals, which has led to the development 
of more than one new and important branch of 
science. In 1912, Dr. von Laue made the fundamental 
suggestion that crystals, which had long been believed 
to contain a lattice structure regularly repeated in 
space, might behave towards X-rays as a diffraction 
grating behaves towards light. He worked out in 
some detail the diffraction effects to be expected 
from such a three-dimensional grating, and his 
suggestion led directly to the experimental discovery 
of the diffraction by his collaborators Friedrich and 
Knipping. The diffraction pattern obtained when a 
beam of X-rays of mixed wave-length falls on a 
crystal is now universally known by his name. The 
immediate effect of the discovery was to settle the 
contemporary discussion about the nature of X-rays. 
The work was immediately taken up by scientific 
men in all countries, including, of course, the Braggs 
in England, and, in the years that followed, the 
diffraction of X-rays has developed into our most 
powerful method for studying the structure of 
aggregated matter. Its significance for the biologist 
is, perhaps, only beginning now. In these days of 
international antagonism, it is well to note that the 
branch of science initiated by von Laue has developed 
by the co-operative effort of men of all nations. 
Dr. von Laue has numerous friends in Great Britain ; 
all of them hope that he has yet many years of 
fruitful work before him. 

The Central Register; Section for Scientific Research 
The Royal Society, at Trinity College, Cambridge, 
has sent a comm u n i cation in connexion with the 
Central Register to the heads of scientific depart¬ 
ments in universities, firms, etc., who supplied the 
Royal Society with lists of persons recommended 
for the Register. It is pointed out that the Centred 
Register is now being used by the Ministry of Labour 
for filling vacancies. Some classes are being absorbed 
rapidly, others only slowly. To obviate hardship, 
particularly in the latter, it is proposed, in the 
Scientific Research Section, to make an urgency list 
of persons who are now unemployed, or whose 
present jobs are coming or likely to come to an end. 
This list will be given to the Ministry and, where 
possible, vacancies will be filled from it. The original 
lists of recommendations for inclusion on the Register 
are being returned with the request that names of 
those who should be placed on such an urgency list 
should be specially marked. The Royal Society is 
aware that many scientific people anxiously await 
information as to whether and when use will be made 
of the offer of service implied in their registration. 


No general answer can be given. The absorption of 
scientific personnel is proceeding, but this is bound 
to take time, and there is no certainty that every 
volunteer can be used in his professional capacity. 
In view of future needs, many will be best advised 
to remain in their normal occupations for the present. 

It is permissible, however, to seek employment, with 
the defence services or otherwise, which is not incon¬ 
sistent with the Schedule of Reserved Occupations. 

If doubt exists, the Ministry of Labour can consult 
the appropriate panel. If employment in national 
service is obtained otherwise than through the 
Central Register, the Ministry of Labour should be 
informed. 

Scientific and Industrial Research in India 

The report of the Industrial Research Bureau, 
Government of India, for the year 1038-39, covers 
work carried out on the development of Indian 
industrial research and industry by the Bureau, 
including that of the Industrial Research Council 
and of the Research Branch of the Government Test 
House, Calcutta. The Bureau itself has been re¬ 
sponsible for work on casein plastics and has shown 
that high-grade rennet casein is required, while the 
resin at present produced in India is of the lactic 
acid type, which is inferior for this purpose. A 
modified technique for the preparation of rennet 
casein suitable for operation under Indian climatic 
conditions requires development by laboratory in¬ 
vestigations. The Bureau has also examined the 
economic and technical possibilities of manufacturing 
both rayon and staple fibre in India by the viscose, 
as well as by the acetate, process. It has continued 
its co-operation with the Central Standards Office 
Railway Board in matters concerning the lubrication 
and painting of railway rolling stock. With the view 
of developing the manufacture in India of phenol 
and formaldehyde for use in synthetic resins for 
moulding powders, disinfectants, etc., arrangements 
have been made for investigations of crude tar acid 
and phenol-cresol products from the cold distillation 
plant in Bihar. The Indian Lac Research Institute 
at Ranchi has obtained promising results in develop¬ 
ing a shellac-urea-formaldehyde moulding powder. 

The Research Branch of the Government Test 
House, Calcutta, has continued its paint investiga¬ 
tions, covering revised technique for the assessment 
of natural weathering of paint as well as accelerated 
weathering, and the investigation of paint formulae. 
The setting of pigments and the dispersion and 
suspension of red lead pigments have also been 
investigated, including weathering tests with dis¬ 
persing and suspending agents, which indicate that 
the use of aluminium stearate is in no way harmful. 
Studies of particle size have indicated that aluminium 
stearate reduces the particle size of the red lead 
pigment to a remarkable degree. Investigations of 
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the growth, of fungus on paint films on exposure to 
weather indicate that substances such as sodium 
silieofiuoride, magnesium borate and tribromo- 
phenol, which have proved effective in Western 
countries for preventing fungus growth, are of very 
little value in Bengal, but mercuric oxide and 
mercuric phthalate appear to retard the growth of 
fungus perceptibly. Work on vegetable oils and 
lubricants included a search for more effective 
antioxidants for castor oil in presence of iron, as 
well as for ground nut oil and for cottonseed oil. 
The most effective antioxidants found so far for 
cottonseed oil are not quite effective enough, and the 
best antioxidants for ground nut oil are less effective 
than those found for castor oil. Attention is now 
being confined to castor oil and ground nut oil 
brands, for which purpose a-naphthol, a-naphthyl- 
amine and p-naphthylamine appear to be the most 
effective antioxidants. Other studies have covered 
the use of vegetable oils as diesel oils. Work earned 
on in connexion with the glass industry has covered 
the improvement of glass furnaces and accessories. 

Delinquency and Psychology 
In the July issue of the Quarterly Review, Mr. 
Claud Mullins, the well-known Metropolitan Police 
Court magistrate, remarks that some believe that the 
discoveries of modem psychology completely rob our 
present methods of trial and punishment of all 
justification, and that nearly all who have committed 
any serious breach of the criminal law should pass 
into the hands of psychotherapists and thus be 
cured, while others deny that our present legal and 
penal methods are in any way affected by psychology. 
Both extreme opinions, however, are gradually 
diminishing. Psychotherapists, by closer contact with 
delinquents, have become more modest in their 
practical attitude, while magistrates and lawyers are 
be ginning to realize that psychologists can be of 
assistance. Mr. Mullins himself has sent innumerable 


the Museums Association, held at Cheltenham in July. 
In an address to the members the President of the 
Board gave clear evidence of his own interest in 
museums and indicated that, but for the special 
financial condition of Great Britain, he would have 
announced the setting up of an inquiry into the 
relationships of museums to education and to the 
State. On the whole, he seemed to be doubtful about 
the expediency of bringing the museums of the 
country under the control of the Board of Education, 
believing that freedom of initiative was greater under 
the present system, and that a happy combination 
of official help and collaboration with local or volun¬ 
tary effort was a source of strength in many spheres 
of work in Great Britain. 

The same point from another angle was referred to 
in a subsequent discussion at the Conference by Mr. 
J. Wilkie, secretary to the Carnegie United Kingdom 
Trust. He pointed out that at present, so far as 
legislation goes, museums (other than national 
museums) are almost all linked with libraries and 
library authorities under the Public Libraries Acts of 
1892 to 1919. But these Acts are adoptive, and there 
is no Government grant in aid of any service which 
is carried out under an adoptive Act. So that the 
Markham Report, in suggesting Government grants 
with some measure of control, is suggesting something 
quite revolutionary m library and museum policy—* 
the substitution of a compulsory for a voluntary 
system. That was the problem which faced educa¬ 
tional reformers in 1870, and it raises the question 
whether public opinion, as represented by the man 
in the street and the public authority, has reached 
that point of belief in the necessity of museums as 
educational institutions which would compel the 
museum service to be made comprehensive, universal 
and compulsory. Are compulsory museum 3 to follow 
compulsory education ? An account of these discus¬ 
sions appears in the Museums Journal of September. 


delinquents to psychotherapists, and in many cases 
has found the results satisfactory. It must, however, 
be home in mind that psychologists are concerned 
mainly with an individual while the Bench is con¬ 
cerned also and mainly with society. Certain criminals, 
such as fraudulent financiers, fire-reusers, stealing 
postmen or railway servants, policemen who accept 
bribes and alcoholic motorists who kill or maim, 
cannot be dealt with solely or even mainly from the 
point of view of what is best for the delinquent, 
and in such oases severe punishment is required to 
discourage others. While regarding it as highly 
dwigerons for the Bench to assume the functions of 
psychotherapist, Mr. Mullins maintains that 
some knowledge of psychology and psychotherapy 
is desirable alike in the judge, recorder, stipendiary 
xnag£ataMjg and lay justices. 


T*pan the 



Anthropological Expedition to Brazil 

A preltminary report, the first to appear, on the 
movements and work of the expedition to Matto 
Grosso, Brazil, of Dr. Levi-Strauss and Dr. J. A. 
Vellard, based on the infrequent telegraphic dis¬ 
patches which had been received to the time of 
writing, has been published in the J. de la SoeiU6 
dea AmSricanistes, N.S., 80, 1939. The expedition 
started from Sao Paulo in May 1938, and, proceeding 
along the line of the Rondon telegraphic system, 
made telegraph stations its bases for contacts with 
the Indians. At Utiarity, Juruena, Nhambiquaras, 
and Vilhena relations were established with various 
groups of the Nambikwara, of whom there are 
approximately 2,000 individuals in a territory 
extending 400 kilometres north of Utiarity. Three 
linguistic divisions were differentiated. The material 
culture was poor; but evidence was obtained of 
tbrir social organization, system of relationships, 
family fife, and of certain aspects of their technology 
laacid ert* By October the expedition had arrived at 
Buegcfov Mdeh was selected as a base for 
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further research. Here visits were paid to groups 
belo n gin g to Guapor£ culture, but not classified 
linguistically. A prolonged stay in a village half¬ 
way between President© Hermes and Presidents 
Penna, of which the inhabitants were numerically 
poor and culturally degenerate, nevertheless proved 
fruitful in sociological material. Towards the end of 
the year, on reaching President© Penna, the return 
of the expedition by the normal route towards the 
south was barred by torrential rains and the ill- 
health of the members of the expedition. It was, 
therefore, decided to leave the country by the north 
in the direction of the Bio Madeira and then west 
to Bolivia. 

Research on Lawns 

Investigation of the particular ecological prob¬ 
lems which relate to lawns began in America towards 
the end of last century. It was not until 1920, how¬ 
ever, that such research was prosecuted on a national 
scale in that country, and not until 1925 that any 
adequate provision was made in Great Britain. The 
report for 1938 of the Board of Greenkeeping 
Research, St. Ives Research Station, Bingley, Yorks, 
(pp. 1-77, price 2s., July 1939) shows to what 
adequate development the investigation of green- 
keeping matters has now attained. There are ap¬ 
proximately 1,600 experimental plots at the Station, 
to inquire into the response of grass varieties to 
mammal and mechanical treatments, to control 
pests and diseases, and to select the most suitable 
varieties of grass for various purposes. Seed of the 
new strain of St. Ives Creeping Red Fescue is grown 
and distributed, whilst an improved strain of Agrostis 
tenuis should yield upon a small commercial scale in 
1939. Experiments on the control of pearlwort and 
other weeds are in progress, the effects of sulphur as 
a dressing for heavy ground are being investigated, 
treatment of the soil with potassium permanganate 
for the control of earthworms has proved satis¬ 
factory, and various diseases of turf have also been 
studied. The Station now maintains an extensive 
permanent collection of greenkeeping implements, 
and has ‘museum’ plots of grass and weed species— 
features which are of great value to students who 
attend the two courses of instruction which are 
held during the year. Letters and advisory 
visits have reached higher maxima than in any 
previous year, and the results of the Station’s 
researches are published in its Journal and in various 
reprint publications. 

The Electric Battery Vehicle 

According to the Electrical Times of September 
28, one result of the outbreak of war is a considerable 
increase in the number of inquiries received by 
manufacturers of electric accumulators and vehicles 
as to the price of their wares, the charges of electricity 
required by the vehicles and the distance traversed 
for a given charge on a smooth road. Petrol rationing 
has compelled owners of motor-vehicles to curtail 
seriously their usual transport facilities, and they are 
considering the relative advantages of petrol and 


electricity for transport. Since electric vehicles take 
their power from storage batteries they are designed 
as a rule to have only a moderate range of action, 
varying from about 25 to 45 miles per charge of the 
batteries. The distance depends on the number 
of stops that have to be made. If the number of 
stops are numerous and the average time of a stop 
long, the advantage lies greatly on the side of the 
electric vehicle, since it only takes power when it is 
running. Most retail deliveries are carried out on a 
‘customer convenience’ basis and not on ‘transport 
economy basis’. It has been estimated that the 
petrol ration for C licence holders is only sufficient 
for their vans and lorries to cover half the normal 
mileage. If they have been doing about 75 miles per 
day. then they would be able to substitute an electric 
vehicle and still be in the same position as at present. 
For any distance between 35 and 75 miles per day, 
an electric vehicle would be an excellent substitute 
for a petrol one. The electric vehicle has other 
advantages. It has a long life ; low maintenance and 
cheap running costs enable it, for many duties, to 
prove superior to alternative transport methods. In 
addition, it has the advantage of being exceptionally 
clean, free from fumes and simple to operate. A 
one-ton carrying capacity petrol van running 10,000 
miles a year will use about 650 gallons of petrol, 
whereas the electric will use 4,000 units of electricity, 
or about 3 tons of coal. Owing to the grid, if at any 
time difficulties in transport should arise, then those 
power stations involving the minimum amount of 
coal transport could take over much of the load. 

Properties and Testing of Heat-Insulating Materials 

A general discussion on “The Properties and 
Testing of Heat-Insulating Materials”, organized by 
the Joint Committee on Materials and their Testing, 
in conjunction with the Institution of Gas Engineers, 
will be held in London on November 23. Authorities 
from Great Britain, the United States, France, and 
Canada are to take part. Further particulars can be 
obtained from the Secretary, Joint Committee on 
Materials and their Testing, Institution of Mechanical 
Engineers, Storey’s Gate, London, S.W-1. 

Chemical Society 

The Chemical Society will continue to function at 
Burlington House, London, unless circumstances 
render it impracticable to do so. It is the intention 
of the Council to publish the Journal of the Chemical 
Society each month as heretofore and to issue the 
“Annual Reports on the Progress of Chemistry, 1939” 
in the early spring of 1940. British Chemical and 
Physiological Abstracts “A”, Pure Chemistry , will also 
continue to be published monthly. The Council has 
accepted with great regret as from September 30 
the resignation of Prof. J. W. Cook from the office 
of honorary secretary, on his appointment to the 
regius chair of chemistry of the University of Glasgow. 
It has expressed its high appreciation of the eminent 
services Prof. Cook has rendered to the Society during 
his term of office. Prof. W. Wardlaw, professor of 
physical chemistry in Birkbeck College, London, has 
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been appointed by the Council to fill the vacancy 
until the next annual general meeting. The pro¬ 
gramme of lectures, discussions and meetings of the 
Society for the reading of papers, arranged for the 
session 1939-1940, will inevitably suffer drastic 
alterations. The Council hopes, however, that 
modified programmes will be carried out, and par¬ 
ticulars of meetings will be announced from time to 
time. Until further notice the Society’s Library will 
be open each weekday from 10 a,m. to 1 p.m., and 
from 2 p.m. to 5 p.m. or sunset when earlier, except 
on Saturdays, when the hours will be from 10 a.m. 
to 1 p.m. The Research Fund Committee will meet 
early m November to consider applications for grants 
for research purposes. These must be received by 
November 1. 


Ministry of Labour and to assist the War Office and 
other Service Departments in the recruitment of 
qualified civil engineers for posts in which their 
professional experience is of value. 

Royal Institution 

The policy to be followed by the Royal Institution 
during the War has been under consideration by the 
managers, who have decided to maintain its normal 
activities so far as possible. The libraries and reading 
rooms will be kept open as usual. Although the 
present ‘black-out’ restrictions prohibit the holding 
of the Friday evening meetings, a senes of afternoon 
lectures at an earlier hour is being w ranged and will 
he announced in due course. 


Physical Society 

A special meeting of the Council of the Physical 
Society was held on Friday, September 22, to discuss 
the Society’s activities in the immediate future. It 
was decided that the science meetings, the annual 
exhibition of scientific instruments and apparatus and 
the annual competition in craftsmanship and 
draughtsmanship should be suspended for the 
present, but that the publication of the Proceedings 
should be continued as usual. Volume 6 of the 
Society’s annual “Reports on Progress in Physics” 
is now in the printers’ hands, and it is hoped that 
this volume will be issued at the usual time—the end 
of the present year. The Council recently had under 
consideration a project to hold local meetings of the 
members of the teaching and research staffs of the 
physics and related departments of a number of the 
provincial universities and university colleges ; 
normally two such meetings would have been held 
in each session in the physics departments of two of 
the universities concerned. The officers and Council 
hope that, even though this scheme may not be 
carried out in its entirety, it may still be possible for 
local groups to hold meetings of an informal type 
under the auspices of the Society. For the present, 
the business of the Society will be carried on at its 
office at 1 Lowther Gardens, Exhibition Road, 
London, S.W.7 (Telephone: Kensington 0048 ); all 
communications and the MSS. of papers submitted 
for publication by the Society should be sent to the 
honorary secretaries at that address. 


Institution of Civil Engineers 
3*r is announced that the Council of the Institution 
of Civil Engine ers has decided to continue, so far as 
may be practicable, the work of the Institution 
from the headquarters building in Cheat George 
Street, Weetoinster, S.W.l. The meeting? of the 
Inslatataon in London win be suspended until further 
notice* and the Conference on Engineering Education 

. fa . 
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Royal Society 

The Royal Society will function normally during 
the war; the administrative office is located in 
Trinity College, Cambridge, and it is probable that 
the meetings of the Society will be held in that 
town. 

Institution of Professional Civil Servants 

The Institution of Professional Civil Servants 
has temporary headquarters at 20 Cedar Road, 
Sutton, Surrey, to which communications should 
be sent. 

Announcements 

Mb. W. C. Wilson, director of the unit for Clinical 
Research, in Surgery at Edinburgh Royal Infirmary, 
has been appointed regius professor of surgery in 
the University of Edinburgh. 

Prof. Kwaniohi Terazawa, dean of the Faculty 
of Science of Tokyo Imperial University, has suc¬ 
ceeded Prof. Mishio Ishimoto as director of the 
Earthquake Research Institute. Prof. Ishimoto 
will continue his researches as a member of the 
Institute. 

Dr* Gerald B. Webb, research director of the 
Colorado Foundation for Research in Tuberculosis, 
has recently been awarded the Trudeau Medal of the 
National Tuberculosis Association in recognition of 
his attempts to produce specific imm uni ty against 
tuberculosis by the inoculation of animals with very 
minute doses of tubercle bacilli. 

Consequent upon the outbreak of war, the celebra¬ 
tion of the Royal Microscopical Society’s centenary 
this month is postponed, and a further notification 
will be issued in due course. 

It was announced, in Nature of September 30, 
p. 592, that the Imperial College is preparing to 
re-open most of its departments at South Kensington 
on October 10. Wo are asked to state that the date 
> & ?*** fixed and that students will be advised 
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Connexion between the Life-time of the Meson and 
the Beta-Decay of Light Elements 

As is well known, the assumption of the instability 
of the meson, which is included in the fundamental 
hypotheses of Yukawa’s theory of beta-disintegration, 
has received a striking qualitative confirmation from 
investigations of the absorption of the penetrating 
component of the cosmic radiation 1 . As stressed by 
Nordheim 8 , there is, however, in the forms of the 
theory successively considered by Yukawa* a serious 
quantitative discrepancy regarding the value of the 
ratio between the life-times of the free meson and of 
light beta-radioactive elements : the value of this 
ratio, calculated by using the values of the constants 
determined from the magnitude of the nuclear forces, 
turns out to be much smaller than that derived from 
observation. Since this discrepancy affects equally 
any other form of the theory involving only one of 
the four types of meson fields which, according to 
Kemmer*, are possible a priori , it may be concluded 
that no such form of the theory will be able to account 
quantitatively for the connexion between the life¬ 
time of the mesons and the beta-decay of light ele¬ 
ments. 

On the other hand, it is immediately apparent that 
the discrepancy in question can be removed as soon 
as a mixture of independent meson fields is introduced. 
Consider, for example, such a mixture of two fields 
A and B. The additive contribution of the field B 
to the beta-decay constant may then for some elements 
be much larger than that of the field A , while the life¬ 
time of the free mesons associated with field B will 
be so short compared with that of the mesons 
associated with field A that only the latter would 
have been observed at present in cosmic radiation. 

Now a discussion of the problem of nuclear forces 5 
seems to bring out the necessity of introducing just 
such a mixture of two types of meson fields, namely, 
a vector meson field and a pseudoscalar meson field. 
A closer investigation, winch is being continued, 
shows that such meson fields give rise to an inter¬ 
action between heavy and light particles which, 
besides a term of the same type as that assumed in 
the original Fermi theory of beta-decay, may involve 
several possible combinations of other terms of a 
more complicated form. 

The resulting theory of beta-decay thus contains 
a certain amount of arbitrariness, which a com¬ 
parison with the available experiments is not yet 
able to remove. Anyhow, it may be expected that 
it will enable us not only to avoid the discrepancy 
pointed out by Nordheim, but also to account for 
such considerable variations of the form of the beta- 
spectrum and the value of the beta-decay constant 


from element to element, as are already indicated 
by the present empirical data. 

C. Molleh. 

L T niversitetets Institut for L. Rosenfeld. 

teoretisk Fysik, S. Rozentad. 

Kobenhavn. 

August 11. 

1 See, for example, Euler, H., and Hetenberjr, W\, Ergebn. d exalten 
Saturmss., 17, 1 U9fc»). 

• Nordheim, T.., Phys. Rev.. 65, 506 (1939). 

* Yukawa, H., Proc . phys.-math. Soc. Japan , 17, 40 (1935); Bhabha, 

H., Nature, 141,117 (1938); Yukawa, H„ Sakata, S., Kobavasi, 
YL, and Taketam, M., Proc. phys.-math. Soc. Japan, 20, 720 (1938). 
4 Kemmer. X., Proc. Roy. Soc., A, 166, 127 (1933). 

- Muller, C., and Kosenfeld, L., Nature, 143, 241 (1939): 144, 470 

(1939). 


A New Technique for the Spreading of Proteins and 
the 'Spreading Number' 

The ordinary volatile solvents employed for fatty 
substances cannot be used for the spreading of protein 
monolayers on the surface of water, since the majority 
of proteins are soluble only in water. Hughes and 
Rideal 1 have spread proteins directly from the dry 
crystal, the amount spread being determined with 
a microbalance. Gorter and Grendel 8 deliberately 
inject an aqueous solution of the protein on the sur¬ 
face without worrying about the possible disappear¬ 
ance of a part of it in the substrate. Fatty substances 
and the exceptional protein, gliadin, have been 
successfully spread from alcoholic solution, in spite 
of the fact that ethyl alcohol is soluble in water. It 
appears that in this case, owing to its large spreading 
pressure, the alcohol spreads very rapidly before it 
has time to diffuse into the substrate. 

Starting from these facts, a general method has 
been evolved for the spreading of proteins from 
aqueous solutions. The protein is dissolved in water* 
the surface tension of which is artificially lowered 
by adding traces of a capillary active substance, so 
that, when a drop is placed on the surface of the 
substrate, it quickly spreads. Once scattered, only 
the protein remains on the surface and the solvent 
dissolves in the substrate. As capillary active sub¬ 
stance, amyl alcohol at a dilution of 1-2 per thousand 
has given very satisfactory results. The action is 
simply one of mechanical dispersion, and the same 
result may be obtained by using esters (for example, 
butyl acetate or propionate) as capillary active 
substances. 

Various types of proteins have been thus spread 
on the surface of either distilled water or dilute 
hydrochloric acid or caustic soda. Particularly some 
globulins (for example, myosin, amandin, edestin) have 
been spread which were reputed not to form films, 
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or at least to spread only on very concentrated salt 
solutions. Below are given the areas in sq.m. per mgm. 
occupied by these different globulins. These figures 
are simply intended to show how the surface con¬ 
centrations are comparable with those found for the 
ordinary proteins. 

Aruas In sq metre per mgm under 1 dyn*» r cm 

aivcnin Amandin Edfotm 

But. *ater 0 9 0 9 0 7 

HU V 1,000 1 1 1*S 0 9 

HU y 100 16 1*1 13 

A substance may have a very low spreading 
pressure and yet be spread and give a film stable 
under relatively high pressures. It has to be em¬ 
phasized that, with substances that do not spread 
spontaneously, one of the functions of the solvent 
is to disperse the molecules over the largest possible 
area. It is found that to obtain complete scattering, 
it is necessary to ensure that the concentration, of the 
protein in the drop should be below a certain quantity, 
just as is the case with solutions of stearic acid or 
tristearin in a volatile solvent and gliadin in alcoholic 
solution 3 . 

The ‘spreading number'. It has often been noticed 
that the spreading of a protein from a crystal is more 
difficult, if not impossible (for example, casein), at 
the isoelectric point. This is to be expected since at 
that point the solubility is at the minimum and, 
therefore, the work of adhesion being also a minimum, 
the spreading pressure is lower. This variation 
of the spreading pressure with the pH seems to be 
in contradiction with the results of dorter and 
collaborators, who found a maximum of the ‘spreading 
num b er’ at the isoelectric point, when the protein 
was injected as a solution. The contradiction is only 
apparent and is due to the bad definition of ‘spread¬ 
ing’. The point in question is rather the spreading 
efficiency ; Gorter’s curves showing the ‘spreading 
number 3 as a function of the pH or the salt concen¬ 
tration are three-dimensional solubility curves and 
do not represent a surface phenomenon. In reality, 
if the substrate’s pH corresponds to the isoelectric 
point of the protein, this, being at its minimum 
solubility, will spread before an appreciable quantity 
has time to dissolve. At other pH or salt concentra¬ 
tions, it will be more or less soluble and the surface 
concentration will correspond only to the part of the 
protein which is left on the surface. 

ha order to show that the variation of the ‘spread¬ 
ing number’ with the pH is in any case not a surface 
phenomenon, experiments have bean made in which 
the pH of the substrate was elianged under the 
monolayer, after this had been formed and the state 
of equilibrium reached 4 . A layer of egg albumin 
was spread by the Gorter and Grendel technique on 
pH 4*9 (3f/1,000 acetate buffer). The pH of the sub¬ 
strate was afterwards brought successively to pH 3*2, 
fi*l, 2-0, then back to 4*9 and 11. The order of 
succession is immaterial: in one case, the film was 
spread on pH 7*8 (itf/1,000 CoJBDSa) with the new 
technique and the pH afterwards brought to 4*9. 
The observed areas under 1*6 dyne/cm. are given below, 
the value 100 being arbitrarily attributed to the area 
St pH 4*9. 
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passage from pH 4-9 to 3*2 would have reduced the 
area to one eighth. Likewise, the film should extend 
20 or 30 tunes by changing the pH from 7*8 to 4*9. 
Whereas m fact, as can be seen by the numbers 
above, the maximum variation in the area is at the 
most 10 per cent and the area is not even at a maxi¬ 
mum at the isoelectric point. As noted by Philippi 5 , 
a study of the complete isotherm shows that these 
relatively small variations in the area are entirely 
attributable to changes of the compressibility. 

A more detailed account will be published 
elsewhere. 

D. Dervichian. 


Laboratory of Colloid Science, 
Cambridge, 

August 16. 


1 Tree. Roy. Soc , A, 137, 62 (1932) 

* Tran* Farad. Soc , 22, 477 (1926) 

3 See Mitchell, Trans. Farad. Soc., 33, 1130 (1937). 

4 There is in fact a ‘re-extension' surface phenomenon which occuis 

In certain circumstances see, Demchian, D., CM., 209, 16 
(1939). 

* Philippi, “On the Nature of Proteins”. Thesis, p 71 (Amsteidara 

1936) 


Comparison of the Adsorption, Electrolytic, and 
Interference Methods of Measuring Film Areas 

The Bowden-Ridea! 1 electrolytic method of measur¬ 
ing area by the electrodeposition of hydrogen ions 
on conducting surfaces has been modified so that 
rapid measurements may be made by using audio¬ 
frequency alternating currents superposed on very 
feeble direct currents, and measuring directly the 
alternating changes of electrode potential with an 
amplifier and wave analyser with one megohm input 
impedance. Comparisons of surface areas were made 
by measuring the alternating current required to give 
the same alternating electrode potential as on one 
square centimetre of a mercury surface. 

Measurements of the same surface were also made 
by the interference method 2 . 

Finally, the adsorption of palmitic acid was studied 
on large metallic granules with activated metallic 
surfaces, and when covered with coloured oxide 
films. The electrolytic method was also used with 
these granules. The results of adsorption measure¬ 
ments are near those of the interference method for 
slightly oxidized surfaces, but approach the order of 
m a gni tude of the electrolytic method for metallic 
surfaces. 

A full account of the work will be published later. 

Ratio or plahe area to measured area 
Copper Nickel 

Interference Electrolytic Interference Electrolytic 
1*52 10*4 1*38 9 0 

2*26 25*3 2*00 18 2 

2 40 26*8 2*70 22-4 

Absolute granule area io* sq. car. 

Copper 

Metal 

Interference Electrolytic Adsorption 

4 5 55*2 30*7 

Slightly oxidized (film c. IQ'* cm.) 

Interference Electrolytic Adsorption 

43 — 6 1 

F. H. Constable. 

Faculty of Engineering, 

Fouad El Awed University, 

Giza. 

Sot, A. 120,8* (102a), tt see. 

**fia«*4»fc, Pro*- Bw. m, im cims). 
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Apparent Anomalous Isotopic Effect in Some Bands 
Associated with the Swan Bands 

A number of weak bands have been noted in 
sources of carbon molecular spectra by Johnson 1 and 
by Fox and Herzberg 8 . Because of their association 
with carbon spectra, these bands were attributed to 
the carbon molecule, and several of the stronger 
ones (XX 4770, 4836, 4911, 4997) tentatively identified 
as tad-bands of the Swan system. Measurements of 
the isotopic heads of the first three of these bands 
obtained from carbon enriched in the heavy isotope 
give some information concerning their nature and 
display an anomalously large isotopic shift. 

The following positions of the heads of these bands 
were obtained from spectra of carbon containing 
36 per cent 13 C, taken on a 21-ft. grating spectrograph 
in the first order. The source was an end-on quartz 
capillary discharge in argon containing a trace of 
methane, activated by a 3 kw. transformer. 


»C bead 
4770-21 A. 
20,957-60 cm.- 1 


“C head 
4764-77 A. 
20,981 -52 cm.' 1 


4836-16 4827-57 

20,671-80 20,703-59 

4910-95 4398-92 

20,356-99 20,406-9S 


Isotopic 
23 92 cm. 1 


36*79 

49-99 


The values 23*92 cm." 1 and 36-79 cm. -1 are thought 
to be accurate to less than 0*1 cm. -1 , while the value 
49*99 cm." 1 is not so accurate because the band X 4911 
is much weaker than the other two. 

The fact that only two heads were present, even 
in low dispersion spectra of carbon which contained 
50 per cent 18 C, is clear proof that the emitting mole¬ 
cule is not C-C, but contains only one carbon atom. 
The isotopic shift is very large, and can be explained 
only by the unreasonable assumptions of an infinitely 
heavy emitting molecule, so that the carbon has its 
maximum effect on the vibrational energy, combined 
with very large correction terms for the effects of 
anharmonicity and rotational shifts. The origin of 
the band system computed from the relative magni¬ 
tudes of the isotopic shifts is near 21,500 cm. -1 , so 
that the 0,0 band is probably covered up by the 1,0 
(X 4737) Swan band. 

From the occurrence of these bands in a wide 
variety of sources of carbon spectra, they must be 
due to carbon combined with a very persistent im¬ 
purity ; and from their occurrence in sources of high 
exoitation, the emitting molecule should not be very 
complex. 

These bands were noticed incidentally to measure¬ 
ment of the 18 C spin, and on account of pressure of 
other work, no further research on them can be done 
at this laboratory. 

Chas. H. Townes. 

California Institute of Teclmology, 

Pasadena. 

August 15. 

1 Johnson, &, 0., Phil. Trans . Roy. Soc., A, 226, 137 (1926). 

* Fov, .T, ft., and Herzberp, ft., Phys. Rev., 52, 638 (1937). 


Diffraction of Ultra-Short Radio Waves 

Sommerfeld 1 has shown that in the study of the 
diffraction of electromagnetic waves at a sharp edge, 
account must be taken of the contribution to the 
diffracted field of the wave which is reflected at the 


edge. Because of the variation in boundary conditions 
at the edge for radiation linearly polarized in different 
planes, Sommerfeld deduced that the shadow cast 
by a sharp edge should be deepest for radiation 
polarized with the electric vector parallel to the 
edge. 

AVien a and Jentzsch 3 , amongst others, have observed 
this feature for waves in the visible spectrum. We 
have obtained the same result with ultra-short radio 
waves in the wave-band 2-3 metres. When such 
waves are propagated over hills with long ridge form¬ 
ations such as are found among the downs of south 
England, we have noted that the shadow beliind the 
ridges is always appreciably deeper for horizontally 
polarized (electric vector horizontal) than for vertically 
polarized waves. Typical results obtained on a 
wave-length of 3 metres on Dunstable Downs are 
given in the accompanying table. For a fixed trans¬ 
mitter position situated on a plateau about 200 yards 
from the edge of a slope some 400 ft. in overall 
height, measurements of the vertical and horizontal 
electric field-strengths were made at a series of 
positions on the slope, the transmitting aerial being 
oriented according to the type of polarization under 
observation at the receiver. 


Position 


Field-strength in j 

microvolts per metre Ratio: 

-- 1 % ertical horizontal Remarks 

Vertical j Horizontal field* ! 

polarization polarization 


1 

4300 1 

4000 

1-12 1 


!> 

3 

2200 1 

1000 , 

1 1800 

800 

1-22 | 
1-25 

■ Gradual 
slope 

4 

630 1 

1 400 

1-37 

5 

320 

180 

1 78 J 

1 

6 

7 

8 

125 

80 

36 

70 1 

28 

I w 

i 1-79 1 

2-85 

2 25 J 

h s s.o£ 

1 

9 

10 

32 

40 

1 12 

' 14 

2-67 

2-85 

l 1 Gradual l 
[ slope | 

11 

40 

' 17 

2-36 j 


It will be noted that near the top of the ridge 
(position 1) the vertical and horizontal electric field- 
strengths were approximately equal, but that on 
moving the receiver down the hill into the shadow, 
the vertical electric field increased relative to the 
horizontal electric field, and that finally, as the 
slope lessened, both fields increased slightly but the 
vertical electric field remained throughout greater 
than the horizontal field. 

Similar results have been obtained on other hills 
devoid of trees. The presence of trees complicates 
the propagation characteristics of ultra-short radio 
waves, but it has been found that in the wave-band 
2-3 metres, vertically polarized radiation appears, 
in general, to be the most efficient for conditions in 
which diffraction by hills is predominant. 

This work forms part of the programme of the 
Radio Research Board, and this note is published 
by permission of the Department of Scientific anc 
Industrial Research. 

J. S. McPetrie. 

J. A. Saxton. 

Radio Department, 

National Physical Laboratory, 

Middlesex. 

July 28. 

1 Sommerfeld, A., Ann. Phys., 47, 817-374 (1896). 

* Wien, W M Wiod. Ann., 28, 117-180 (1886). 

• Jentzsch, F., Ann. Phys., 84, 292-312 <1027). 



632 


NATURE 


Isotope Effect in Potassium Dihydrogen Phosphate 

When the hydrogen in potassium dihydrogen 
phosphate (KH 2 PO A ) is replaced by deuterium by 
repeated crystallization from warm 99*6 per cent 
heavy water (D a O), the potassium phosphate separates 
in a diff erent crystal structure. It can with some 
difficulty also be made to crystallize in the tetragonal 
form described by West 1 , by adding a nucleus of 
KHjPO* to a supersaturated solution of KD 2 P0 4 . 
When the new crystal form is powdered, it slowly 
reverts to the tetragonal form over a period of days. 

As is being described elsewhere, a comparison of 
the tetragonal forms of KHJPO* and KD 2 P0 4 shows 
that the short hydrogen bonds (2*55 A.) are as¬ 
sociated with a very considerable expansion of the 
lattice on substituting deuterium, thus showing 
similarity with the short hydrogen bonds in oxalic 
acid dihydrate and sodium bicarbonate 5 . 

The separation of acid potassium phosphate in a 
new crystal structure from heavy water is further 
evidence of the difference between hydrogen and 
deuterium bonds in crystals. So far as can be ascer¬ 
tained with the limited amount of material at present 
a\ailable s the new form is chemically identical with 
tetragonal KD,P0 4 and has approximately the 
same density. From the X-ray data the crystals are 
monoclinic, with S molecules per unit cell, the axes 
being : a — 7*37 £ 0*01 A. ;b = 14*73 £ 0*01 A. ; c = 
7*17 £ 0*01 A.; p = 92-0°. 

Random errors are as given. Systematic errors 
probably do not exceed 1 per cent except for the a 
axis, for the determination of which only weak 
reflections were available. The crystals tend to 
elongate along the c axis, and prominent faces are 
(100), (010), and (110). 

A detailed investigation of the new crystal structure 
is being attempted, since it promises to throw 
further light on the role of hydrogen bonds in crystals. 

A. R. TJbbelohde. 

I. Woodward. 

Davy Faraday Laboratory, 

Royal Institution, 

London, W.l. 

1 Wet»t, J , Z Znst , 74, 306 (1930) 

* Robertson, J it, and Ubbelob&e, A.R., Proc. Roy. Soc A, 170, 222 

#*i oom 3 p » » j 


Specific Heat of Methane Under Pressure 

Cnrsxus 1 discovered the anomaly of the specific 
heat of solid methane at 20*4° K. ,* Eucken, Heuse 
and others showed further that there was a case of 
the so-called X-point. It appeared desirable to 
study the influence of the pressure of transformation 
at the X-point. 

Clusius and Perlick investigated the specific heat 
of solid methane under pressure up to 200 kgm./cm.*. 
In our laboratory the measurements of the specific 
heat of methane were carried out from 12° K. to 
30* K* at pressures up to 2,000 kgm./em. 1 , and the 
prel imina ry results are reported below. 

The measurements were performed in a steel 
calorimeter, the specific heat of which was 20 per 
cent erf that o£ solid methane at 18° K, The pressure 
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The measurements at all pressures were effected 
with one condensation. 

The measurements of methane under pressure 
revealed the existence of two maxima of specific 
heat which shift with changing pressure. The 
accompanying diagram represents the dependence 
of the temperature T of these maxima on the pressure 
P, From the curves it follows that the low-tempera¬ 
ture maximu m which appears under pressure is shifted 
by the pressure faster than the normal maxi mum . 
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To all appearance methane under normal pressure 
has the second specific heat maximum at the tem¬ 
perature of liquid helium. The pressure shifts this 
maximum to the region of higher temperatures, 
where it is observed as the second maximum. The 
displacement of the max im a appears to depend on 
the increase of the density of the substance caused 
by pressure. 

Clusius and his co-workers discovered two specific 
heat maxima: at 15*5° K. and 22*6° K. in CH 3 D 
and 21*4° K. and 26° K. in CD*. The introduction 
of one molecule of heavy hydrogen (D) is evidently 
equivalent to the influence of pressure upon ordinary 
methane. 

The same conclusions were drawn by Eucken and 
his co-workers from their investigations of mixtures 
CH* and CD*. Extrapolating, these authors come 
to the conclusion that CH 4 under a pressure of 
1,200 kgm./cm.* must be equivalent to CD 4 at 
1 kgm./cm.*. Our measurements (see diagram) show 
the equivalency of CH 4 at 1,410 kgm./cm.® to the 
CD 4 of Eucken. The CD 4 of Clusius is equivalent to 
our CH 4 at 1,350 kgm./cm.*. This slight difference 
is probably due to the difference in the purity. 

An examination of these results confirms the view 
expressed above as to the analogy of the augmentation 
of density of CH 4 by pressure and the substitution 
of D for H in the molecule. 

These results have been obtained in a calorimeter 
in which the helium transmitting the pressure was in 
direct contact with the methane. 


O. 

G. A. 


Tbapbznxkowa. 

Miljutin, 


Kharkov. 

June 20. 

1 Zf yfa*. Qhent^ $, 41 (1929). 

* IRttctam u. Baxtholom, tfwshr^ 2, 51 (1936). 

OtamiB u. Periled, vnvs* vnm„ 


Hense, Z. 

, Z, phyt. Oh 
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Colour of Celestine 

Some months ago, through the good offices of 
Mr. B. Topley, of Messrs. Albright and Wilson, 
Oldbury, we obtained several specimens of celestine 
from near Yate, Glos. Some were colourless, others 
tinged with blue, whilst a few were red. The blue 
crystals have been observed locally to occur lining 
channels or ‘pipes’ where water has bored through 
the massive mineral; the particular conditions 
favouring the red crystals are not apparently known. 

The blue colour, to which celestine owes its name, 
is usually attributed to traces of vivianite, which 
possesses deep pigmentary power 1 . Tins, however, 
can scarcely explain the red colour. 

Doelter 2 attributed the colours of celestine and 
numerous other minerals to the presence of colloidal 
inclusions, the degree of dispersion of which would 
determine the colour, whilst the concentration would 
determine the depth of that colour. He suggested, 
further, that the blue colour of celestine might be 
caused by colloidal sulphur produced by reduction 
of some of the sulphate. 

Spectrograms of our specimens showed that whilst 
only minute traces of iron were present, the char¬ 
acteristic lines of gold were well defined in the red 
and blue specimens, but were scarcely perceptible 
in the white. The gold was extracted with aqua 
regia, reduced with phenyl hydrazine 3 and weighed 
on a sintered glass funnel using a microbalance. The 
iron was determined eolorimetrically. 

The results were as follows: 

Gold (p.p.m ) Iron (p.p.m.) 
Colourless crystals .. nil* IS 

Pale blue „ .. 49 4 

Deep red. „ 85 4 

* Too small to extract. 

It is noteworthy that the iron content was greatest 
in the colourless crystals, whilst the gold content 
rose with the depth of colour. When gently heated, 
the blue crystals became slightly pink, but the other 
crystals were unchanged. 

We are inclined to the opinion, therefore, that the 
colours of our specimens are due to colloidal gold. 
We should like to examine specimens from other 
localities but are experiencing great difficulty in 
obtaining them; perhaps some readers of Njltuee 
could help to obtain specimens. 

J. Newton Friend. 

John P, Allchin. 

Technical College, 

Birmingham. 

Sept. 7. 

1 Dana, “Descriptive Mineralogy’*, 906 (1914). Miers, “Mineralogy”, 
589 (1929). 

* Doelter, “Die Parben der Mineralien” (1915). 

* Using Pozzi-Escot's method of reduction (Ann. Chim. Anal., 12, 

90 (1907)). 

Vitamin B x and Acetate Oxidation by Bacteria 

It is now known 1 that vitamin B x may be a 
necessary factor for the growth of bacteria. Bacteria 
can, however, be grown with minimal amounts of 
vitamin B x and such bacteria (for example. Staphy¬ 
lococcus aureus ) may show enhanced metabolic 
activities so far as the breakdown of pyruvic acid is 
concerned, when the vitamin is added to suspensions 
of the washed cells*. If the bacteria are grown on a 
medium containing adequate quantities of vitamin 
B x , the subsequent addition of the vitamin to the 
washed cells does not affect their metabolic changaa. 


It is evident that a study of the action of vitamin 
B x on the chemical changes brought about by 
vitamin B x -deficient bacteria may throw new light on 
the mechanism of action of this vitamin. 

So far, attention has been mainly concerned with 
the effects of vitamin B x on pyruvic acid and lactic 
acid breakdown, following the work of Peters and 
his colleagues on the effects of this vitamin on the 
metabolism of a vitamin ous pigeon brain. 

Werkman and his colleagues 3 have found that the 
growth and metabolism of propionic acid bacteria 
are affected by the presence of vitamin B x . 

We have found, using a washed suspension of 
propionic acid bacteria grown on a vitamin Bi¬ 
deficient meilimn, that the addition of the vitamin 
very markedly stimulates the oxidation of acetic 
acid. 

Acetic acid is already known from the work of 
Stone, Wood and Werkman 4 to act as a hydrogen 
donator in the presence of the resting cells of propionic 
acid bacteria. 

A typical result illustrating the action of vitamin 
B L on acetate oxidation is shown by the following 
figures, obtained with a suspension of bacteria grown 
on a vitamin B x -deficient medium and incubated 
aerobically in a phosphate medium (in a Barcroft 
differential respiratory apparatus) at 37° for two 
hours : 

/il uvygen 1 

Sahstancp added to /il oxygen i consumed, i n\ 

bacterial bu^pepaion } conbumed du< to the 1 acetate 

1 | acetate utilized 

No addition .. 197 1 — 

0 *25 y \ Itarnin Bj .. 245 — 

0*01 At acftate ..I , 366 

0*25 y \itamin B* ■+■ I i 

0-01 If acetate .J 1202 1 957 4*>6 

The following conclusions may be drawn. (1) In 
the presence of very small quantities of vitamin B x 
(for example, 0*08 y 10~ s mgm. per ml.) there is a 
very marked stimulation of the oxygen uptake in 
the presence of acetate, though not in the absence of 
the added substrate. This stimulation is not due to 
an increase in the number of bacteria during the 
course of the experiment as cell counts have shown. 
(2) The ratio of oxygen uptake to acetate utilized is 
approximately 2*0 and this ratio appears to be 
independent of the addition of vitamin B x . The 
ratio of 2*0 would be expected if complete oxidation 
of acetate occurred according to the following 
equation 

CH a . COOH + 20* - 2CO a + 2H*0, 

and estimations of carbon dioxide (or bicarbonate) 
formation have been consistent with this conclusion. 

It would be a plausible view that the catalytic 
action of the vitamin is due to its accelerative effect 
on the oxidation of pyruvic acid possibly formed as 
an intermediate during the oxidation of acetic acid. 
Against this view, however, is the experimental fact 
that no pyruvic acid appears to accumulate when 
the acetate is oxidized by the bacteria in the absence 
of the added vitamin. Moreover, a ratio consider¬ 
ably less than 2-0 would be expected if acetate were 
oxidized in the absence of vitamin B x to an inter¬ 
mediate the further oxidation of which required the 
presence of the vitamin. Experiment has failed to show 
that traces of pyruvic acid block the aerobic oxida¬ 
tion of acetic acid. The inference would be that the 
acetic acid molecule itself, in the case at any rate of 
propionic acid bacteria, requires the presence of 
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vitamin B* to accomplish its aerobic oxidation. 
Whether this is the ease with mammalian tissues is 
a matter shortly to be investigated. 

Our experiments indicate that the catalytic agent 
is cocarboxylase (vitamin B x pyrophosphate) rather 
than vitamin B x itself (c/. Lipmann 6 ). Silverman and 
Werkman* have recently shown that propionic acid 
bacteria are capable of synthesizing cocarboxylase 
from vitamin B x . 

More complete details of these and related experi¬ 
ments will be published in due course. 

J. H. Qttastel. 
D. M. Wbbusv. 

Biochemical Laboratory", 

Cardiff City Mental Hospita 7 . 

Aug. 16. 

1 Knight, Btochem J , 31, 731, 006 (1937) 

* HUU, Bwchem J., 32, 3^3 (19 te) 

■ Wood, Ander&on and Workman, J Bari , 38, 201 (1938) Silverman 
and Werkman, Proc Soc Exp Biol. Med , 88, 823 (193M 
4 Stone, Wood and \\ erkmau, Biochem J., 30, 624 (1930). 

* Lipmann, Ensymoloqia, 4, 65 (1937). 

* t>il\ennan and Werkman. Emymologia, 5, 385 (1939) 


Vitamin A in Ling Cod Liver Oil 
The ling cod, OpModon elongatus , is an interesting 
fish because (1) it is neither a ling nor a cod; (2) it 
is found only in the north-eastern Pacific Ocean, and 
is one of the chief fish catches in British Columbia ; 
and (3) it yields a liver oil rich in vitamin A 1 . 

Recently, in a routine examination of fish oils for 
whale oil adulteration, no published absorption curves 
for ling cod liver oil, or for Pacific whale oil, could be 
found. Such curves, together with average halibut 
and cod, are therefore presented in this note. 



criteria of Drummond 2 , though the curve for whale 
oil shown here is not quite identical with his curves. 

We are very grateful to Dr. H. N. Brocklesby, of 
Prince Rupert, B.C., who observed the high vitamin A 
content of ling cod oil, for a sample of liver oil from 
carefully identified ling cod, and for the whale liver 
oil. 

L. B. Pett. 

Marian Lipkind.* 

G. A. LePage.* 

Department of Biochemistry, 

University of Alberta, 

Edmonton. 

July 26. 

* Assisted from a grant to Prof G. Huntei from the Associate 
Committee on Medical Research of the National Research Council, 
t 'ana da 

1 A an Wilbv, G, "The Ling Cod”, Biological Board of Canada, Bull 
54 

8 Haines, R. T M , and Brtunmond, J C , Analyst , 63, 3*5 (1938) 


Decomposition of Hydrogen Peroxide by Catalase 
It has recently been stated 1 , and it appears to 
be generally accepted, that the decomposition of 
hydrogen peroxide by catalase can only take place 
in the presence of molecular oxygen. It has been 
pointed out, however 2 , that this phenomenon is 
difficult to understand, since it would be expected 
that such a strong oxidant as hydrogen peroxide 
would certainly react with the reduced form of the 
enzyme according to the scheme proposed 1 . As 
this point is of fundamental importance in relation 
to the mechanism of cellular oxidations in general, 
we have carried out some critical experiments to 
test the validity of the hypothesis. Our results have 
furnished rather unequivocal evidence that the 
hypothesis is untenable, and we would, therefore, 
like to report them here. 



^ The apparatus used is shown in the accompanying 
diagram. Five o.c. of a 0*1 per cent solution 
of hydrogen peroxide in 0*125 M phosphate 
buffer, pH 7*3, and 0*25 M sodium chloride were 
introduced into the rear arm (A) of tube 1, which was 
then connected by lead tubing to a heavy glass tube 
ooptammg palladium asbestos. The glass to lead 
oopnaxiops were sealed with de Khotinsky cement. 
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Into the front arm (B) of tube 1, and also into tube 2, 
were introduced 25 c.e. of a suspension of luminous 
bacteria (Ph. Fischeri) in phosphate' buffer sodium 
chloride solution. The outlet of tube 1 was con¬ 
nected to the inlet of tube 2 by a heavy rubber tube. 
The outlet of the latter consisted of a capillary tube 
inserted in the rubber stopper as shown in the dia¬ 
gram. With this arrangement, hydrogen purified 
over heated palladium asbestos was passed in a 
continuous stream through the two arms of the first 
tube, and thence through the second. In less than 
two minutes after starting the flow of gas, the 
luminescence in both bacterial suspensions dimmed, 
which, according to Shapiro®, would indicate that 
the oxygen tension was already less than 0-14 per 
cent. In another five minutes, the l umin escence was 
extinguished, to the completely dark-adapted eye, 
in tube 1, while remaining faintly visible in tube 2, 
showing the presence of a minute amount of oxygen 
that may have been dissolved in, or diffused through, 
the rubber connexion between the two tubes. The 
fact that there was no luminescence in tube 1 proves 
that certainly less than a 10“* atmosphere 4 of 
molecular oxygen was coming into that suspension 
from the rear arm containing the hydrogen peroxide 
solution. After another ten minutes of passing pure 
hydrogen through the vessels it may be safely 
assumed that tube 1 was completely free of molecular 
oxygen. 

Tube 1 was then tilted, so that the hydrogen per¬ 
oxide solution from arm {A) was mixed with the 
bacterial suspension in arm (B). 

There was an immediate and bright 
flash of luminescence, and a few 
seconds later the suspension in tube 
2 also lighted up. While it may be 
possible that the luminescence in 
tube 1 resulted from a direct oxida¬ 
tion by hydrogen peroxide, it is 
quite certain, from the luminescence 
appearing in tube 2, that molecular 
oxygen was liberated when the 
hydrogen peroxide solution was 
brought into the suspension of 
bacteria, and it is equally certain 
that this reaction began under 
completely anaerobic conditions. 

To make certain that these results 
were due entirely to enzyme action, 
a portion of the same suspension 
was boiled for ten minutes and the 
experiment was repeated with boiled 
bacteria in tube 1. In this case 
tube 2 did not light up after the 
hydrogen peroxide was mixed with 
the boiled bacteria. 

In connexion with the same 
experiments, it is interesting to 
note that the catalase activity of 
these bacteria, unlike the pheno¬ 
menon of luminescence, is not de¬ 
pendent on intact, viable cells. 

Another portion of the same sus¬ 
pension was centrifuged and resus¬ 
pended in distilled water, which 
immediately cytolyses the cells and 
extinguished both luminescence and 
respiration 5 . A drop of this suspension produced no 
growth on an agar slant, although the control, inocu¬ 
lated from the uncytolysed cells, produced abundant 
growth and bright luminescence. 


Following the same procedure, hydrogen peroxide 
was again added in the absence of molecular oxygen. 
Tube 2 lighted up fully as well as it had when the 
living cells were employed in tube 1. 

In conclusion, we would like to direct attention 
to the fairly well known, but frequently neglected, 
usefulness of luminous bacteria as a means of detect¬ 
ing the presence of molecular oxygen. May we 
suggest, also, that the simple method described in 
this letter might be profitably employed to investigate 
the activity of catalase not only in various species of 
bacteria but in enzyme preparations as well. 

Frank H. Johnson. 

K. L. VAN fiCH OITWENB URO. 
Physisch Laboratorium 
Afd. Biophysiea, 

Utrecht. 

1 Keiliu, D.. and Hartm 1 , E F., Pro*. Rov. Soc.. B. 124. 397 (193S). 

* OpmnliPimer ■ C., and Stern, K. O, “Blologieil Oblation’* (The 

Hague: vT. Junk, 1939). 

* Shapiro, H., J. Cell . Comp. Physiol. 4 313 (1934). 

4 Harvey, E. X., and MorrUon, T. F., J. Gen Physiol.. 6, 13 (19*2J). 
J Johnson, F. H. } and Harvey, E. X , J. Cell. Comp. Physiol. 11. 213 
(193$) 


Galactose-i-Phosphoric Acid in Galactose 
Metabolism 

The synthesis of a (?)-galaetose-l-phosphoric acid 
has provided a means of examining the constitution 
of the galactosephosphate accumulating in the liver 
during galactose assimilation 1 . Both natural and 


synthetic esters are non-reducing, very- readily 
hydrolysed by acid, and resistant to alkaline 
hydrolysis. After removal of the reducing esters by 
alkaline hydrolysis, the mixture of phosphoric esters 



100 MGM. DRIED GAIA-CTOSE-ADAPTED S. CCrevisia? 

Fbohberg were used to ferment 1 MOL OF 0*1 M 

SUGAR OR ESTER SOLUTION (pH 6*5). READINGS 
WERE TAKEN AT INTERVALS OF 5—10 MINUTES. 
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isolated from the li\er during galactose assimilation 
contained, apart from water of hydration, 29*6 per 
cent anhydrous barium galactose-1-phosphate, 3*1 per 
cent anhydrous glucose-1 -phosphate, 2 per cent barium 
salt of an unidentified acid-labile ester, and 60 per 
cent barium salt of an acid-resistant ester. This mixture 
of barium salts had [a] M61 34*4° and the barium 

salt of the acid-resistant ester [a] al81 — 3* 4°. Cori, 
Colowick and Cori* found for anhydrous barium 
glucose-1-phosphate [oc]d *4- 75^ which corresponds 
to [*] B4ftl — 89°. By calculation from these values, 
natural barium galactose-1-phosphate would have 
[a] stti — 114° while the corresponding value of the 
synthetic ester is + 110 3 . Determined in a similar 
manner, the constant of hydrolysis of the natural 
ester in 0*25 X HC1 at 25° would be 0-87 x 10 -3 
while that of the synthetic ester is 0*89 x ICh 3 . 
These findings, together with the earlier evidence, 
make it highly probable that the galactosephosphate 
present in the liver during galactose assimilation is 
identical with synthetic a(?)-galactose-l-phosphoric 
acid. An attempt is being made to crystallize the 
natural ester as the dipotassium salt. 

The biological significance of these results is em¬ 
phasized by the fact that synthetic galactose-1-phos¬ 
phoric acid is fermented by dried galactose-adapted 
S, cerevieice Frohberg at approximately the same rate 
as is glucose, while galactose itself is fermented only 
very slowly (see graph). The relative quantities of 
carbon dioxide evolved during fermentation of 
glucose, of galactose-1-phosphoric acid, and of 
galactose, while subject to slight variation with 
change in concentration of inorganic phosphate, were 
100, 94 and 15 respectively. It seems clear that in 
the fermentation of galactose, at least by the yeast 
preparation here employed, phosphorylation in 
position 1 is a necessary initial reaction proceeding 
at a relatively slow rate, while the phosphorylated 
product is fermented very rapidly. 

The metabolism of galactose in the liver differs 
from fermentation by dried yeast in that galactose-1- 
phosphoric acid accumulates in the liver. The 
magnitude of this accumulation has not as yet been 
determined. There are obviously large losses in 
isolating the ester, which so far has been obtained in 
quantities equivalent to 5—12 mgm, of galactose per 
100 gm. of liver. 

H. W. Kosterlitz*. 

Physiology Department, 

Marischal College, 

Aberdeen. 

August 19. 

♦Carnegie Teaching Fellow. A grant from the Medical Research 
Council Is gratefully acknowledged. 

1 KosrterlitJL, Bwctowi./.,&!, 2217(1987) *, 83,1087 (1939). J, PAytiol., 

AS, 34P <1038). 

* Cori, Colowick and Cori, J. BioL 121, 465 (1937). 


Blood Clearance of Free Chloral in Normal 
and liver-damaged Dogs 
Following up the investigation on the urinary 
eBminafckwa of administered chloral hydrate in 
normal a*d liver-damaged dogs 1 , we have made 
farther ohservadaona on the blood clearance of free 
“ OTde*^ more or less identical experimental 
1 data collected are rather interesting 
af^ in as much 



but 


comparatively quicker and possibly more sensitive 
‘blood test’ for gauging the detoxicating efficiency of 
the liver. 1 

After the oral administration of chloral hydrate to 
dogs, in doses ranging from 100 mgm-200 mgm./kgm., 
1 -0 c.c. samples of blood were taken from the hind 
limb veins, the first sample being collected when a 
fair degree of somnolence supervened in the experi¬ 
mental anim als (usually between 35 min. and 50 min. 
after chloral hydrate). Subsequent samples were 
collected at one-hour intervals for six hours in order 
to ascertain the time at which the maximum con¬ 
centration of free chloral was attained in the blood. 
Free chloral was estimated by the pyridine colour 
reaction of Friedman and Calderone 2 . Curiously 
enough, normal blood samples of dogs were found to 
give a faint pyridine colour reaction. Unless this is 
taken into account in expressing the final result, a 
higher figure is likely to be recorded. To eliminate 
this possible source of error, it was necessary to take 
an initial reading of the normal blood sample prior 
to the administration of chloral hydrate. Again, the 
pyridine colour tends to fade away within a very 
short time. For accurate readings, it is desirable to 
finish the colour measurements within a minute 
after the solution has been finally diluted with water. 
When these precautions are strictly attended to, 
fairly reliable results are obtained. 

A typical set of experimental results obtained at 
the height of free chloral concentration in the blood 
about forty-five minutes after oral administration is 
presented in the table below. 




Maximum concentiation of fiec 
chloral In blood (mgm. per cent) 


Dog No. 

Dose of 
l 

chloral hvdiate admln- 
stered orally: 



100 

mgm./kgm. 

150 

mgm./kgm. 

200 

mgm./kgm. 

Normal 

1 (6 Skgm.) 

1*32 

2 3a 

3*50 

animals 

4 (6-3 kgm.) 

1*54 

2-25 

3*14 


0(6*4kgm.) 

1 10 

2*00 

3*32 

♦ Recent 

1 1 

2*00 

3 00 

4*50 

liver 

4 

2*00 

3*32 

4 00 

damage 

6 

1*83 

3 00 

5*00 

♦Long-stand¬ 

1 

3*40 

5*00 

9 00 

ing liver 
damage 

4 

3*64 

4*85 

7*50 


♦ Recent liver damage caused by 4-5 administrations of CCi*, and 
long standing liver damage caused by 15-20 administrations of CCV. 
each administration = 2 c.c./kgm. 

It will be noticed that there is a significant increase 
in the blood concentration of free chloral in liver- 
damaged animals with as low a dose as 100 mgm./kgm. 
of chloral hydrate. In cases of chronic liver damage, 
a well-marked change in free chloral concentration is 
usually observed. In recently induced liver damage, 
the difference, though not as marked, is sufficiently 
significant to warrant the conclusion that a differen¬ 
tial diagnosis may be possible. 

We are indebted to Prof. R. N. Chopra for constant 
advice and guidance. 

B, MUKLfclRJI. 

R. Ghose. 

Biochemical Standardisation Laboratory, 

Government of India, 

All India Institute of Hygiene and 
Public Health, Calcutta. 

’ Mnkttflt, B, mad Gfeofie, R., Naturs, 144, 112 (1939). 

Calderon*, F. A., J. Lab * and CKK 
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Order of Magnitude of Morphogenetic Forces 

The experimental analysis of embryonic develop¬ 
ment baa been mainly concerned with elucidating 
the chemical mechanisms which cause different 
parts of the egg to develop into the organs and tissues 
of which the adult is composed. Much less is known 
about the physical forces which cause the changes 
in relative position which are such an important part 
of the developmental process. Preliminary measure¬ 
ments were therefore made of some of the physical 
magnitudes associated with the process of gastrulation 
in the eggs of the newt Triton alpestria. 

In the first set of experiments, small steel halls 
were placed in the blastocoel cavity of young gastrulae, 
and subjected to the magnetic field produced by one 
pole of a long bar magnet. The pole and the egg 
were gradually brought closer together until the ball 
was pulled through the blastoccel roof. Two sets of 
experiments were made : in the first, with a ball 
0*216 mm. in diameter, breakage of the roof occurred 
at distances of 0*83, 2*0, 1*83, 1*0, 1*33, 1*0, 1*0 mm., 
average 1*36 ; in the second, with a ball 0*3 mm. 
in diameter, breakage occurred at 1*6, 1*6, 1*83, 1*6, 
1*33, 2*0, 1*83, average 1*66. Converting these 
measurements into mgm. of pressure per sq. mm. 
of the hemispherical surface of the ball in contact 
with the roof, the averages for the two series are 
7*02 and 7*29 mgm./mm.*. 


In another series of experiments, balls were placed 
among the gastrulating cells in such a way that the 
applied magnetic force was opposed to their normal 
movements; the eggs were placed at various 
distances from the magnet, and it was noted whether 
any movement of the balls took place over a period 
of about eight hours. For balls of diameter about 
0*083 mm. placed in the mesoderm, movement 
occurred at distances of 9*6, 8*0, 6*83 (?), 6*66, 6*33, 
6*0, 6*83 mm., no movement at 7*83, 6*5, 5*3, 5*16, 
4*66, 4*0. For similar balls in the endoderm, move¬ 
ment occurred at 8*6, 6*83, not at 7*16, 6*0, 6*5, 5 0, 
4*66, 3*83, 3*66, 3*33 mm. If we take for both tissues 
the limit at which movement could occur at about 
6*60 mm., the maximum force exerted by the 
gastrulating tissues is equivalent to 0*34 mgm/mm. 1 
of the hemispherical surface. 

These measurements are of a preliminary nature, 
and no great accuracy is claimed for them. It is 
interesting to note that the force exerted by the 
gastrulating cells is much less than the breaking 
strain of the tissue. Before any attempt can be made 
to interpret this it will be necessary to know some¬ 
thing of the rigidity, and the viscosity at various 
rates of flow, of the tissues concerned. 

C. H. WiDDINOTON. 

Zoological Laboratory, 

Cambridge. August 30. 


Points from Foregoing Letters 


The quantitative discrepancy between the observed 
and the theoretical ratio of the life-time of the free 
meson to that of a light radioactive element can be 
removed, according to C. Moller, L. Rosenfeld and 
!8. Rozental, by combining a vector and a pseudo- 
scalar field for the meson in the calculations. 

D. Dervichian finds that when a protein is dis¬ 
solved in water to which a trace of a capillary active 
substance able to lower the surface tension is added, 
the protein can be spread on the surface of an aqueous 
solution. He also discusses the meaning of ‘spreading 
number’. 

C. H. Townes discusses the presence, in the 
spectrum of carbon containing 18 C, of bands, hitherto 
ascribed to the carbon molecule, which he believes 
are due to a persistent impurity of complex molecular 
structure. 

It has been found by J. S. MePetrie and J. A. 
Saxton that in the ultra-short radio wave-band 2-3 
metres the attenuation of received field-strength for 
positions within the shadow of hills is most pro¬ 
nounced for radiation polarized with the electric 
vector horizontal. 

A. R. TJbbelohde and Miss I. Woodward find that 
when deuterium replaces hydrogen in potassium 
dihydrogen phosphate, this substance crystallizes in a 
new structure, thus giving further evidence of the dif¬ 
ference between hydrogen and deuterium bonds in 
crystals. 

O. N. Trapeznikowa and G. A. Miljutin find two 
maxima, which shift with pressure, in the specific 
heat of methane between 12° K. and 30° K., at 
pressures up to 2000 kgm./em. 1 . The effect of sub¬ 
stituting deuterium for hydrogen in methane has a 
similar effect to increasing the pressure on ordinary 
methane. 

Specimens of blue and red oeleetine from Yate, 


Glos., have been examined by J. N. Friend and J. P. 
Allchin, who attribute the colour to colloidal gold- 

J. H. Quastel and D. M. Webley find that the 
oxidation of acetic acid by suspensions of propionic 
acid bacteria grown on a vitamin Bi-deficient medium 
is greatly accelerated by the addition of small 
quantities of the vitamin, complete oxidation of the 
acetic acid taking place. 

The statement has recently been made that the 
decomposition of hydrogen peroxide by catalase cam 
only take place in the presence of molecular oxygen. 
F. H. Johnson and K. L. van Schouwenburg describe 
an experiment in which decomposition occurred 
under completely anaerobic conditions. 

H, W. Kosterlitz discusses the role of galactose-1- 
phosphoric acid as an intermediary in the metabolism 
of galactose in liver and in yeast. This ester is 
fermented by dried galactose-adapted S~ cerevistce 
Frohberg about six times as rapidly as is galaetose. 
There is an appreciable accumulation of the ester 
in the liver during galactose assimilation. 

B. Mukerji and R. Ghose report that in recently 
induced and long-standing liver damage, a significant 
increase in free chloral concentration of blood occurs 
within an hour of the oral administration of chloral 
hydrate to dogs. Blood clearance of free chloral may, 
therefore, be employed as a test for detoxication 
function of the liver. 

C. H. Waddington describes measurements of 
morphogenetic forces made by means of steel balls 
embedded in gastruJsa of Triton alpeatris and then 
subjected to magnetic forces. The breaking strain 
of the blastocoel roof was of the order of 7*15 mgm. 
per sq. mm. of the hemispherical surface of the ball 
in contact with the tissues. Gastrulating mesoderm 
and endoderm could move the balls against a 
maximum force of 0*34 mgm./sq. mm. 
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RESEARCH ITEMS 


Ethnography of the Washo of Nevada, U.S.A. 

Robert H. Lowee, during a stay of several weeks 
at Minden, Nevada, and at Coleville, California, 
in 1926, was able to supplement the somewhat 
exiguous technical information available concerning 
the Washo. This is an isolated stock or an aberrant 
Hokan group ranged about Lake Tahoe in western¬ 
most Nevada and easternmost California ( Univ. 
California Pub. Amer . Ethnol. and Archceol., 36, 5 j 
1939). Kroeber sets their number in 1770 as possibly 
1,500, where more recent figures approximate 300. 
Their settlements were minute, their huts usually 
being from two to four. The chief had nothing to 
do with fighting enemies or adjusting quarrels within 
the tribe. His sole function was to arrange dances 
and other gatherings, where he would exhort the 
Washo to be good. Special headmen led in hunting 
jack rabbits, deer and antelope respectively. The 
antelope headman dreamed the right to office, the 
two others were purely secular leaders, the rabbit 
chief being chosen by the people. Property rights 
were maintained for clumps of pine nut trees, patches 
being marked off by lines of rocks. While brothers 
never quarrelled over pine nut privileges, trespass 
by a stranger was resented. Acorns were not a staple 
of diet, though the Washo made a dish of them. 
The pine nuts were gathered by men and women 
co-operatively. When dried, the nuts kept for about 
a year. Along the Walker River, the Washo con¬ 
structed many *fish houses*. Trout were speared and 
fish were also taken in nets or clubbed to death. 
Antelope, deer and jack rabbits were hunted com¬ 
munally. Other species of animal added to the food 
supply; porcupine, grasshoppers and locusts were 
eaten. The shamans became such through dreams, 
but not every dream was interpreted as a transfer 
of supernatural power, even though it might be of 
an uncanny character. 


vessels to prepare and carry them, combining the 
two into a single unit. The use of vessels having 
separate compartments for different kinds of offerings 
appears in the Greek kemos, several small cups or 
jars joined together. It was used in the Eleusinian 
Mysteries to carry first-fruits, and a similar vessel of 
metal is in use in the Orthodox Greek Church to-day. 

Arthritis in Wild Mammals 

Herbert Fox, of Pennsylvania, in the course 
of examination of 1,700 wild mammals has observed 
changes in the joints which correspond with 
chronic arthritis in man {Trans. Amer. Phil. Soc., 
N.S., 31, 75; 1939). This applies to truly wild 
animals as well as to menagerie specimens. The cases 
described seem to indicate that there is no apparent 
relationship between the incidence of arthritis and 
the systematic position, geographical distribution, 
habits or habitat of the mammals involved. On the 
whole the most conspicuous lesions occur among 
anthropoid apes, baboons, Felidse, Hysenidse, Ursidse, 
Cervidse and a few others; whereas a number of 
groups, such as Canidse, Rodentia and Chiroptera, 
seem to be free from the disease, at any rate so far 
as shown by the material examined. Prof. Fox 
makes an interesting suggestion, that the one 
character which separates arthritic mammals from 
non-arthritics is body size. This may be compounded 
of a large body upon slender supports (as in Bo video), 
or stoekily built body upon stouter supports (as in 
Felidae). Where the greatest stabilization of the 
spinal column is demanded for the animal’s loco¬ 
motion there the greatest degree of spondylitis 
arises, and the localization of lesions in the fore¬ 
limbs of carnivorous mammals and the hind-limbs of 
herbivores may be associated with jolt-shock and 
locomotive power. 


Sacred Twinned Vessels 

M. 33, W. Jeffreys describes and figures in 
Man of September a collection of sacred twinned 
vessels, now in the Wellcome His torical Medical 
Museum, London, which he obtained in 1930 in the 
markets of the native towns of Akwa and Aguleri, 
Nigeria—strongholds of the Umundri culture in the 
Onitsha Province. Design and decoration of one of 
the vessels suggest that the pottery is based on a 
wood technique. From the religious use to which 
they are put the vessels may be regarded as a unit 
combining the Patten and the Chalice, In them is 
placed the sacrificial food and oblation of wine when 
o&red to a sky god GhuJeu, to AJushi, and to the 
ancestral spirits Ndichie. The vessels are not common, 
and with the increasing spread of Christianity are 
paw seldom made. Similar twin vessels have been 
pt. It is possible there is a con¬ 
cise of sacked twin vessels and 

--id gracd or $raU. One sug- 

^^hseygtion o£ gradaUo — 
J ' a com- 
the 



Deep-Sea Fishes of Bermuda 

The importance of an account of the Bermudan 
deep-sea fishes of the family Melanostomiatidae, by 
Walter Beebe and Jocelyn Crane, can be gauged 
from the size of the collection described. Intensive 
collecting in a limited area eight mil es in diameter 
and a mile deep yielded 250 specimens belonging to 
10 genera and 32 species, or 62 per cent of all known 
genera and at least a third of the species taken in 
all seas ( Zoologia , 24, 65 ; 1939). The collecting was 
noteworthy also because extensive use was made 
of the bathysphere for recording movements and 
behaviour, and ten individuals, representing five 
species, were examined alive and their luminescence and 
behaviour noted, while more than 100 freshly caught 
specimens were used for the recording of colour notes 
and sketches. Hitherto only eight specimens in the 
entire family had been studied when freshly caught 
or recently preserved. As with most families of 
Bermudan deep-sea fish, the depths at which these 
were taken were greater than the average in other 
regions, practically none except very young indi¬ 
viduals having been taken above 500 fkthoms, 
although they were seen above that level from the 
/bathysphere. The description of the collection runs 
to W4 pages and, contains many striking figures of 
deep*se% foams anql their remarkable barbels. 
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Hymenopterous Parasites of Hover Flies 

The hover flies or Syrphidse constitute one of the 
largest families of the Diptera. In their larval stages 
many of them are highly beneficial to naan since 
they prey upon aphides and thereby destroy very 
large numbers of the latter. They are, perhaps, the 
most important of all the natural enemies of these 
pests. The usefulness of syrphid larvse is apparently 
counteracted to a considerable extent by species of 
hymenopterous parasites. Our knowledge of the 
structure and biology of such parasites is extremely 
meagre and their earlier stages have scarcely been 
observed at all. An attempt towards filling this 
hiatus in entomological knowledge is made by 
M. Kamal who, under the title of “Biological Studies 
on some Hymenopterous Parasites of Aphidophagous 
Syrphida 2 ”, contributes an article as Bulletin 207 
(Entom. Section) Technical and Scientific Service, 
Egyptian Mi n istry of Agriculture. The investiga¬ 
tions embodied in this paper were carried out at 
Riverside (Calif.) under Prof. H. S. Smith, and they 
serve as a beginning towards a better understanding 
of the subject. A distinct drawback is the absence 
of any date indicating when the Bulletin was 
published. 

Pelargoniums 

The Pelargonium, which goes too often under the 
erroneous horticultural pseudonym of Geranium, is a 
potent and ubiquitous contributor to garden beauty. 
It is usual to think in terms of one or two species 
only of this genus, but Sir Arthur W. Hill (J. Boy. 
Hort. Soc., 64, Pt. 8, August 1939) has recently 
described a larger number of the 250 species which 
it actually contains. South Africa is the home of 
the genus, and more than 200 species grow there. 
The Dutch were the first to bring over Pelargoniums 
of horticultural value, and P. triste was apparently 
the first kind to appear in Great Britain, in the year 
1632. By 1703, a considerable number of species 
was in cultivation, and the favourite P. zonule was 
produced by cross-breeding in 1710. Sir Arthur’s 
paper is designed to portray the horticultural pos¬ 
sibilities of the genus ; he deals with variety in leaf 
and flower form, outlines the tuberous species, and 
mentions such kinds as P. tetragonum with fleshy 
stem and cactus-like flower, and P. crithmifoUnm 
with fleshy leaves. 

Crustal Structure of California 

Using data obtained by reading seismograms for 
sixteen near earthquakes and one blast, P. Byerly 
has determined the structure of the crust of the 
earth in California and the speeds of the primary 
and secondary waves in the several layers of the 
crust (. Butt . S&ismol . Soc. Amer 29, Ho. 3, July 1939, 
pp. 427-462). The records used were chiefly from 
Wood-Anderson and Benioff seismographs with a 
drum-rate of 60 mm. per min. and they were read 
to the nearest 10 - * 1 second of time. The estimate of 
the dim ensions of the crust chiefly rests on the 
accurate determination of the depth of focus of the 
Berkeley earthquake of March 8, 1937. These 
dimensions turn out to be 9 km. of granite overlying 
a layer 23 irm. thick of intermediate material, which 
itself overlies the mantle. Data obtained for shocks 
with epicentres to the south of Berkeley were found 
not to fit this structure, but successfully did so when 
it was assumed that the granitic layer thickened 


towards the south. In all the earthquakes considered 
there was a lag of P n as it passed under the Sierra 
Nevada, a fact which had been noticed previously. 

A reconsideration of the P w data of the Nevada 
earthquake of December 20, 1932, together with all 
the other data, suggests that the root of the mountain 
mass projects into the mantle beneath the surface 
layers by an amount between 6 km. and 41 km. The 
velocities of the P and S waves in the various layers 
were found to be (a) in the surface layer P = 5*61 
± 0*05km./sec., £ == 3*26± 0*09 km.teec. and there 
is a suggestion that these may start from different 
foci; ( b) in the intermediate layer P = 6*72 ± 0*02 
km./sec. and S = 7*24 ± 0*04 km./sec., though only 
the former was used for the determination of the 
structure : (c) in the mantle P*== 8*02 ± 0*05 km./sec. 

Age of Meteorites 

F. A. Paneth has issued an important paper with 
this title which describes the methods for determining 
the age of meteorites and the results obtained (Occa¬ 
sional Notes Roy . Astro. Soc,, No. 5 ; 1939). The most 
satisfactory formula is derived from the following 
simple principles : let U and Th be the grams of 
uranium and thorium present in a sample of a 
meteorite, and let He be the number of cubic centi¬ 
metres of helium which have originated from these 
two radio-elements; then the age in years is 

1*14 U -J- 0*29 Th * 

At one time it was believed that the age-values 
determined by this method were on the low side, 
owing to the escape of helium. As Paneth points 
out, however, temperatures up to 1000° cannot drive 
out more than about 5 per cent of the helium contained 
in an iron meteorite, and as only the outermost 
portion is heated during the flight through the 
atmosphere, the method is satisfactory for iron 
meteorites. This remark does not apply to stone 
meteorites; the stone meteorite Pultusk lost prac¬ 
tically all its helium content after 3 hours at a tem¬ 
perature of 800°. Table ii shows the maximum age 
in millions of years of thirty meteorites. This varies 
from 2,800 in the cases of Thunda and Mount Ayliff 
to only 100 with Bethany, Goamus, and Toluca. On 
the basis of the assumption as to the solubility of 
thorium in iron, Paneth and his colleagues were of opin¬ 
ion that the real values might be 10-20 per cent lower ; 
but this is an under-estimate. They developed a 
method for the determination of the thorium content of 
iron meteorites, preliminary figures for three of which 
are given, and, though improvements can still be 
made, they are confident that its quantity in 
meteoritio iron can be greater than was suspected. 
The above equation shows that this will diminish 
the age, and in the case of Bethany, Goamus, the 
figures are 30 million years instead, of 100 million 
years. The result of the research shows that no 
meteorites exist with ages greater than that of the 
earth—a fact which supports the view that the 
meteorites originated within the solar system. 
Nevertheless, the low age found seems to give weight 
to the short time-scale of the universe, that is, that 
the whole universe is of no greater age than the 
earth. It seems fairly certain that iron meteorites 
assumed the solid state at different times, and 
further research will probably reveal important 
relations. 
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THE SIXTH PACIFIC SCIENCE CONGRESS 


T HE immense area of the Pacific Basin comprises 
what is perhaps the most fascinating region of 
the globe. It is bounded on the east, on the north and, 
as far south as the equator, on the west by volcanic 
regions indicative of great geological instability. It 
includes open stretches of sea hundreds of thousands 
of square miles in extent and contains more than 
twenty thousand islands, some of them rocky, others 
volcanic and others again of coral origin. These 
islands have a distinctive and in many respects a 
unique fauna and flora. They are populated by 
most interesting native races, Polynesians, Melane¬ 
sians and Micronesians, who, coming originally from 
south-east Asia, settled these widely scattered islands 
by the most remarkable of all human migrations. 
There they evolved a civilization which evoked the 
amazement of those early European navigators who, 
however unwittingly in many cases, sowed the first 
seeds of its subsequent rapid decay. 

Despite the great pioneer voyages of Spanish, 
Dutch, British, French and Russian navigators and 
of New England whalers in the seventeenth and 
eighteenth centuries and of scientific explorations such 
as those of the Challenger and of the United States 
exploring expedition under Wilkes in the nineteenth 
century, the area covered by scientific and commercial 
surveys up to the beginning of the present century 
has been aptly described as no more than “a plough 
furrow in a twenty acre field”. To quote from the 
introductory speech to the Sixth Pacific Congress of 
Prof. Herbert E. Gregory, former director of the 
Bernice P. Bishop Museum, Honolulu, and the 
greatest individual force behind modem scientific 
study of the Pacific : “The material and records 
amassed by such long time undertakings as the 
Wilkes and the Challenger expeditions and during 
the first two decades of the present century by local 
surveys under the auspices of scientific institutions 
in England, Scandinavia, Australia, Netherlands 
Indies, Japan, Canada and the United States is large 
in bulk and variety. But its study reveals far more 
questions than answers. It shows that the Pacific is 
foirly bristling with problems in geography, geology, 
botany, zoology and anthropology and that the 
observations recorded here and there in a region that 
comprises more than a third of the earth’s surface 
are inadequate for comparative studies of the earth’s 
features and of the origin, migrations and 
owironment of living forms on the land and in the 
8ea; and that until further knowledge has been 
gained many of the stories that science has to tell 
must be incomplete”. 

# Co-ordinated scientific study of the Pacific was 
diaeoreed at the meeting of the British Association 
m Australia in 1914 and afterwards in the United 
States, But it was not until 1920 that, largely owing 
to the initiative of Prof. Gregory, the first Pacific 
bcienoe Congress met at Honolulu. This took the 
form of an informal gathering of some sixty carefully 
selected delegates from the United States, Canada, 
Hawaii, the Philippines, the Netherlands Indies, 
Japan, China, Australis, Nbw Zealand and Samoa. 
It was realized that a central organization and 
planned expeditions were impracstleable bwing to lank 
of funds, but that a purely vobmb&er cxcgwctfzkbiau 


could play a great part in the furtherance of 
research in the Pacific if each unit, while perfecting 
its own programme, subscribed to a common pro¬ 
gramme and kept in close touch with associated 
organizations in other countries bordering the Pacific. 
While official delegates have been sent by interested 
Governments to subsequent congresses, these have 
always consisted essentially of individuals interested 
in various aspects of research in the Pacific area. 
This emphasis on the individual rather than on the 
State and on subjects of general scientific interest, to 
the exclusion of anything likely to have a political 
bearing has been the key to the subsequent out¬ 
standing success of the Pacific Science Association. 

The second Pacific Science Congress was held in 
Australia in 1923, the third in Japan in 1926, the 
fourth at Java in 1929 and the fifth in British 
Columbia in 1933. It was there agreed that the sixth 
congress should not meet in North America, and the 
possibility of a congress at Fiji was discussed. This 
later proved impracticable, while international diffi¬ 
culties steadily increased so that the maximum period 
of five years between successive congresses was passed 
without another meeting being arranged. But 
representations made at Washington to the National 
Research Council of the United States most for¬ 
tunately prevented what, as later events have 
shown, would almost certainly have been a complete 
break in the continuity of these congresses. 

Under the auspices of the National Research 
Council a sixth Pacific Science Congress was organized 
and held in and around San Francisco during July 
24-August 12, 1939. The meetings were held at 
Berkeley, Stanford and San Francisco, the University 
of California and Stanford University acting as joint 
hosts, and the Golden Grate International Exposition 
co-operating with them through its Department of 
the Pacific Area. Prof. Ross G. Harrison was presi¬ 
dent, and Prof. Roy E. Clausen, secretary-general, 
of the Congress. 

The courageous optimism of these responsible for 
the organization of the Congress was abundantly 
justified by the presence of some five hundred 
delegates, including representatives from Australia, 
Canada, China, Columbia, France, Great Brit ain , 
Hawaii, Hong Kong, Japan, the Netherlands and 
the Netherlands Indies, New Zealand* the Philippines, 
Siam, Sweden, the U.S.S.R., and the United States. 
The discussions covered a wide field, as may be 
indicated by the nature of the sections and sub¬ 
sections into which the Congress was divided. 

Section 1, Geophysics and Geology, dealt with the 
structure and dynamics of the Pacific basin ; section 
2, Oceanography and Marine Biology, including 
Fisheries, with the properties, dynamics and life of 
the Pacific. Pacific climates formed the subject- 
matter of section 3, which discussed past climates 
and also present climates under the two headings of 
meteorology and climatology. Section 4, Anthro¬ 
pology, dealt with man and culture in the Pacific 
region and with the objectives and results of the 
study of these cultures. Section 6 was concerned 
with the terrestrial faunas of the Pacific islands and 
h^^rmg countries, and was especially concerned 
wtoi systematic and. economic entomology, including 
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biological control of insect pests, and with medical 
entomology* General botany and plant diseases of 
the Pacific region constituted the two subsections of 
section 6. Section 7 consisted of public health and 
nutrition, and was divided into subsections dealing 
with the geography and epidemiology of the com¬ 
municable diseases of the Pacific region, with health 
hazards arising from transport, occupation and 
agricultural practices, with nutritional problems and 
finally with education in matters of health. Section 8 
dealt with the characteristics, utilization and con¬ 
servation of the soils in the countries of the 
Pacific. 

All who are in any way interested in the manifold 
scientific problems of the Pacific owe a debt of 


gratitude to the National Research Council of the 
United States and to all who pressed, against con¬ 
siderable and not unnatural opposition, for the 
holding of this Congress. There must be many of 
the foreign delegates who now feel, with the writer, 
that this meeting, attended by so many races and 
nationalities united in the prosecution of disin¬ 
terested scientific research, will be during the dark¬ 
ness which looms ahead both a memory of a happier 
past and a foretaste of a more enlightened future. 
The Congress broke up in the expectation of a 
seventh Congress to be held in the Philippines in 
1943. That the future course of world history makes 
this possible may well be the wish of every civilized 
human being. 


LOWER PERMIAN INSECTS OF KANSAS 


F M. CARPENTER has recently discussed 
• numerous specimens of fossil insects obtained 
in 1936 from the Elmo limestone (Kansas), of Lower 
Permian age ( Proc . Amer . Acad. Arts and Sci 73, 
29-70; 1939). More than 8,000 specimens from 

this formation are now in the collections of the 
Harvard Museum of Comparative Zoology. 

The results of the 1936 collection exceed all others in 
the number of complete, or nearly complete, specimens 
that were disclosed. Some of the most interesting 
fossils obtained are members of the group which 
Tillyard 'named the Protohymenoptera, and now 
regarded as belonging to the Megasecoptera. Thus, 
in Permohymen , the male genitalia are well preserved 
and are seen to be composed of paired penes 
with two-segmented claspers which are evidently 
homologous with the styH of may-flies. Regarding 
Asthenohymen dunbart, 32 specimens were found, 
and, of these, four present enough of the body 
structure to allow, for the first time, a complete 
reconstruction of the insect to be made and the 
differences between the fore an d hind wings to be 
ascertained. In one example the ovipositor is well 
preserved. 

The Protodonata that were collected on the 1936 
expedition proved to be unusually interesting. In the 
first place the discovery of Meganeuropsis permicma 
gen. et. sp. nov. from the Permian of Elmo constitutes 
the first example of a Meganeurine occurring in the 


New World and also in rocks of Permian date. 
Dr. Carpenter discusses the affinities of the family 
Meganeuridse, and does not accept MaTtynov’s con¬ 
tention that they should be placed in the order 
Odonata as true dragonflies; he concludes that 
there is no justification for their separation from 
the Protodonata until it is proved that the Meg- 
aneuridae had a phylogenetic origin different from 
that of the other families of that order. 

The author then passes on to deal with the 
Homoptera. Altogether twenty-six specimens belong¬ 
ing to this group were collected. While none of the 
species is new, the material adds to knowledge of 
the body structure and the hind wings of the 
Homoptera. In Permoscytina kamaaensis Till, the 
single specimen obtained during 1935 shows a long 
process extending straight back from the end of the 
abdomen : being 9 mm. long, it exceeds the length 
of the combined thorax and abdomen. Dr. Carpenter 
concludes that it is not an ovipositor but rather of 
the nature of a respiratory tube such as is found 
in water bugs of the recent family Nepidse. This 
contention presupposes that the insect was aquatic, 
but there appears to be no indication of any modifica¬ 
tion of the rest of the body from an aquatic environ¬ 
ment, a feature shown in the recent family Nopidse. 

The remainder of the paper deals with the Psocop- 
tera, Protelytroptera and Protoperlaria, 

A. D. I. 


INVENTIONS AND PATENTS IN GREAT BRITAIN * 


T urn fifty-sixth report of the Comptroller-General 
of Patents, Designs and Trade Marks for 1938, 
records a further increase in the number of patents, 
applications having increased from 36,266 in 1937 to 
37,973 in 1938, with increases in the number of 
provisional and complete specifications from 21,745 
and 22,216, respectively, to 26,696 and 23,098. In 
regard to the trend of inventions, the synthetic 

♦ Patents, D esig n s and Trade Haris. Fifty-sixth Report o t the 
Comptroller-General of Patents, Designs and Trade Marfas, with 
Appendices, for the Year 1938. Pp. 26. (London: H.M, Stationery 
Office, 1939.) 6tf. net. 


production of artificial wool and rubber, the latter by 
the polymerization of diolefines and halogenated 
diolefines, continues to be prominent. New develop¬ 
ments in the very active field of synthetic resins are 
the use of polyamide resins for making artificial yarn 
and the use of resins in water purification by ionic 
exchange. Antioxidants or stabilizers for rubber, oils, 
fats, soaps, aldehydes and light-sensitive substances 
are much in evidence. Applications relating to azo 
and vat dyes decreased in number, but the develop¬ 
ment of long-chain polymethine dyes for use as 
photographic sensitizers is actively sustained. 
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The manufacture of glass fibres of extreme fineness 
and the use of short-path high-vacuum distillation 
for the concentration of vitamins have received 
attention, a & well as directional wireless systems in 
relation to the navigation and blind landing of 
aircraft* Notable developments with electron micro¬ 
scopes relates to the magnetic lens systems, the 
arrangements for inserting the object under examina¬ 
tion and the use of a fine scanning beam in place of 
a fixed electron beam. Methods of giving air-raid 
signals over electric power networks are being 
explored, and another interesting development is 
concerned with the speedy testing of watches, for 
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accurate time-keeping, by electric means. A notable 
feature has been the production of vehicle bodies and 
aircraft fuselages and girders from synthetic resins. 
Mechanical remote-control systems are being devised 
to free the floors of motor-vehicles from obstruction by 
control levers, while another field of activity has been 
in gyroscopic instruments for indicating the course and 
altitude of flight of aircraft and in the automatio super¬ 
vision, by means of magnetic compasses, of course- 
indicating gyroscopes so as to eliminate wandering. 

Applications for designs and registered designs both 
decreased in number compared with 1937, but 
registered trade marks increased. 


GEOGRAPHICAL DISTRIBUTION OF THE 

COWRIES 


r the study of the geographical distribution of the 
littoral marine fauna, the Mollusca claim special 
attention, since the activities of collectors have pro¬ 
vided far more abundant data regarding them than 
are available for any other group of marine animals. 
More especially is this the case with such groups as 
the large and handsome tropical cowries and cones 
which have been favourites of the dilettanti for two 
centuries at least. It is true that a great deal of the 
older work on them is without any scientific value ; 
endless lists of 'varietal’ names have been given to 
individual abnormalities, environmental modifica¬ 
tions* and stages of growth, while localities have been 
vaguely or incorrectly recorded. Nevertheless, it has 
long been obvious that a great amount of valuable 
material was awaiting scrutiny by modem methods. 
This has now been done for the cowries by Dr. F. A. 
Schilder and Dr. M. Schilder in a “Prodrome of a 
Monograph on living CypraBidm” (Proc. Mcdacol. Soc., 
23, Pts. 3 and 4; 1938-39), in which a revision of the 
whole f amily is given, together with a detailed analysis 
of the distribution of the species and subspecies 
composing it. The material studied by the authors 
comprised more than 60,000 shells, in some eighty 
public and private collections in Europe. They 
recognize 166 species, nearly all of which are further 
subdivided, each into two or more geographical races 
or sub-racee. The races and sub-races are treated 


together for nomenclatorial purposes as sub-species, 
and they “can be recognized at least by the sum of 
several variable characters of the adult shells and by 
the fact that each race has usually its own centre of 
distribution where it is relatively more frequent than 
at the periphery”. The species and races are further 
grouped into units of higher order designated ‘super- 
species’, which are equivalent to the Passmlcreise of 
Rensch, and are defined as “the sum of the allied 
species and sub-species inhabiting a mostly con¬ 
tinuous region and geographically separate from each 
other”. 

The authors 5 conception of a super-species is not 
very easy to grasp, and it must be said that their 
exposition is not everywhere a model of clarity. For 
example, the statement that “in some genera several 
evidently allied species inhabit the same region ; they 
must each be treated as different superspecies’ 5 
would seem difficult to reconcile with the definition 
just quoted. It can be so reconciled, but only to 
leave one in doubt whether the idea of super-species 
is worth very much after all. 

Nevertheless, the monograph deserves careful study 
as perhaps the first attempt to apply on a large scale 
to marine a nimals those methods of geographical 
delimitation of races which have hitherto been applied 
almost exclusively to terrestrial and freshwater 
organisms. TVL T. C. 


THE BREEDING OF OYSTERS* 


E XPERIMENTS on the breeding of oysters ii 
large concrete tanks have been in progress ai 
Ckmway, North Wales, since 1919. The ultimata 
aim of the work has been to provide a simple anc 
efficient means of procuring the settlement of large 
crops of oysters in tanks, in the belief that such £ 
method would prove of value to the oyster growers 
in replenishing their stocks. Mr. Cole has already 
explained his methods in two previous papers; 
“Experiments in the Breeding of Oysters (Ostrec 

and Tfcbaries. (London: 



eduZis) in Tanks, with Special Reference to the Food 
of the Larva and the Spat 55 (Fishery Investigations, 
Series II, 15, No. 4, 1936) and “A System of Oyster 
Culture” (J. du Qomail, 13, No. 2, 1938). * It is now 
believed that this aim has been realized and that 
spatfaUs of commercial magnitude may be obtained 
regularly in the Conway tanks. 

This work is of great interest and importance and 
based upon years of labour, early experiments having 
been made at Conway by Dr. R. W. Dodgaon and 
Mr. H- P. Sherwood. 

The main plan is to enrich one large tank grad¬ 
ually by the addition of finely ground crab meat, 
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whilst the other is left untreated. Smaller tanks are 
also used for breeding. The purpose of the organic 
enrichment is to bring about the multiplication of 
minute flagellates which we now know to be the 
food of the free-swimming larval oyster. Oysters 
placed in the tanks liberate their shelled larvae 
which in both treated and untreated tanks settle as 
spat, but in the enriched tank the number settling 
is found to be much greater. Very heavy spatfalls 
were obtained in the tanks on limed tiles in both 
1937 and 1938, and the commercial possibilities of 
this method of obtaining the settlement are clearly 
demonstrated. In both these years there was a 
nannoplankton consisting almost entirely of very 
small flagellates, and the ability of the oyster larvae 
to feed on such flagellates has been confirmed by 
laboratory feeding experiments, which have also 
shown that they can not utilize non-motile green and 
blue-green algae during the free-swimming period. 
The higher concentration of flagellates in the treated 
tanks is favourable to rapid growth and settlement 
of the larvae. 

The length of the larval free-swimming period 
under tank conditions varies between seven and 
fourteen days, ten days being the average. Between 
a temperature of 16° and 22° C. the length of the 
free-swimming period does not vary more than a 
day or two and, after liberation, food supply rather 
than temperature appears to be the critical factor. 
Temperature, however, affects the spawning, but the 
relation under tank conditions is complex. Spawning 
does not usually occur below 17° C. A sudden rise 
of 2°-3° C. around a temperature of 16°-17° C. is 
likely to produce spawning among ripe females. 
Sustained high temperatures (19°—20°) may have 
the same result. 

It is interesting that some of the experimental 
larvae reached an enormous size (0*35 mm.) before 
attachment, the usual size being 0*18—0*20 mm. on 
liberation and 0*28—0*31 mm. on settling. 

The bulk of the limed tiles on which the spat has 
settled is removed to shallow tanks filled with water 
from the estuary. In this way they get the much 
larger amount of food necessary in the fixed stage. 
Later the tiles are planted out in the Menai Straits, 
where the oysters grow rapidly. Most of the spat 
planted in August 1938 was only three weeks old, 
but it is believed that such early planting does not 
lead to maximum survival. It seems that it is best 
to delay the planting out until the individual spat 
are about 6 mm . across. Unless the settling season 
is unusually late it is found that spat planted out in 
the aut umn should be large enough to detach from 
the tiles by the following May or June. A size of 
2 cm. should be reached in ten months. After 
detachment the spat is placed fairly thickly in shallow 
wire-covered trays, raised on the bottom. Growth 
is rapid. These oysters should be ready for planting 
on firm bottom without protection when twenty 
months old, the average size of a good sample of 
brood from the Conway tanks at this age being about 
5 cm. Samples of such broods have been sold to the 
oyster growers and have done well after transplanting. 

It is encouraging to realize that the tank breeding 
process may be put forward as a possible means of 
replenishing the stocks of home-grown oysters on 
British beds, and that Mr. Cole is justified in bis 
statement ‘that “the results of these three years 
(1936, 1937 and 1938) taken together, fully warrant 
the conclusions that a commercial crop of oyster spat 
can be obtained annually, with reasonable certainty 15 . 


SCIENCE NEWS A CENTURY AGO 

The Steamship President 

The Annual Register for 1839 records that on 
October 7, “Several thousand persons went to Lime- 
house to view the immense steamship the President , 
built by Messrs. Curling and Young for the British 
and American Steam Navigation Co., and intended 
to run between New York and London. The President 
is of greater power and tonnage than the British 
Queen (the former being of 600 horse power and 
2,336 tons, the latter 500 horse power and 2,016 tons), 
and was built in the same dock, and not upon a slip ; 
so that she had to be floated out of dock, and not 
launched. At high tide, however, which happened 
to be a low tide, there was not enough water to float 
her, and she remained fast aground aft. Mrs. Laird, 
wife of the African explorer and projector of Atlantic 
navigation by great steamships, performed the 
ceremony of christening, amidst the cheers of the 
multitudes on the banks and on the river. . . . On 
Monday the 9th, the water being sufficient, the 
President was floated into the river and towed to 
Blaekwall.” 

The President was the largest of the pioneer 
Atlantic steamships, but her career was a very 
short one. She left New York on March 11, 1841, 
on her third homeward voyage, and foundered next 
day in a gale, all aboard being lost. 

Royal Cornwall Polytechnic Society 

The seventh annual meeting of this Society was 
held on October 8, 1839, in the Polytechnic Hall, 
Falmouth, Sir C. Lemon, M.P., being in the chair. 
Several premiums were awarded for mechanical and 
scientific inventions and improvements. Among 
the notices in the report was a reference to Prof. 
Moseley’s suggestion for calculating the “Efficiency 
of Steam Engines”, a matter of great interest to all 
Cornish engineers. His proposal was to use a small 
cylinder, of about six inches diameter, connected with 
the large cylinder of the engine, the piston in the 
small cylinder being acted upon by a spring. Prof. 
Henry Moseley (1801-72), FJl.S., whose writings on 
mechanics, etc., were well known, was professor of 
natural philosophy in King’s College, London, and 
afterwards one of the first of Her Majesty’s inspectors 
of schools, and canon of Bristol. He was the father 
of H. W. Moseley (1844-91), Linacre professor at 
Oxford and grandfather of the physicist H. G. J. 
Moseley (1887-1915), who was killed in Gallipoli 
during the Great War. 

Electro-magnetism as a Motive Power 

Dr. Jacobi, said the Athenceum of October 12, 
1839, in a letter to Faraday thus alludes to this 
subject: 

“In the application of electro-magnetism to the 
movement of machines, the most important obstacle 
always has been the embarrassment and diffi¬ 
cult manipulation of the battery. This obstacle 
exists no longer. During the past autumn, and at a 
season already too advanced, I made, as you may 
perhaps have learned by the gazetter; the first 
experiments in navigation on the Neva, with a ten- 
oared shallop furnished with paddle-wheels, which 
were put into motion by an electromagnetic machine. 
Although we journeyed during the entire day, and 
usually with 10 or 12 persons on board, I was not 
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well satisfied with this first trial, for there were so 
many faults of construction and want of insulation 
in the machines and battery, which could not be 
repaired on the spot, that I was terribly annoyed. 
AH these repairs and important changes being 
accomplished, the experiments will shortly be com¬ 
menced. The experience of the past year, combined 
with the improvements of the battery, give as the 
result, that to obtain the force of one horse (steam- 
engine estimation) it will require a battery of 20 
square feet of platina distributed in a convenient 
manner, but 1 hope that from 8 to 10 square feet will 
produce the effect. If heaven preserves my health, 
which is a little affected by continual labours, I hope 
that within a year of this time I shall have equipped 
an electro-magnetic vessel of from 40 to 50 horse¬ 
power,” 

The author of these experiments, the first made on 
electric propulsion, was Moritz Herman von Jacobi 
(1801-1875), who for many years was a professor at 
St. Petersburg. 

Medical School at Athens 

The issue of the London Medical Gazette of October 
12, 1839, contains the following information : “An 
attempt is making at Athens, the present capital of 
the modem Greek Empire, to organize a medical 
school, by several well-educated and respectable 
Bavarian physicians and surgeons, who are attached 
to the Court, and whom King Otho has induced to 
settle in his country.... They had from nine to twelve 
pupils, natives of the country, who were lectured to by 
a German in the modem Greek language; the pro¬ 
fessors, tom a residence of several years in the 
country, being able to impart instruction to their 
pupils in their native tongue. Although it is the merest 
beginning of a medical school, it is nevertheless 
praiseworthy and honourable in its present founders, 
and may be the germ of an institution which shall 
move onward hand in hand with the regeneration of 
poor fallen Greece. . . . Athens possesses at this 
moment a most excellent military hospital, arranged 
upon the modem European plan, capable of con¬ 
taining very comfortably several hundred patients. 
Also a highly respectable and well-arranged cabinet 
of Natural History.” 

Subterranean Forest 

The Gentleman's Magazine for October 1839 con¬ 
tains the following information: “The capacious 
bonding pond, which is now being excavated at 
South Stockton, has led to the discovery of an 
extensive subterranean forest. The timber is chiefly 
oak. A yew tree, of considerable size, has been found, 
the wood of which is sound and good and fit for the 
turner’s lathe. Many of the oaks are of large dimen¬ 
sions, and it is expected that some of them will be 
suitable for the purpose of building. Whilst examining 
this forest. Dr. Young of Whitby, with some friends 
discovered one of the oaks to have been cut in two, 
which had evidently been done previous to its being 
covered by the earth. He supposes the forest must 
have been cut down by the Roman soldiers, as they 
were in the habit of laying timber on the low swampy 
grounds for the purpose of making roads. Be this 
as it may, it is certain the hand of man has been 
exercised on the timber, and it may form a fertile 
subject for the lover of ancient history and the 
geologist to speculate on”. 
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APPOINTMENTS VACANT 

Applications are incited for the following appointments on or 
before the dates mentioned : 

Assistant I (reference B.401) and Assistant II (reference B.402) 
at Air Ministry Headquarters—The Under Secretary of State, Air 
Ministry, Department ZA (B/127), Harrogate, Yorks (October 13). 

CoMMissioifED Ordnance Mechanical Engineers in the Indian 
Army Ordnance Corps—The Secretary, Military Department, India 
Office, S.W.l (quoting OJMLE. Hecrultment) (October 17). 

Assistant Engineer for the Drainage and Irrigation Department, 
Malaya—The Crown Agents for the Colonies, 4 MUlbank, S.W.l 
quoting M/5765). 

Meteorological Assistants (Male) In the Meteorological Office— 
The Under-SecTetary of State, S.2.B.(Met.), Department Q.J., Air 
Ministry, Adastral House, Eingsway, W.C.2. 
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Contemporaneity, Structural Distinction, and Respective Natural 
Allies. ByLt.-Col.L.M.Davies. Pp.773-790 +2plates. (Edinburgh: 
Robert Grant and Son, Ltd.; London: Williams and Norgate, 
Ltd.) 3*. [189 


Other Countries 

Proceedings of the United States National Museum. Vol. 86, No. 
3065: Neotropical Flies of the Family Stratiomyldee in the United 
States National Museum. By Maurice T. James. Pp. 595-608. Vol. 
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tion, Upper Cretaceous of Montana. By Charles W. Gilmore. Pp. 18. 
Vol. 87, No. 3067: Two New Parasitic Isopods from the Eastern 
Coast of North America. By A. S. Pearse and Henry A. Walker. 
Pp. 19-24. (Washington, D.O.: Government Printing Office.) (189 
SmithBonlan Miscellaneous Collections. Vol. 98, No. 20 : The 
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Institution.) jqgg 
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ton, D.C.: Government Printing Office.) 16 cents. [189 

^Transactions of the San Diego Society of Natural History. Vol. 9, 
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A DIRECTORATE OF SCIENTIFIC INFORMATION 


T HERE are those who affect to believe that 
scientific people are somehow responsible 
for the war: whereas, in fact, because of the 
international character of their interests and 
friendships, they are singularly innocent. Each 
generation tends to imagine that its own ex¬ 
perience, like its fashions of thought, expression 
or personal adornment, is unique. This war, 
therefore, must have some special cause—why not 
blame it on science ? The fact is that history 
books are already full (too full) of conquerors out 
for glory and loot, guilty of persecution and 
treachery, moving masses of ordinary decent men 
to follow them in hysterias worked up by appealing 
to fear, hatred and greed. 

It is true, nevertheless, that the special character 
of this war, as to some extent of the last, depends 
very largely on science : not in its ferocity or its 
attacks on civilians, as the story of the Thirty 
Years War—and of many others—will show : but 
in its speed, its weapons of offence and defence, 
its transport, its communications. It is a scientific 
war, and one chief factor in winning it will be to 
employ the methods of science quickly and to the 
best advantage; not only in offence and defence, 
in interception and attack, but also in maintaining 
the ordered life and well-being of the community 
on the home front. 

In the Service ministries and in civil defence 
the directors of scientific research have large 
resources and organizations at their disposal The 
Department of Scientific and Industrial Research, 
the Medical Research Council and the Agricultural 
Research Council advise these and other mini stries, 
and many of the latter have scientific advisers and 
establishments of their own. The Ministry of 
Information alone appears to have no special 


organization from which scientific advice, scientific 
criticism and scientific fact can he obtained. It is 
now in course of reconstruction, and we may hope 
that the omission may be repaired. Eor the war 
is a scientific war, and the scienoe of it is not all 
so secret or so unintelligible that it cannot usefully 
be made public. If, as Mr. Wilfred Trotter main¬ 
tained in a striking letter in The Times of 
September 25 , our chief advantage over the Nazis 
lies in the free use of our minds, there should be 
a special place for science, and its services to the 
national cause, within the structure of the 
Ministry of Information. 

This view may seem strange, even amusing, to 
senior administrators of the old type, trained 
perhaps thirty years ago in a school of ancient 
philosophy. It will not seem so strange to their 
younger colleagues, and not at all strange to the 
large number of skilled working people who are 
perhaps the most important class in our com¬ 
munity. To many of the latter, science is a t hing 
of high repute, and information and advice given 
in technical and scientific form (provided that is 
not too dull) carries special conviction. The 
nation has particular need of their help, their 
technical skill and resource; it will receive them the 
more freely if, within the limits of necessary 
secrecy, they can be told how and why. 

During the war, the lives of many of us will be 
greatly, if temporarily, changed Scientific know¬ 
ledge will be needed to ensure that home supplies 
of food are increased in the right and most 
economical way; that the food is efficiently used 
and a high standard of nutrition maintained; 
that major epidemics are avoided; that medical 
treatment is forestalled, or economized, by pre¬ 
ventive measures and an insistence on public 
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health. In all such matters great improvement is 
possible : we lag, for example, far behind Holland, 
Norway, Australia and New Zealand in avoiding 
infantile mortality. Persistent education, there* 
fore, is required giving scientific reasons in popular 
form, if standards of life are to be maintained, or 
—as they ought to be—improved. We say 
improved. To reduce, for example, the infantile 
mortality (under one year) to that of Holland 
would, in a three years war, save more than fifty 
thousand children whom we shall badly need in 
the future ; apart from the saving of health and 
lives in the later years of the rest Persistent 
propaganda by the Ministry of Information could 
help to move public authorities, and the people 
themselves, to take what steps are possible in all 
such respects: and that propaganda, to be con* 
vincing in quality and effective in results, should 
be based on scientific knowledge. 

In other material respects the life of the com¬ 
munity must be altered. 'Black-outs’ and air-raid 
precautions, fuel rationing, limitation of transport 
and communications, the transfer of manufacturing 
capacity to munitions, the necessity of using home 
supplies, where possible, of raw materials; all 
these, and many others, involve scientific know¬ 
ledge, investigation and adjustment. Often it will 
be useful and encouraging to our own people, 
valuable to our prestige abroad, and no help to 
the enemy, and will assist in removing misunder¬ 
standing and lack of confidence, if scientific reasons 
can be given frankly (when they exist) for action 
Which the Government has to take. In a com¬ 
munity of free people, good will and understanding 
are incalculable assets, and can he obtained by 
confident, frank and accurate statement of the 
facte} which can often be expressed in scientific 
cr Statistical terms. A Director of Scientific 
Information, with a small scientific staff, some of 
whom should be experienced in journalism, having 
good outside contacts among scientific people, 
would serve a sim il a r purpose in this respect to 
ilie directors of scientific research in the Service 
ministries. 

Jjbl the fighting services themselves the methods 
of defence and offence are largely scientific. Some 
of these methods are highly secret: others are 
well known to the enemy. There could be no 
ccmoeivabte harm, and there might be great good, 
in informing the public freely of the latter. To 
take a trivial example, ingenious persons could be 
saved the troahk of working out devices w hi ch 
are either known already or impracticable, and 


inventions committees could be saved the trouble 
of examining and replying to them. Moreover, 
and this is not trivial, information not obviously 
secret which could be used by an intelligent 
scientific enemy, might be saved from publication 
by the scrutiny of an alert scientific censorship. 
In the absence of such scrutiny, the present danger 
is that everything scientific may he censored, even 
laws of Nature 

There is intense anxiety on the part of the 
scientific community to be of service, and progress 
may seem slow in utilizing some of the best brains 
available. This anxiety leads to recurring sugges¬ 
tions that a Ministry of Science should be set up, 
or that research should be 'co-ordinated’ on a 
grand scale by a National Research Council of 
some kind It is really better to work by and 
through existing agencies, with additions where 
necessary, and long experience in the last war and 
since has shown that bright ideas advanced by 
ingenious minds not in touch with actual needs 
are of little value compared with direct attack, by 
orthodox scientific methods, by those who are 
in touch. 

The important thing is to provide facilities for 
able young scientific men (the older ones are 
largely in touch already) to make contact with 
various practical problems of national importance. 
The problems cannot all be predicted beforehand; 
some will arise as the war goes on. Nor, for 
reasons of necessary secrecy, can they always be 
publicly announced. Within such limits, however, 
as are necessary, the more clearly the scientific 
aspects of practical problems can be stated, the 
more chance is there of the right scientific people 
emerging to attack them. These problems are not 
only those of the fighting services ; they are also 
connected with the whole life and activity of the 
nation. Prom the wide contacts it will have, the 
Ministry of Information, through its scientific 
staff, could act to a significant extent as a 
clearing-house of scientific ideas, problems and 
persons. 

We do not wish to exaggerate the part which 
science has to play in the task which lies before 
us j and we are well aware how much already is 
being done in the use of scientific methods and 
research for national defence. Measured in terms 
of its necessary establishment, a Directorate of 
Scientific Information would be an insignificant 
addition to the Ministry; its usefulness, however, 
under wise guidance, might be great beyond 
comparison. 
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THE SOIL AS THE BASIS OF PROSPERITY 


(1) The Rape of the Earth 

A World Survey of Soil Erosion. By G. V. Jacks 
and R. 0. Whyte. Pp. 314+47 plates. (London : 
Eaber and Faber, Ltd., 1939.) 21s. net. 

( 2 ) Land Utilization in Australia 

Issued by the Australian Institute of International 
Affairs under the auspices of the Institute of 
Pacific Relations. By Prof. S. M. Wadham and 
Prof. G. L. Wood. Pp. xix + 360. (Melbourne: 
Melbourne University Press; London : Oxford 
University Press, 1939.) 215. net. 

(1) TRESSES. Jacks and Whyte have followed 
up the important bulletin on soil 
erosion which they prepared for the Imperial 
Bureaux of Agriculture at Rothamsted and 
Aberystwyth, by a more general survey of the 
subject in which they proceed from a description 
of erosion the world over to a discussion of its 
consequences—economic, social and political. In 
the earlier chapters they explain that erosion has 
been of long standing in the Eastern Mediterranean 
countries, in India and China, but has come into 
prominence of recent years since the spectacular 
destruction in North America, which directed 
attention to similar processes at work in Africa 
and Australia, even in New Zealand. Everywhere 
man has been the cause; reckless deforestation, 
which bared the hill slopes, turned the river valleys 
into swamps and choked the harbours; over-hasty 
agriculture, which left the soil without any binding 
power; over-grazing, which destroyed the natural 
protective cover. Yet neither forest exploitation 
nor agriculture need be destructive; the Old 
World offers many examples of how production 
may be maintained indefinitely without loss of 
fertility. But these lessons have been ignored 
wherever men have been allowed ‘to do what 
they like with their own 3 —their own in this case 
being the land; so that the vast expansion of 
population in the nineteenth century induced 
such a hurried exploitation of the land that the 
world’s productive capacity has been permanently 
impaired. 

So far as Great Britain is concerned, erosion is 
not a problem; with our evenly distributed 
rainfall and humid atmosphere we can grow grass, 
and on the basis of an alternation of grass and 
arable crops we can both protect the soil and 
maintain fertility. Indeed, even where the con¬ 
ditions are less favourable to grass, as on the 
great plains of Russia or North America, the 
evolution of a conservative system of far mi n g will 


depend upon the introduction of longer or shorter 
periods of grass to enable the soil to regain its 
texture with the accumulation of humus and 
nitrogen. It is in Africa that the problem of erosion 
presses most upon us, for in the East African 
Colonies, in particular, the waste of the soil and 
the growth of the desert has already progressed 
so far that the land is unable to carry the native 
population, still less to give them that surplus 
production which is required for their physical 
and cultural improvement. In Africa more land 
for the natives and land for the absorption of 
surplus population of European origin is almost 
out of the question ; the continuance of the native 
population is threatened and we are trustees for 
their well-being. Such questions are discussed by 
Mr. Jacks in the closing chapters of the book; 
they are questions that no statesman can ignore. 

The book is excellently produced; the illustra¬ 
tions alone are capable of telling most of the story. 

(2) “Land Utilization in Australia” is a book 
commissioned by the Australian Institute of 
International Affairs, as the national group of 
the Institute of Pacific Relations. Though it 
touches on soil erosion, it is mainly a thoroughly 
documented account of the development of 
agriculture in Australia and of the possibilities of 
expansion and closer settlement. Profs. Wadham 
and Wood are insistent upon the small proportion 
the cultivable land bears to the superficial area 
of that continent; even the tropical regions of 
Queensland and the Northern Territories offer 
little promise of economic utilization. 

The summary of land use shows 40 per cent of 
‘waste’, that is, desert and semi-desert, 3 per cent 
of crops and orchard land, and 2 per cent of forest, 
55 per cent being classed as pasture and rough 
grazing. But the greater part of this latter area 
would better be described as ranching land with 
a low stock-carrying capacity, and dangerous to 
bring under cultivation. It is interesting to note 
that the population employed in agriculture has 
actually declined since 1914, though the gross 
production has increased. This represents technical 
improvement and the greater use of labour-saving 
machinery (probably in no country is the output 
per man equal to that in Australia), but the 
shrinkage in the agricultural population is a 
token of how little is the marginal land available 
for higher production. Since the War of 1914-18, 
there has been no lack of schemes for closer 
settlement and assisted emigration, but progress 
has been halting and the cost great. 
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So far as the descriptive part of the book goes, 
a discussion at this distance would be irrelevant; 
Profs. Wadham and Wood have done their work 
well and have produced an indispensable work 
of reference. But in their later chapters they 
enter on more general ground by a consideration 
of how the future agricultural development of 
Australia is likely to be influenced by changes in 
the world's markets. 

The growth of Australia in the nineteenth 
century was the outcome of the great increases of 
population in Western Europe; economically, 
it was based upon international trade, upon the 
exchange of food and other primary products for 
capital and manufactured goods. But the equili¬ 
brium has only been temporary ; we have now a 
stationary population in the Old World, accom¬ 
panied by a marked increase in the power of 
industrial production. That ought to have led 
to a freer exchange of commodities and a rising 
standard of living all round; but country after 
country has intervened to protect its politically 
dominant agriculture against the rising tide of 


cheap food from the new countries. The years 
1914r-18 brought their own dislocations of the 
mechanism and particularly generated an excessive 
nationalism which led every country to aim at 
being self-sufficient. 

In th.s way we have arrived at a world 
economy based upon scarcity and high internal 
prices just when the powers of production, indus¬ 
trial and agricultural, are rapidly expanding. 
Australia stands to be hard hit; so far as manu¬ 
factured goods go she has joined the ring and 
maint ains high internal prices. At the same time, 
her cheap agricultural production is rendered futile 
by the diminis hed purchasing power of her cus¬ 
tomers in markets like our own, where prices have 
been raised for the benefit of the home producer 
but in which artificial enhancement the Australian 
is not allowed to share. 

It is a bad look-out for agricultural progress, 
not only in Australia but a so everywhere else, 
until the world begins to act on the fact that 
plenty is at our disposal whenever we are so 
minded. A. D. H. 


HOW GENETIC SYSTEMS COME ABOUT 


The Evolution of Genetic Systems 

By C. D. Darlington. Pp. xi-f 149. (Cambridge ; 

At the University Press, 1939.) 10s. Qd. net. 

A MORE comprehensive and intricate mass of 
material has been successfully analysed and 
integrated in this masterly exposition of Darling- 
ton’s than in any other biological treatise of such 
small size known to the reviewer. The book is 
not to be recommended to those who are reluctant 
to read closely and to do a good deal of hard 
thinking; and it will displease both those who 
abhor a contemplation of the forest because of its 
trees, and those who find it too irksome to study 
the trees because of the forest. But for those 
willing to make the effort to understand both in 
their relations to one another it will prove bril¬ 
liant, illuminating and highly stimulating, no 
matter whether or not they agree with ah the 
details in Darlington’s remarkably coherent and 
unifying system of interpretationa. 

As the account develops, one is made increas¬ 
ingly aware of the fundamental importance not 
merely of the specific attraction between like 
genes (and gene parts 1) but also of that peculiarity 
in this attractive force which causes it to be 
largely satisfied by a two-by-two association, 
that is, pairing. In the first place, this allows the 
atrfnsynthetic doubling or ‘division 3 of chromo¬ 


somes into sister chromatids, and the holding 
together of these chromatids in mitosis until 
anaphase ; and in meiosis the cause of pairing of 
the bomologues is traced to their entering the 
prophase with their attractions unsatisfied because 
of their delayed doubling; this is in fact the 
crucial point in Darlington’s ‘precocity* theory. 
In conjunction with this, a theory is developed 
which explains crossing-over as a result of the 
Btrain arising in the entwined partners when, each 
having finally doubled, the attractions between 
the sister chromatids interfere with the conform¬ 
ation that expressed the attraction between the 
homologues. It may, by the way, be noted that 
if this were not the actual mechanism, we might 
have expected to find some organisms in which 
crossing-over occurred without doubling and in 
which, accordingly, there was but one meiotic 
division. Then, crossing-over having occurred, 
it is shown how this is necessary for holding the 
group of four chromatids together, and hence for 
all orderly segregation, despite the fact that the 
attractions are primarily in twos. These two-by- 
two attractions, applied to the four ohromatids, 
cross-over and non-cross-over, and taken in con¬ 
junction with the non-specific repulsions existing 
between all chromosome parts, are shown to 
explain the various peculiar arrangements seen 
in meiosis in normal individuals of different kinds, 
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and in all sorta of species hybrids, structural 
hybrids, haploids, aneuploids, and auto- and allo¬ 
polyploids. 

This analysis of the mechanistic interrelations 
is, however, but a part of the story. The steps 
are also explained whereby the wide differences 
in chromosome structure and behaviour, and in 
the consequent visible results of breeding, between 
present-day species—in a word, the differences 
between genetic systems —had their origin in gene 
mutations, breakage and union of broken ends of 
chromosomes, and chromosome number ch an ges, 
and it is shown how these steps happened to 
persist and become accumulated in given sequences, 
under the guidance of natural selection. The 
natural selection may be longer or shorter sighted, 
according to whether the predominant factor in 
it is the ultimate advancement of the group, 
which demands the advantages given by a wide 
(but not too indiscriminate) opportunity for 
recombination, or the immediate vigour and rapid 
reproduction of the individuals, which gains by 
fixed hybridity, polyploidy and asexual repro¬ 
duction ; usually some compromise, more or less 
vacillating, between the two is reached. The 
resultant evolution is traced from the stage of 
the naked gene through the formation of chromo¬ 
somes, then sexual reproduction, sex differentia¬ 
tion, and finally through various elaborations, 
such as polyploidy, permanent structural hybrid¬ 
ity, or apogamy, that often represent a form of 
degeneration of sexuality. In the light of these 
considerations, various observed details of the 
cytology and genetics of reproduction, such as 
the average chromosome length and number in 
a species, the frequency and the degree of local¬ 
ization of chiasmata, the degree of terminalization, 
etc., become much more understandable. 

Thus all the tangled skein of phenomena which 
it has been the painstaking task of the past two 
generations of descriptive cytologists and geneti¬ 
cists to disclose are protrayed as natural develop¬ 
ments of a few fundamental principles. These 
are: the existence of mutable, self-reproducing 
genes, arranged in the form of chromonemata, 
the properties of spiralization, of breakage and 
reunion, and of non-specific repulsion, of these 
threads, the specific attraction between like genes 
and gene parts, and the peculiarity that this 
attraction is largely satisfied by their paired (two- 
by-two) association. Good evidence for nearly 
all of these principles (for all except the fusion of 
broken ends) has, to be sure, been known for more 
than a quarter of a century—just as evidence on 
which Darwin’s theory of evolution by natural 
selection might legitimately have been founded had 
been known for hundreds or even thousands of 
years before his time—but the great majority of 


observers failed to recognize these principles, and 
failed still more to realize their manifold and far- 
reaching significance when considered in connexion 
with one another, and in the variations of their 
expression that would necessarily have developed 
in the course of evolution, under the guidance of 
natural selection. 

In so comprehensive and condensed a work it 
is to be expected that there will be not a few 
passages the clarity of which would benefit greatly 
by expansion and by more detailed figures, a 
number of steps of deduction which at first sight 
at least appear questionable, and some relatively 
unimportant inaccuracies. Moreover, many of 
the arguments would probably have gained 
quicker acceptance if more tentatively presented 
to a scientific public working in a field in which 
sound inference has been, comparatively speaking, 
so rare. Yet the intrinsic importance of the con¬ 
clusions is so great, and the case made out for 
them so strong, that it will he impossible not to 
take them very seriously. The provocative form 
of expression used, the terseness, elegance and 
verve of style, the penetrating flashes of imagery 
and the succession of scientific bons mots , may 
have a salutary effect in shaking what has at times 
seemed a torpid subject out of its complacency 
and into a more vigorous life. 

The newer life of cytogenetics must consist not 
merely of a struggle to confirm or refute the above 
system of concepts. While this work will now 
continue more vigorously than before, it is really 
in an advanced stage already—thanks largely to 
the wealth of Darlington’s own observations and 
analyses and those of his collaborators. But, 
standing on the basis of these principles, or of 
any further modifications and clarifications of 
them, the subject is by no means dosed; as 
readers of the book will feel, it is moved to a 
higher plane, in which a set of newer problems 
now emerges for study. An example of these 
is the question: If the same specific attracting 
force leads to gene doubling (by attraction of like 
gene parts from the medium) and to pairing of 
sister or homologous chromatids, what decides 
that the result shall at one time be the former, 
at another the latter ? Again, what factors con¬ 
dition variations in the strength of this force, 
and in the amount of residual attraction after 
it is partly satisfied by pairing ? Why are there 
not some organisms that, lapsing from the full 
advantages of sexuality, forego crossing-over and 
the second meiotic division, while ret aining 
segregation ? How is it that the old chromonema 
coils progressively loosen while at the Bame time 
a new, tighter coiling develops, wave on wave \ 
What are the mechanics of a ‘twisting’ strain that 
is entirely compatible with fixity of the ends of 
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the threads concerned (as shown in ring chromo¬ 
somes and those in inversion loops) ? What are 
the interrelations of the forces between the centro¬ 
meres and those on the mitotic spindle, leading 
to the co-orientation of paired centromeres ? 

The day cannot long be postponed when the 
help of the physicist and chemist will be required 
in such problems, hut without the prior work of 
the analytical biologist in laying the problems 
bare, the former would be operating in- a fog 


which they by their own unaided efforts would 
never have been able to penetrate ; and whatever 
their answers may be, the biological factors them¬ 
selves, in their interactions in the course of 
evolution, furnish the keys for the understanding 
of the complications of the genetic systems exist¬ 
ing at the present day, and for the prediction of 
what will happen to them in the future. Darling¬ 
ton’s work goes a long way in making clear the 
significance of these keys H. JT. Muller. 


USE OF MATRICES IN AERONAUTICAL COMPUTATION 


Elementary Matrices 

and some Applications to Dynamics and Differen¬ 
tial Equations. By Dr. R. A. Frazer, Dr. W. J. 
Duncan and A. R. Collar. Pp. xvi+416. (Cam¬ 
bridge : At the University Press, 1938.) 305. net. 


O NE of the serious limitations to scientific 
development is the amount of labour involved 
in computation, and the authors of this book on 
matrices have put on record processes which they 
have found of value in dealing with certain difficult 
problems arising in aeronautics. The general class 
of research in which progress has been made by 
the authors is that in which elastic deformation of 
the structure of an aircraft under aerodynamic 
reactions leads to forced vibrations known tech¬ 
nically as ‘flutter 9 . The prevention of flutter in 
aircraft is obviously important, and the later 
chapters of the present volume deal with the most 
recent aspects of flutter research. 

Although matrices provide a valuable method of 
investigation, it should not he concluded that their 
use is simple in all cases; on the contrary, much 
labour may be involved, and some energy is being 
devoted to the provision of a machine for the 
performance of the multiplication of matrices and 
the storing of the products for subsequent 
use. 


Using the standard dynamical equations, Routh 
and others showed that the equations for the 
disturbed motion of a steady state could be reduced 
to forms having well-known solutions. In the case 
of aetoplane stability as well as of flutter, this line 
of attack has led to valuable results ; an essential 
^feature, however, is an inability to predict oscilla- 
tfena^ of constant amplitude. The use of matrices 
the ft© author^ to extend analyses to this 

£hat frictional 

WPft which 



very unfamiliar, and for that reason the book may 
seem to make heavy reading ; each of the steps is 
easy to follow, but the number of new processes 
to be absorbed by anyone coming to the subject 
for the first time is large. The matrix itself is a 
simple quantity consisting of a number of rows 
and columns of figures such as would be found in 
the better-known determinant—with this difference, 
the rows and columns need not be equal in number. 
The matrix consists simply of these numbers and, 
unlike the determinant, has no simple meaning 
corresponding with the numerical value of the 
determinant. Theorems are built up for the 
addition and multiplication, eto., of matrices, and 
the definition in the case of multiplication leads 
to a product which depends on precedence ; there 
are, in fact, two processes, pre-multiplication and 
post-multipKcation of matrices. 

The earlier part of the book, almost half, is 
devoted to the detailed consideration of processes 
with symbolical and numerical illustrations. In 
Chapter iv, consideration of the use of matrices in 
connexion with the solution of mathematical equa¬ 
tions is begun. One of the early examples is the 
evaluation of a determinant and another the 
closely related problem of the solution of simul¬ 
taneous linear algebraic equations. It is when 
attempting to follow such solutions in detail that 
it is brought fully home that a new technical 
language has been developed, and that this must 
perforce be learned before independent progress 
in computation is possible. On the other hand, 
the methods, once leamt, seem to be powerful. 

The book finally leads up to the rise of matrices 
in solving statical and dynamical problems, and 
Chapter x gives a dear indication of the nature of 
the problems for which matrices have been found 
valuable; the examples include oscillations of a 
triple pendulum, symmetrical vibrations of an 
a nnular membrane, the static twist of an aeroplane 
Wing under aerodynamic load. The la.st tbrAA 
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chapters of the book deal with the effects of 
friction on motion, and the illustrations are taken 
from aeronautical engineering ; it was the difficulty 
of dealing with this problem which seems to 
have led the authors to consider the use of 
matrices. 


There can be little doubt that the book has put 
into the hands of computers a collection of processes 
which will help in the extension of knowledge, and 
although the number of interested workers may at 
present be small, it is to be expected that it will 
increase. L. B. 


OCEANOGRAPHY OF THE EAST INDIES 


The Snellius Expedition 

in the Eastern Part of the Netherlands East-Indies, 
1929-1930, under Leadership of P. M. van Riel. 
Vol. 1 : Voyage. Chapters i-iv. Pp. viii+1784- 
31 plates. 20 guilders. Vol. 2 : Oceanographic 
Results. Part 4 : Surface Observations, Temper¬ 
ature, Salinity, Density. By S. W. Visser. Pp 
viii+62. 5 guilders. (Leiden : E. J. Brill, Ltd., 
1938.) 

r I A 0 the oceanographer the eastern part of 
^ the Malay Archipelago is one of the most 
interesting regions of the world. The Challenger , 
Gazelle , Siboga and Planet showed that it consists 
of a number of enclosed seas, often of great depth, 
which are separated from one another or from the 
surrounding oceans by much shallower sills. They 
are filled from sill level downwards with the 
densest water which can gain access to them, the 
water at the depth of the sill. Thus the Sulu Sea 
has a temperature of more than 10° C. from 400 m. 
to the bottom in 4,400 m. The oceanography of 
such a region must depend to a very large extent 
on the contours of the bottom, but no detailed 
survey was possible until the invention of the echo 
sounding gear. 


The Willebrod Snellius was built by the Nether¬ 
lands Navy as a surveying ship for use in the East 
Indies and was fitted with all the latest apparatus 
for hydrographic and scientific work ; the expe¬ 
dition was her first commission. The leader of the 
expedition was P. M. van Riel, a retired naval 
officer and the director of the branch of the Royal 
Netherlands Meteorological Institute at Amster¬ 
dam. In the first chapter of vol 1 he writes on 
the general plan of the expedition and the voyage 
out. In the third chapter he gives a short account 
of the scientific cruises in the survey area with 
notes on some of the most interesting observations. 
A remarkable feat was a wire sounding in Emden 
Deep with a 54-cm. core of red clay and a temper¬ 
ature and water sample from 10,068 m. In the 
same volume the commanding officer, Lieut.- 
Commander F. Pinke, describes the ship and her 
equipment, and the first officer, J. P. H. Perks, 
deals with the deep-sea anchoring gear, which was 
very successful. The surface observations of 
temperature, salinity, and density are discussed 
in detail by Dr. S. W. Visser. 

The reports are well illustrated by charts and 
photographs, and the two volumes are a valuable 
contribution to oceanography. 


ATMOSPHERIC TURBULENCE 


Atmospharische Turbulenz 
Von Dr. Heinz Lettau. Pp. xi-f283. (Leipzig : 
Akademische Verlagsgesellschaft m.bJEL, 1939.) 
18 gold marks. 

T HE appearance of Dr. Lettau’s book on 
atmospheric turbulence is a definite indication 
of the way in which the scientific study of the atmos¬ 
phere is progressing. Many books have attempted, 
with varying success, to cover the whole field of 
what is known as meteorology, but so far there 
have been few books which have covered in detail 
one aspect of the subject. Lettau has done this 
for atmospheric turbulence. He has done it well. 


and this book will probably remain for some time 
the standard treatment of its subject. It gives all 
the essential mathematical treatment in a clear 
and concise form, and offers numerous com¬ 
parisons with the facts of observation. 

The names which recur most frequently are 
those of G. I. Taylor, W. Schmidt, L. F. Richard¬ 
son, and of Prandtl and his disciples of the 
Gottingen school. The vast volume of detailed 
research in the field of aerodynamics published in 
recent years is not capable of direct application 
to the motions of the atmosphere, since these 
motions are complicated by varying roughness of 
the ground, and especially by varying degrees of 
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vertical stability. The Reynolds number is there¬ 
fore not in itself sufficient to determine what will 
happen in the atmosphere, and Lettau makes 
considerable use of the Richardson criterion, or 
the Richardson number, 





where q is the acceleration due to gravity, T the 
absolute temperature, I the dry adiabatic lapse-rate, 
and u the wind velocity at height z. 

Lettau gives a very readable account of the 
Prandtl theory of the laminar boundary layer, 
and of its extension to turbulent flow by von 
Karman. He gives the logarithmic law of variation 
of wind with height, and summarizes concisely the 
extension of the theory to stable atmospheres by 
Rossby and Montgomery and by Sverdrup. The 
work of the last three has led to relationships 
which are in striking agreement with observations, 
but the physical basis on which it has been con¬ 
structed is by no means clear. We should have 
welcomed fuller discussion of this basis, 

Lettau gives the name ‘planetary boundary 
layer* to the layer extending to a height of the 


order of 1 km. above the ground, at which the 
wind attains the value which gives a balance with 
the pressure gradient. The variation of wind with 
height within this layer can be discussed satis¬ 
factorily. hut the transfer upwards of the daily 
wave of temperature change cannot he satis¬ 
factorily discussed on the basis of turbulence 
alone. Complications due to radiative transfer 
enter into this problem, and at the moment it is 
not possible to decide the precise nature of these 
complications. Moreover, the austausch-coefficient 
to be applied in this problem must be a function 
of height, and effectively of time of day. 

Later chapters of the book, dealing with the 
dissipation of the energy of the air-streams by 
turbulence, and the general circulation of the 
atmosphere, describe problems which are in the 
main unsolved. The jump from what is normally 
regarded as an eddy to an entity as large as the 
cyclone or anticyclone appears to demand some 
justification. Dr. Lettau has rounded off his task 
by including a most valuable bibliography of 246 
items, containing what appears to be a really 
complete list of the fundamental work in his 
subject. D. Brunt. 


SPECTROGRAPHIC ANALYSIS OF EAST INDIAN ROCKS 


Contributions to the Knowledge of the Chem¬ 
ical Composition of the Earth's Crust in the 
East Indian Archipelago 

1: The Spectrographie Determination of the 
Elements according to Arc Methods in the Range 
3600-5000 A.; 2 : On the Occurrence of Rarer 
Elements in the Netherlands East Indies. By Dr. 
W. van Tongeren. Pp. xi-f- 181. (Amsterdam : 
D. B. Centers Uitgevers-Maatsehapij N.Y.; 
London: H. K. Lewis and Co., Ltd., 1938.) 
4.50 fL ; 11s. net; Part 1, separately, 3 fl.; 7s. 
net. 

r T n HE main object of the research described in 
* this monograph was to ascertain the amounts 
of many of the less common elements, including 
certain members of the rare earth series, in the 
minerals and rocks of the East Indian AroMpelago. 

The first part deals with the method adopted. 
This consisted in preparing spectrographs of the 
pure elements over the range 3600 A.-5000 A., 
using standard mixtures of varying concentrations 
of the pure oxides with quarts* The apparatus is 
described in considerable detail together with the 
operating technique, and the effects of possible 
errors are carefully assessed. A fhfl. and valuable 


discussion follows on the relative intensities of the 
characteristic spectral lines, and detailed tables are 
appended. 

Similar sets of spectrographs were obtained with 
the rock specimens and, by a process of comparison, 
estimates were made of the approximate contents 
of the different elements. 

The second part discusses the results obtained 
from some three hundred specimens from the 
Netherland East Indies, including Java, Sumatra, 
Borneo and numerous other localities less well 
known to British readers. All the specimens were 
selected from those in the possession of the Geo¬ 
logical Department of the University of Utrecht, 
and their authenticity was thus guaranteed. The 
data are valuable, but contain little of exceptional 
interest; one feels the author did not receive the 
luck he deserved. The rare earths were present 
only in minute amounts ; vanadium varied up to 
a maximum of 0 *3 per cent (pentoxide); ger¬ 
manium was not found, whilst indium occurred 
exclusively in zinc ore from Borneo. 

The amount of work involved must have been 
great; the author is to be congratulated on having 
completed successfully so laborious a task. 

J. Newton Friend. 
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THE NATURAL GEOGRAPHICAL REGION 


By A. Stevens 

University, Glasgow 


f I a HE most conspicuous geographical concept, the 
^ enunciation of which is associated with British 
geographical thought, is that connected with the 
phrase, ‘natural geographical region*. In spite of 
much—rather sporadic—discussion, the concept 
remains obscure. Many who would like to employ 
the term are shy of it: they shorten it to ‘natural 
region’, and some limit the meaning of the epithet 
‘natural’ to the physical, the inorganic ; they dis¬ 
tinguish the geographical region ; they refer to 
economic, to ‘human use’ regions. All this hedging 
about terms is a sure indication of uncertainty of 
grasp as well as of diversity of view. 

The term originally used by Herbertson was 
‘natural geographical region*. In most writing the 
middle word is dropped. Roxby says that a 
natural region is characterized by a particular set 
of physical conditions. But a uniform set of con¬ 
ditions is hard to find extended over a region of 
any considerable area. This is to be expected, of 
course : in a sufficiently small region one would 
find uniformity, or 'practical* uniformity, but in 
a large one it is necessary to search for unity 
within diversity. For large areas the ‘dominant* 
physical condition becomes the criterion. Herbert¬ 
son regarded climate as dominant in the charac¬ 
terization of his major natural regions of the globe, 
and this lapse in logic evoked serious criticism on 
the occasion on which he first propounded his 
views. The criticism was as immature as the 
thesis. No one, so far as we know, has entered 
on a systematic consideration of the geographical 
relevance of the various physical conditions, and 
an examination of this relevance would seem an 
essential preliminary to the establishment of 
dominance. Such occasional—and usually disin¬ 
genuous—flirting with the question as occurs would 
indicate what is probably true, that any attempt 
in this direction is, in practice, hopeless. 

The ultimate fallacy underlying this kind of 
thought or procedure is that it begins by assuming 
a duality, the physical and the non-physical, the 
human and the non-human, the natural and the 
artificial. It brings geography to the stage reached 
by the Schoolmen when they disputed between 
form and matter, matter and spirit, and questioned 
the possibility of knowledge. We are not con¬ 
cerned about absolute knowledge or complete 
knowledge, but only about a particular kind of 

* From the presidential address to Section S (Geography) of the 
British Association delivered in Uundee on September 1. 


knowledge and only about the attainable extent 
of that. We are concerned with physical and 
biological nature only in so far as it may be 
regarded as human environment and only with 
man in so far as he has demonstrable relationships 
with the environment. 

Many will agree well enough with this last state¬ 
ment, but some of them, if not all, will insist that 
the method of geographical study is a synthesis or 
an integration. 

Synthesis is not addition: it is a complex 
process for which there are no general rules. The 
chemist performs it successfully, but in special and 
individual cases. The mathematician is our best 
integrator. He may begin with a function of x and 
is as likely to end with a new branch of mathe¬ 
matics as with a reasonably simple new function 
of his variable. Neither of these magicians can 
operate with dissimilar things. 

Something analogous to synthesis might be said 
to go on between man and his environment. If 
this analogy do not lead us astray once more, we 
might say that man is the synthetic influence. 
History is a spectator of the process, more or less 
blinding itself to everything but the time element. 
The geographer does not synthesize, because he 
cannot, but he also is a spectator of the process 
primarily interested in its development in space. 
Man must be looked at objectively by the geo¬ 
grapher, and even his significant antics must be 
taken to be as natural as the physical environment. 
The natural geographical region is a result of what, 
for want of a better word, we may agree to call 
synthesis proceeding in Nature, under our eyes, but 
not by our voluntary action. There are two aspects 
of this synthetic product: the environmental 
aspect, essential to which is man himself, and the 
human aspect, which is much the same as to say 
the functional aspect, using the language of ecology. 

The boundaries of the natural region (in our 
sense) are definite enough; which does not mean 
that they are necessarily simple or easy to trace. 
Where they are common to another natural region 
they are clearest. These boundaries indicate a 
state of equilibrium which may be stable but can¬ 
not be static. Change may occur in their position 
or in their condition. The most active normal 
change occurs when they are advancing unto 
unorganized country or relatively unorganized 
country. Such advances occur during colonization, 
even if that proceeds overseas. Their tendency k 
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centrifugal, their actual development in space is 
limited by conditions. Organization by Rome was 
more or less reg ular ly centrifugal, the advance of 
Germanism was eastwards. The boundaries of a 
natural region may be indifferent to natural 
(physical) boundaries. For an organism must have 
continuity m its medium, but continuity does not 
preclude variety. So the boundary of a natural 
region may cross a mountain range, partition a 
river valley, divide a coalfield; and it may he a 
better boundary for so doing. The time factor 
(relative time) is important here, for the question 
of stability, equilibrium, is a question of adjust¬ 
ment. It is no hardship to the economic structures 
concerned that France, Belgium, Holland and 
Germany share one coalfield. Their political 
frontiers antedate their industrial development. 
For the Romans the Rhine divided, for the Germans 
it unites, for the French it still separatee. The 
flanks of a mountain range separate and are easily 
held; the passes connect. 

For Herbertson with his analogies, man repre¬ 
sented the nerves of a natural region. Not so : man 
is the living principle. The nature of that principle 
is not the subject we are called to study. The 
nervous system, if we must have analogy, is the 
means of communication in the widest sense : and 
the analogy is unduly narrow, for means of com¬ 
munication have nutrient as well as co-ordinating 
functions. In this place, it is true, we are less 
concerned with the former, for the purpose is to 
define the natural geographical region. 

The unity of the natural geographical region is 
achieved, maintained and developed by organiza¬ 
tion, by cohesion, and this cohesion is attained and 
extended by intercourse, at first within and later 
beyond the region, provided the organic develop¬ 
ment is an indigenous growth. Since the four¬ 
teenth century the means of communication of the 
type associated with Western Europe has been 
undergoing continuous but uneven development. 
This development was stimulated by overseas 
discovery, but its progress gained speed of a new 
order in the nineteeth century with the concurrent 
development of railways and large-scale manufac¬ 
ture, and the acceleration has progressively 
increased until our day. In consequence the range 
and intensity of organizing ability and power have 
increased. The most satisfactory natural regions 
to contemplate, and to appreciate from geographi¬ 
cal writing, had been fully organized and had their 
identity recognized before the modem era began. 
Ope baa but to think of the French pays, and the 
deterioration of the work of such a master as Vidal 
de la Blache beyond the Paris Basin. No doubt 
titer French countryside and 

fa wjus able for so long to 
A made it a specially 


favourable field for regional studies But traces 
of such a division of the country are not wanting 
in Scotland Even in the Midland Valley names 
like Menteith and Lennox have not completely lost 
regional content, while names of regional signifi¬ 
cance are co mm on enough north of the Highland 
Line. Elsewhere, access to extraneous sources of 
necessities and the means of establishing wider 
loyalties have obliterated local character and sub¬ 
merged local unity. What are the pays of the 
Rhone Valley 1 The speed of modem change has 
confused a great deal of thought. 

There are minimum and maximum sizes for 
natural regions. The minimum is determined by 
the least extensive area, in extent and variety of 
natural endowment, capable of being organized 
and maintained, by its resources—physical, bio¬ 
logical and human—for cohesion, sustenance and 
defence. The ma ximum is determined by the 
efficiency and range of means of communication 
Both mfl.riTnnm and minimum vary in time 

Two types of organization must be distinguished 
and we shall call them conscious and self-conscious 
respectively. The former is primitive and appears 
less artificial. The latter is very modem. It is 
a development made possible by progress in general, 
especially in the knowledge of the possibilities of 
‘planning*, and of the ‘management* of environ¬ 
mental conditions; and in the development of 
means of communication in particular. The 
objective view of man excludes the possibility of 
regarding his actions as artificial. Some of them 
we may think ephemeral or capricious, but they 
have their source in the nature of man. 

Natural regions must change in extent and 
otherwise with time, hut the changes need not be 
continuous. At times of specially rapid change 
in human life the natural division into regions may 
almost suffer a revolution. But a true revolution, 
a sudden and catastrophic change, has occurred 
only in extrar-European countries. In North 
America there must have been natural regions—or, 
if it is preferable, an analogue of a system of pays 
—of Indi an times. The traces of these have been 
swept away, except what may be gleaned from 
such knowledge of tribal distribution as has per¬ 
sisted. We must distinguish natural regions of 
continuous and of discontinuous development. 

Difference in scale would appear to be due to 
difference in topographic fragmentation—before 
due consideration has been given to the matter, 
so long as we consider the physical more funda¬ 
mental and permanent. But it is neither. What 
is fundamental is relativity to man. Space, height, 
slope, areas at the time unproductive, all these 
represent difficulties in the problem of instituting 
and operating means of transport. At the present 
moment all of them within terrestrial limits have 
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their price in time, labour, ingenuity and risk. If 
the price is commercially—and even strategically 
—still too high, the practical possibilities are still 
of commercial magnitude. It is only a hundred 
years since the scale of land transport began to 
approach that of water transport. Crossing the 
Alps by forces of great military significance was 
almost as great a marvel in the days of Napoleon 
as in those of Hannibal. It was less perilous than 
the invasion of Muscovy. What strength in men 
and material could be launched across these 
obstacles of space and altitude to-day i What 
‘fifth column’ of 1940 can be certainly held at bay 
by the most powerful or secluded or distant people ? 

The 'natural geographical region’ is an active 
organism. The size of a region growing freely is 
determined by the range of the means of cohesion. 
At a given time that range depends on the state 
of technical development of the community occupy¬ 
ing the region in relation to the problems presented 
by the nature of the medium. If technical develop¬ 
ment is relatively stagnant, but territorial develop¬ 
ment is undisturbed, the ‘organism’ will expand 
up to boundaries which for topographic reasons, 
but also, it may he, on account of mere distance, 
are insuperable at the time. The state of equili¬ 
brium so reached in empty, barren or distant areas 
will he fluctuating. Improvement in the means 
of communication will produce an expansion of the 
organism, provided it is free to expand. In a ‘new* 
country like the United States, that is, where the 
history of development is discontinuous, to the ex¬ 
pansion of regional units are set the very wide limits 
compatible with modern means of communication. 

Efficiency of communication may become uneven. 
Long-distance communication and bulk movement 
of commodities have undergone hypertrophy, while 
the more intimate contacts which produce ‘neigh- 
bourliness’ are weak. Very large areas may be fed, 
policed and defended. National organization is 
in a stable condition. In such conditions natural 
regions of the order of pays are never likely to 
develop, or, at least, to have more than a very 
ephemeral existence, until population densities are 
very different from their present condition. If 
regional unities of the nature of pays develop 
they will be on a vaster scale. 

Some, at least, of the commonly recognized 
regional divisions of both Russia and the United 
States are represented, mistakenly, of course, as 
regions of monoculture with a characteristic crop 
produced under suitable climatic conditions. In 
fact, the com belt is as much a region of mixed 
farming as the dairying belt and there is a great 
deal of pasture, largely unimproved, in both. The 
pressure of population on the land is low, and the 
region-community organism is far from the con¬ 
dition to which the ecologists apply the term 


‘climax association’. A state of equilibrium has 
not been attained. Two propositions follow horn 
these considerations : the relation between the 
community is so loose that its activities do not 
fully reflect the conditions of the environment; 
the more intimate and less organizable contacts 
within the community are so indefinite that what 
w T e may call regional consciousness is rudimentary. 

At the same time, what we have referred to as self- 
consciousness is of an advanced type. The ‘human 
use' region, as usually distinguished, is an area of 
undeveloped economy. The natural geographical 
region emerges from chaos only when it has 
evolved to the stage at which it can be clearly 
recognizable as a synthetic whole with what the 
French would call "personality'. When this stage 
of climax association has been attained. we are 
able to assess the relative significance of environ¬ 
mental (physical and other) factors ; for this cannot 
be done satisfactorily except by using the nature 
and activity of the community as an index in the 
same way as the natural vegetation of a region 
has been employed as a climatic index. The climax 
condition, when it has been attained, is not neces¬ 
sarily permanent. It may change with greater or 
less rapidity in time, and the obvious reasons for 
change are human progress, chiefly technological, 
or the reverse, and exhaustion of resources, notably 
mineral resources, absolutely or due to alteration 
of values. 

In the more westerly parts of Europe the centri¬ 
fugal processes were propagated from a number of 
centres during the course of development to present 
conditions. Through a great deal of it something 
like climax conditions were reached before the 
railway era, and to these conditions belong the 
French pays and the German Qav. Such entities 
occur east of the Rhine only within the sub- 
Hereynian belt of dense population, and not 
throughout the belt. In the extreme west they 
expanded territorially up to natural limits which* 
being narrow, kept them small. Had these dose 
natural limits been wider the pays would have been 
limited by the advancing peripheries of other 
organisms, and conflicts would arise which would 
be stilled only by coalescence into larger organiza¬ 
tions by one of the methods known to history- 
Indeed the pays as we know' it is no doubt a product 
of coalescence: as the smallest organism of the 
type, available for study, it may, merely for 
convenience, be regarded as indicating the practic¬ 
able minimum. In areas more remote from the 
influences active in western Europe, and to the 
east in particular, slower progress in indigenous 
technology, greater obstacles to cultural importa¬ 
tion, and correspondingly less rapid growth in 
population, absolutely and in relation to the extent 
of available territory, deferred to a comparatively 
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recent date the attainment of the climax condition. 
The broader fragmentation of the country was a con- 
eomitant. but not at all necessarily the dominant 
determinant of the territorially larger organism. 

Long before the railway era, France and Great 
Britain had achieved the more self-conscious 
organization of the nation-state by coalescences of 
various kinds. The process was leas satisfactory 
in Spain. All three were able to relieve the unease 
to which increasing efficiency of means of com¬ 
munication made them liable by overseas adventure 
keeping step with that growing efficiency. The 
relief was illusory in the case of Spain. Germany 
had respite of a similar kind because she had her 
colonial area to the eastwards, and there she still 
has colonial spaciousness even within her present 
restricted bounds. In that direction also lie some 
of her deracinated offshoots, as others share the 
United States with ours and the French arc to 
be found especially in Canada. 

It is suggested that the European nation-htate 
is a community occupying a natural geographical 
region as its immediate environment, because it is 
a natural growth limited by its geographical 
circumstances. Not only so, it is an organic 
phenomenon so characteristically European in its 
genesis, to be found nowhere else in a state of 
mature development; and therefore any European 
geography which failed to take account of it, 
indeed of which it was not the central object, 
ought to be unthinkable. The swing away towards 
the novelty of the physical region was a vain 
pursuit of novelty. If the real natural region for 
geographical study is as we have held, and if the 
nation-state-country organism of Europe is the 
achieved synthesis of European geography, then 
the region which is characterized by a set of 
physical attributes is, geographically, a miscon¬ 
ception. For not only have many European States 
partitioned one of the main "natural divisions' of 
the Continent among them by stable frontiers, but 
also it is unthinkable that any one community could 
develop that area as a ivhole and remain restricted 
to it. We refer to the North European Plain ; but 
there have been attempts enough to unify the 
'Mediterranean' region, and there is sufficient 
division now and throughout historic time both 
there and in the Alpine region, where physical 
conditions favour severance rather than unity, to 
justify tiie same statement with regard to them. 
Physical conditions are neither more permanent 
nor more fundamental in geography than human. 
If in themselves they change less quickly than the 
characters of the living partner in the symbiosis, 
thfcir significance and value change rapidly, even 
suddenly, and sometimes disappear. We do 
nob really believe in the permanence or significance 
we predicate. For we approve*^ 


^be further political subdivision w iiioh has taken 
place so recently in the North European Plain, 
we see reason in the demand fox* access to the sea 
or to a navigable river, but we boggle about 
allowing more than one nation access to a coalfield. 

We see the countries of Europe as natural 
regions, natural because they exist as phenomena 
demanding study, demanding it with a special 
urgency in these days. Their territorial development 
seemed to have culminated before the War of 1914- 
18. and before the present unrest it underwent re¬ 
adjustment which seemed to offer some prospect of 
stability. We must look for objective explanations 
of failure. These States grew into contact with 
each other and organization permeated the whole 
of, or the more 'European' part of, the Continent. 
Not natural boundaries, but convergence of 
organisms set limits to expansion, especially for 
the later developed units, at a time when means 
of organization were developing rapidly. The 
proper scale of organization is no longer represented 
by the European nation-states but rather by the 
United States. Disturbance of equilibrium show r s 
itself by unrest in the newer countries which 
have not been disciplined by long confinement 
within narrow’ bounds and had their views of 
hegemony chastened by such a loss of territory 
and influence as the French suffered in the complete 
rape of an earlier empire, the British in the loss 
of their earlier colonies in America and by the 
development of increasing independence in the 
Dominions. For the countries east of France the 
region of colonial expansion has been continuous 
with the homeland ; the peoples of slower develop¬ 
ment whom they have replaced have been 
Europeans and have survived the disturbance of 
colonization. These countries do not appreciate the 
barbarity of applying in 1939 the moral principles 
applied by others in ruder times two centuries ago. 

In Germany we can distinguish extensive areas 
over "which the mean density of population is 
comparable to that of Great Britain. But to the 
east, especially, the Reich has extensive areas of 
relatively recent occupation which we have called 
its natural colonial region, that which it has in 
fact exploited, whether of choice or of historical 
necessity. There the mean density of population 
is scarce half as great. On the other hand, the 
former kingdom of Saxony has proved capable of 
maintaining a mean density twice that of Great 
Britain. The urgency of any problem of Lebens- 
raum is fanciful. Straitness of living space is 
commonly relieved by more or less free movement 
of commodities from abroad, compensated by 
similarly free exportation. Voluntarily or involun¬ 
tarily, Germany has to a large extent renounced 
this relief. The malaise seems by no means 
untreatablo by other means. 
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NEUTRONS AND RADIO-ELEMENTS AND THEIR 
BIOLOGICAL APPLICATIONS' 


r | "he spontaneous radioactivity of a number 
A of heavy elements has been known for a 
generation, but it is only within the last decade 
that attempts to induce radioactivity in stable 
elements have succeeded. Since the first successful 
experiments of Curie and Joliot, however, progress 
has been rapid and radioactive isotopes of the 
majority of the stable elements have been made. 
Now that powerful high-voltage plants are avail¬ 
able, the quantity in which these artificial radio¬ 
elements may be obtained is in some cases com¬ 
parable with the quantities of natural radio¬ 
elements which are available, and the artificial 
radio-elements are already beginning to compete 
with the naturally radioactive elements as 
sources of beta- and gamma-rays for physical 
puiposes, and will probably soon be used on an 
appreciable scale for medical purposes for which 
radium is at present in use. 

Economically, there is probably at present not 
much to choose between the use of radium and 
of artificial radio-elements, the interest charges 
on the capital invested in radium being of the 
same order as the costs of maintenance of a 
cyclotron. The special importance of the use of 
artificial radio-elements in biological experiments 
lies in the possibility of using active isotopes of 
elements already present in the organism and 
taking part in its metabolism. 

There are at present two methods of producing 
artificial radio-elements in quantity, the first 
being the direct bombardment of inactive material 
with protons, deuterons or alpha particles, and 
the second the activation of inactive materials 
with slow neutrons, the latter being produced by 
the slowing down in paraffin or water of neutrons 
generated in some reaction such as the bombard¬ 
ment of deuterium or beryllium with deuterons. 
Either method thus starts with the production of 
a beam of fast charged particles. The direct way 
of obtaining such a beam is to generate the 
requisite high voltage and apply it to a vacuum 
tube in which the ions are accelerated. This was 
the method used by Cockcroft and Walton, and 
the Cavendish Laboratory now has a generator 
of the Cockcroft and Walton type operating at 
two million volts. Apparatus of this type, in 
which the full voltage is applied to the accelerating 

* Based on a discussion in Section A (Mathematical and Physical 
Sciences) of the British Association, which took place on August 31 
and September 1, those taking part being Dr. J. Lawrence, Dr. W. B. 
Lewis and Ur. J. Bead and Dr. L. H. Gray. 


tube, would become very cumbersome at still 
higher voltages, on account of the large clearances 
necessary to prevent spark-over, and further 
extension of this method i& likely to proceed 
along the lines of enclosing the apparatus in a 
high-pressure or oil-filled tank. When considera¬ 
tions of finance limit the voltage to a million or 
less, however, it is the best type of machine, since 
the fact that ion currents as high as one milli- 
ampere may be obtained counter-balances to 
some extent the diminished disintegration yield at 
these relatively low voltages. 

Dr. J. Read and Dr. L. H. Gray have installed 
a machine of this type at the Mount Vernon 
Hospital, London, producing neutrons by the 
D -f D reaction and operating reliably at 300- 
400 kv. with ion currents up to 900 microamperes. 
This plant has so far given an output of neutrons 
equal to that produced by 30 curies of radon plus 
beryllium, which is sufficient for investigating the 
more sensitive biological reactions of radiation. 
It was built at a cost of £600, and has been operated 
for two years at the very modest figure for main¬ 
tenance of £80 per annum, both figures being of 
the order of one tenth the corresponding costs for 
a large cyclotron. The deuterons are drawn from 
a low-voltage arc, and after acceleration fall on 
the target, which is at earth potential. The target 
is a film of heavy paraffin wax deposited on a 
copper plate water-cooled on its underside; the 
material to be irradiated can be brought to 
within 1 cm. of the focal spot. The bombardment 
of the paraffin wax rapidly causes chemical 
changes to a less saturated hydrocarbon of only 
half the deuterium content, with consequent 
loss in neutron output. After the initial ft 11, 
however, the output remains constant for some 
months of use. 

When particles of very high energy are required, 
the method par excellence is the cyclotron 
developed by Prof. E. 0. Lawrence, in which ion 
energies of millions of volts are attained by 
repeated impulses of 100 kv. or so given twice 
per revolution as the ions execute a spiral path 
between the poles of a large electromagnet. The 
largest cyclotron at present in operation is that 
recently completed at Berkeley, California, and 
with this machine deuterons of 18 Mv. and alpha 
particles of 38 Mv. have been obtained. The 
neutron intensity from this machine is adequate 
for therapy at distances from the target of the 
order of 1 metre. 
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With the smaller Berkeley cyclotron, which 
gives particles of about half this energy, a con¬ 
siderable amount of biological work has already 
been done. The effect of neutrons in killing mice. 
Drosophila eggs, bacteria and fern spores, in 
producing chrcmc&cme abnormalities and in in¬ 
hibiting growth in tv heat seedlings has been com¬ 
pared with similar effects produced by X-rays 
and gamma-rays. The effects are in general 
qualitatively similar, but suggest that in most of 
these cases the biological effect per ionization in 
the tissue is greater for neutrons than for X-rays. 
That this is not a general phenomenon is shown, 
however, by the experiments of Timofeeff-Res- 
sovsky and Zimmer, who find that neutrons are 
somewhat less effective per ionization than X-rays 
in the production of gene mutations in Drosophila. 
The investigation of the dependence of the bio¬ 
logical efficiency per ionization upon the specific 
ionization of the ionizing particle is one of 
the most promising methods of investigating 
the mechan is m of the biological action of 
radiations. 

Following the experiments on animal and plant 
material, the treatment of cancer patients with 
neutrons has now begun at Berkeley. A satis¬ 
factory degree of collimation of the neutron beam, 
which is essential for cancer treatment, has been 
obtained by the use of a lead-lined channel in a 


THE HABITS 

X recent years, intensive investigation of the 
fife-history and habits of salmon and trout 
has been carried out in all the countries where 
the species are of importance. The results of the 
investigations were recognized by a symposium 
on salmon at the summer meeting of the American 
Association for the Advancement of Science in 
Ottawa in 1938, and by a morning devoted to the 
subject at the recent meeting of the British 
Association at Dundee, 

Salmon spend from one to five, and normally 
two or three, years as parr in fresh water. Here 
recent investigations have shown that growth is 
not entirely seasonal but that, contrary to ex¬ 
pectation, a marked slowing down, if not cessation, 
of growth occurs in August when conditions might 
normally be expected to be favourable. This 
coincides with the experience of trout anglers, to 
whom August is often anathema, and of fish farm 
operators who, however, recognize a close con¬ 
nexion between water temperature and food 
intake and digestive activity, Mr. K. R. Allen 
baa already* noticed this fact and, at the Dundee 


water tank. It is not yet known how successful 
the use of neutrons will be in the treatment of 
cancer, compared with X-rays. Encouraging 
therapeutic results have, * however, already been 
obtained in another direction, namely, in the 
treatment of leucaemia by the oral administration 
of radiophosphorus. A marked fall in the white 
cell count and improvement in the condition of 
the patient follows the dose, which is repeated 
at intervals when called for by a rise in the white 
cell count. 

Numerous uses for the artificial radio-elements 
in experimental biology have already been found, 
particularly in investigating metabolic problems. 
The admixture of a small quantity of a radio¬ 
active isotope with a larger mass of inactive atoms 
serves as a tracer for these atoms, and enables 
one, for example, to find out what proportion of 
a particular element administered orally is excreted 
immediately, and what proportion is taken up by 
each organ. If sodium chloride containing some 
radioactive sodium is swallowed, sufficient will 
find its way into the hand in ten minutes to affect 
a Geiger counter shielded from the rest of the 
body. Injected intravenously in one arm, its 
presence can be detected in the other arm some 
twenty seconds later, an experiment having 
possible applications in the investigation of 
circulatory disorders. 


OF SALMON 

meeting. Dr. K. Carpenter argued that the 
diminution of growth and, concomitantly, of the 
intake of food organisms, was directly associated 
with a marked decrease in the number of organisms 
available in the streams. 

It has long been recognized that in their second 
year, or for those that remain so long, in their 
third autumn, certain male salmon parr may 
become sexually mature and may spawn with 
adult females. That the spermatozoa of these 
precocious fishes functioned successfully was 
shown at least fifty years ago. Prof. J. H. Orton 
and Mr. J. W. Jones have recently pointed out 
that a quite considerable proportion of the male 
parr may be ripe, and Mr. Jones stated at Dundee 
that by dissection it is possible to trace during 
the smolt stage in the following year those which 
had spawned some six months earlier. The 
significance of this precocity is not yet understood. 
It is unlikely that it forms an important contribu¬ 
tion to the continuance of the stock, but it is quite 
possible that it may affect the length of life spent 
in the sea. The fish concerned may return after a 
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shorter, or longer, period of sea feeding than those 
which did not spawn in the parr stage, among 
which are included all the females. The present 
writer, however, recently examined a female 
salmon which had apparently become voluntarily 
landlocked in a long and deep Scottish loch, and 
in the course of its seven years of life had spawned 
at least twice. 

Once the parr become smolts and descend to 
the sea they are lost in the widths of the ocean, 
but something may be learnt of their routes of 
travel when, their feeding finished, they touch 
the coast and continue onwards to fresh water. 
From Ardnamurchan Point on the west coast of 
Scotland the salmon either stay in the locality or 
travel south, it may be as far as the Liff ev in Eire 
or the Conway in Wales. But, from only thirty 
miles farther north at the island of Soay off the 
south coast of Skye, and then up through the 
Minch to Cape Wrath, the majority of fish which 
strike the coast do not belong to the neighbouring 
rivers and do not travel south. They go north to 
Cape Wrath, along the north coast and, in many 
cases, down the east coast. From the middle area 
(near Bergen) of the outer island belt on the 
Norwegian coast, the fish spread both north and 
south, some to very considerable distances: one 
fish travelled some 1,600 miles from the place of 
marking before it was recaptured on the inner 
shore of the White Sea. From another marking 
station near the North Cape, on the other hand, 
Prof. Knut Dahl and Dr. Sven Somme have found 
that the fish made no long migrations southwards, 
but many were re-taken, like the salmon marked 
in the north-west of Scotland, to the eastwards. 
They travelled along the north coast of Sweden, 
Finland and Russia as far as the eastern limit of 
Salmo salar in the River Petchora. On the other 
hand, the movements of the salmon captured, 
marked and released at the east end of the north 
coast of Scotland, on the Scottish east coast and 
close to the mouths of the Norwegian fjords, are 


limited close to their original locality or the 
immediately neighbouring rivers. 

The inference to be drawn from a consideration 
of all the marking experiments and other relative 
data is that the feeding ground for the European 
salmon is not in the North Sea. The movements 
revealed are not inconsistent with the probable 
journeys of fish from an area some distance to the 
west or north-west of the British Isles. It would, 
further, seem probable that the majority of the 
firii going to the rivers flowing into the North 
Sea enter that area by the open channel between 
Shetland and Norway, and some po&siblv by the 
Fair Island Channel, but relatively few through 
the Pentland Firth. 

In spite of the distances which many of the 
marked fish travel, it would appear that they do 
so not in random wanderings hut in the course of 
a definite journey to their native river. Every 
angler and net fisher of experience knows that dif¬ 
ferent rivers contain salmon of different character. 
Some rivers, for example, have salmon early in 
the season, and some only later in the spring and 
summer ; some rivers contain essentially grilse, 
others chiefly older and larger salmon. Such 
differences might be ascribed to selection by the 
fish on account of physical characteristics of the 
river itself. But Mr. P. R. C. Maefarlane stated 
that other evidence sueh as the lengths of the fish 
at the end of each year of life, as shown by 
measurements of the scales, the condition factor 
(the relationship of weight to length), and the 
type of scale growth, points to the existence of 
separate biological communities in each individual 
river. As eases in point, a salmon marked in 
Scotland and recaptured in Norway had scales 
with parr growth of a very characteristic Nor¬ 
wegian type, while others marked on the Nor¬ 
wegian coast similarly showed parr growth exactly 
comparable with the known type of the Scottish 
rivers in which they were recaptured. 

W. J. M. M. 


OBITUARIES 


Dr. G. J. Robertson 

R. GEORGE JAMES ROBERTSON, senior 
lecturer in chemistry in the United College, 
University of St. Andrews, died suddenly on Septem¬ 
ber 5 at the age of forty-one years. A son of the late Mr. 
James Robertson, head master of Colinsburgh School, 
Fife, he entered the University of St. Andrews from 
the Madras College, St. Andrews, in October 1916. 
He undertook military duties soon afterwards, and 
held a commission in the Gordon Highlanders, 51st 


Highland Division. He was on active service in 
France from September 1917, and in March 1918 he 
was taken prisoner at Cambrai and interned in 
Germany until the end of the war. 

Robertson returned to the University of St. Andrews 
in 1919, and graduated M.A. (1921) and B.Sc. with 
first-class honours in chemistry (1922). He held in 
succession a Carnegie Research scholarship, fellow¬ 
ship, and teaching fellowship in the Chemistry 
Department at St. Andrews. In 1924 he was awarded 
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the degree of Ph.D. for a thesis entitled “Investiga¬ 
tions on Cellulose”. Since 1927 he had been senior 
lecturer in the Department, and in this capacity he 
carried out and directed a considerable amount of 
research work in carbohydrate chemistry. In 1936 
he was awarded the degree of L.Sc. for a thesis 
entitled “Walden Inversions in the Sugar Group” ; 
this tltesis also gained him the Syke3 Medal for out¬ 
standing merit. His investigations, most of which 
were published in the Journal of the Chemical Society , 
dealt largely with the inter con version of simple 
sugars through anliydro-derivatives and the problem 
of the natural formation of lactose, glucosamine and 
allied substances. 

Courteous and considerate to his colleagues and 
students, Robertson has been described as “an 
excellent teacher endowed with unusually fine 
powers of expression and easy fluency”. His military 
training enabled him to render valuable services to 
the University O.T.C. throughout his period as a 
member of the University staff- He leaves a widow 
and two sons of school age. 


Mr. H* Yeung 

By the death of Mr. Henry Young on September 
23, the Royal Institution loses its last surviving link 
with Faraday. Mr. Young used to say that Faraday 
was a frequent visitor to his home, and as a child 
he must have seen him, though he was too small to 
remember meeting him. 

Mr. Young was engaged as assistant in the library 
of the Royal Institution in 1879 and ten years later 
was appointed assistant secretary and keeper of the 
library, which double post he held until his retire¬ 
ment in 1929. He was also assistant secretary of the 
Davy Faraday Research Laboratory from its founda¬ 
tion in 1896. At their meeting on December 2, 1929, 
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the managers elected Mr. Young a member of the 
Royal Institution, and at the general meeting on the 
same day Sir James Crichton-Browne, on behalf of r 
the members, presented him with a silver rose bowl 
and ft cheque as a mark of their appreciation of his 
long services. After his retirement, he was a frequent 
visitor to the library which had been under his care 
for so many years. Mr. Young compiled valuable 
bibliographies of the scientific work of Tyndall and 
Dewar, under both of whom he served. Afterwards, 
as librarian to the Duke of Bedford, Mr. Young was 
fortunate in finding a congenial and not too strenuous 
occupation for his leisure hours in the library at 
Woburn Abbey. 

Modest and retiring in disposition and of a genial 
nature, Mr. Young had a remarkable knowledge of 
the history and inner working of the Royal Institu¬ 
tion, which he loved and to which so many years of 
his fife were devoted. 


We regret to announce the following deaths : 

Dr. J. D. Comrie, lecturer in the history of medicine, 
University of Edinburgh, and president in 1927 and 
1930 of the Section of the History of Medicine of 
the British Medical Association, on October 2, aged 
sixty-four years. 

Prof. Harvey Cushing, For. Mem. R.S., emeritus 
professor of neurology in Yale University, known for 
his work on the surgery of the brain, on October 7, 
aged seventy years. 

Dr. Heinrich Kamy, formerly of the Botanical 
Garden, Buitenzorg, Java, an authority on the 
Orthoptera, on August 7. 

Prof. Charles Peabody, formerly curator of 
European archeology in the Peabody Museum, 
Harvard University, on August 17, aged seventy-one 
years. 


NEWS AND VIEWS 


Prof. A* McKenzie, FJUS. 

Asr a graduation ceremony held on October 6 in 
the Old Parliament Hall of the University .of St, 
Andrews, and presided over by Sir James Irvine, 
principal and vice-chancellor of the University, the 
honorary degree of LL.D. was conferred, amongst 
othore, upon Emeritus Professor Alexander McKenzie, 
professor of chemistry in University College, Dim dee, 
from 1914 until 1938. In presenting him for the 
degree. Prof. John Read, the present occupier of the 
chair of chemistry at St. Andrews, said that McKenzie, 
when he was appointed to the chair of chemistry in 
University College, Dundee, in 1914, was already 
well known as a distinguished graduate of the 
University of St. Andrews, with a brilliant record of 
original research, begun with Purdie at St. Andrews, 
continued with Marckwald at Berlin, and extended 
independently in London and Birmingham. His 
later researches, together with those of his many 
collaborators, published during his twenty-four years 


at Dundee, are familiar to chemists all over the 
world ; for he was a skilful chemist and pliilosophic 
thinker of international renown, who has brought 
light into many of the dark places of stereochemistry. 
His pioneering researches with the Grignard reagent ; 
his work on asymmetric synthesis and on the migra¬ 
tion of organic radicals; his isolation of optically 
active benzoin: these, and other achievements, are 
characterized by a subtle elegance and a rare com¬ 
bination of fastidiousness and delicacy. In attacking 
the refined secrets of the organic molecule, he discards 
the ponderous weapons of men of grosser mould for 
the light rapier of the “chymicall Artist”. By his 
b r il li ant and untiring investigations, McKenzie lias 
brought renown to his university and his college ; 
by his stimulating teaching he has inspired successive 
generations of his students; by his wise counsel he has 
aided his colleagues of Court, Senatus, and Faculty; 
and by his gifts of sympathy, kindliness, and under¬ 
standing he has gained the esteem and affection of all. 
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Mojsisovics von Mojsvar ( 1839 - 1907 ) 

On October 18 occurs the centenary of the birth 
of the distinguished Austrian geologist and palaeonto¬ 
logist Johann August Georg Edmund Mojsisovics von 
Mojsvar. The son of a surgeon, he studied law at 
Vienna, taking his doctor’s degree in 1804.. Three years 
later he entered the Geological Institute with which 
he was connected until his retirement in 1900. From 
1892 until 1900 he was vice-director of the Institute. 
His first geological tours were taken in the Salz- 
kammergut with his famous teacher Suess. For 
more than thirty years he devoted much attention 
to the Austrian Trias and among his principal 
writings was his work entitled “The Dolomite Beefs 
of South Tyrol” published in 1879. He was instru¬ 
mental in furthering the systematic collection of 
fossils from the Eastern Alps, and his own work on 
the Cephalopoda, said von Zittel, “is an achievement 
of permanent value and general scientific interest”, 
conferring a boon on Alpine geology and zoological 
knowledge. For many years, with Melchior Neumayr 
(1845-90) he conducted the Beitrage zur Palceantologic 
vnd Geologie Oesterreich-Ungarus; and he assisted 
in founding the Austrian and German Alpine Clubs. 
He died at Mallnitz on October 2 , 1907. 

William Morrant Baker ( 1839 - 1896 ) 

Mb.. WiT-.TjTA3i Morrant Baker, a prominent 
London surgeon of the pre-aseptic era, was bom on 
October 20, 1839, at Andover, where he was educated 
at the Grammar School. He received his medical 
training first by' serving as an apprentice to a local 
surgeon and later entered as a student at St. 
Bartholomew’s Hospital, London. He obtained the 
qualification of M.R.C.S. in 1864, and became 
F.R.C.S. in 1867. Between the years 1862 and 1892 
he obtained a number of appointments at his hospital, 
including those of demonstrator of anatomy, lecturer 
in physiology", surgeon to the skin department, 
casualty surgeon, assistant surgeon and full surgeon. 
He was also surgeon to the Evelina Hospital for 
Children, examiner for the Royal College of Surgeons 
and of the Universities of London and Durham, and 
associate editor of Kirke’s “Handbook of Physiology”. 
He retired from the staff of St. Bartholomew’s 
Hospital in 1892. Under the term of “Baker's cysts” 
his name is attached to hernial protrusions of the 
synovial membrane of a joint through an aperture 
in its fibrous capsule. He also invented a flexible 
tube of red rubber for tracheotomy which is named 
after him. 

Animals during War-time 

The importance of safeguarding animal life under 
war conditions lias been fully" realized by the Govern¬ 
ment and a useful and effective scheme has been 
worked out. The Home Office baa appointed a 
National Air Raids Precautions Animals Committee. 
In each district or danger zone, all the local veterinary 
surgeons and the animal clinics and depots of the 
local animal welfare societies are co-operating under 
regional organizers appointed by" the Home Office. 
These regional organizers are usually qualified 


veterinary surgeons. The Government A.R.P. Hand¬ 
book No. 12 dealing especially- with animals has been 
widely- circulated, and the People’s Dispensary- for 
Sick Animals purchased 100,000 copies for free 
distribution to people who cannot afford them. 

In a circular just issued to its members, the 
Zoological Society- of London directs attention to the 
“many grave problems” war conditions have brought 
to its collections, which include a serious drop in 
revenue. Drastic staff and general expenditure 
reductions have been made ; the aquarium lias been 
closed owing to the danger of air-raids breaking the 
glass tanks, and the reptile and tortoise houses are 
being closed to avoid the expense of heating them. 

A beginning has been made in the destruction of 
animals, and substitute food-tuffs not required for 
national needs are being used for the nucleus collec¬ 
tion it is hoped to preserve. The North of England 
Zoological Society has so far withheld the destruction 
of its collection at Chester Zoo, and under an ‘adop¬ 
tion’ scheme has already" had the cost of upkeep of 
many- of its animals promised under weekly- sub¬ 
scriptions, some for the duration of the war, from 
animal-lovers over a wide area. It has recently- 
accepted a large donation of waterfowl and geese 
from Mr. S. P. B. Frerne, and a foreign bird collection. 
It has used its educational value by admitting 
thousands of evacuees free. Dudley Zoo has offered 
most of its animals for sale. 

National Rat Week 

In view of the serious depredations on food stocks 
by rats, the Ministry- of Agriculture and Fisheries 
considers that the annual Rat Week should be held 
this year notwithstanding the war. The Week will 
begin on November 6 , and the Minister asks everyone 
to make a special effort during the week to destroy 
any rats on their own lands and premises and to 
take all possible steps towards securing concerted 
action against these vermin. The Rats and Mice 
(Destruction) Act, 1919, places an obligation upon 
every occupier of ‘land’, which term includes buildings 
on or under land, to take steps to destroy rats and 
mice on the property which he occupies and to 
prevent such property from becoming infested. The 
Ministry’s Advisory Leaflet No. 49—“The Destruc¬ 
tion of Rats and Mice” contains information and 
advice on methods for dealing with rats, A copy 
may- be obtained free of charge from the Offices of 
the Ministry, 10 Whitehall Pl$ce, London, S.W.l. 
Further information on the subject of rats is contained 
in Bulletin No. 30, “Rats and How to Exterminate 
Them”, copies of which are obtainable through any 
bookseller, or direct from H.M. Stationery- Office, 
York House, Kingsway, London, W.C.2, price 6 d. 
(Id. post paid). 

First Aid Posts and Workers 

A very useful 1 ‘Memorandum for the Guidance of 
Medical Officers and other Personnel at First Aid 
Posts” has been issued by the Ministry of Health 
(H.M. Stationery Office. 3 d. net). The* functions and 
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staffing of firtot aid posts, and the duties of first aid 
workers, are first dealt with, after which general 
directions are given for the use of dressings and 
treatment of injuries and bum*. Injuries and their 
first aid treatment are then dealt with in detail of 
various regions of the body. Finally, some valuable 
hints are given for the treatment of patients who may 
be suffering from fright, fear or nervous shock. The 
appropriate opium dosage to be used for clea n s i ng 
bums and scalds is given in an appendix. 

Psychiatry in the Punjab 

In his chairman’s address at the inaugural meeting 
of the Indian Division of the Royal Medico-Psycho- 
logical Association (< J . A lent. Sci 85, 381; 1939) 
Lieut.-Colonel C. J. Lodge Patch gives a striking 
account of the inhuman treatment of the insane in 
India which has persisted down to the present day. 
During the last hundred years, though there have 
been flashes of intelligence, interest and humanity in 
the ’forties, ’fifties and ’sixties associated with the 
names of Honigberger, Smith and De Renzy, there 
have been frequent returns to a state of almost 
primeval darkness. On his appointment as medical 
superintendent of the Punjab Mental Hospital in 
1922, Colonel Patch found a deplorable state of 
affairs. Nearly all the male patients were allowed 
to go about stark naked, handcuffs and fetters were 
applied on little or no provocation, and the patients 
were living in a reign of terror. His first act was to 
collect two hundredweight of handcuffs and send 
them in a bullock cart to the central jail. His next 
was to dismiss a swarm of undesirable attendants, 
and then to remove the bolts and bars which gave 
the hospital the aspect of a prison. Within the last 
few months a new hospital has been built to Colonel 
Patch’s designs on modem lines and not containing 
a single bar, grill or grating. Throughout the whole 
of India, abuses in the treatment of the insane still 
exist, as is shown by the fact that Colonel Patch has 
admitted to Ms hospital hundreds of patients with 
sears of beatings, blisterings, bleedings and other 
brutalities administered to drive out the devil 
supposed to have taken possession of the madman’s 
mind. There is therefore much that can be done in 
India by spreading knowledge of the nature, prophy¬ 
laxis and treatment of insanity. 

Dost and Disease 

In his inaugural thesis (Thtee de Paris, No. 622 ; 
1939 ), Dr. AodrS Ans&nat remarks that the inhalation 
of dost is the cause of various lemons in the respiratory 
syutem, but that the gravity of the pulmonary 
mvolvemorit is mainly due to its effect on the general 
condition. Ho adopts Teleky’s classification of the 
modes of auction of dust in the following eight groups : 
(1) A tnkMcbeooIcal action giving rise to charac¬ 
teristic lesions, especially in the case of silicosis and 
asbeetoeris. (2) An action which does not produce any 
changes in the lung until after intense and prolonged 
inhalati on, as in the case of coal and non-siliceous 
mineral dost. ( 3 ) An action affecting the respiratory 
tract rather than the lung, as in the oaee of coarse 


wood dust, textiles and cereals. (4) A carcinogenic 
action caused by the dust of chromates, nickel and 
radioactive substances. (5) A sensitizing or allergic 
action. (6) A chemical action favouring the develop¬ 
ment of inflammatory processes. (7) An infective 
action when the dust is associated with micro¬ 
organisms and fungi, etc. (8) An intoxication of the 
system, as in the case of manganese. Apart from its 
own action, dust may be an aggravating factor in the 
course of lung disease. The tuberculosis problem is 
closely connected with that of pneumoconiosis, and 
especially silicosis, which always aggravates the 
prognosis. Occupational diseases due to dust repre¬ 
sent an important cause of temporary or permanent 
incapacity for work and therefore have a bad effect on 
the general activity of a country. Before studying 
the means of repairing the damage done by certain 
forms of dust, it is important to secure the prevention 
of these diseases by the use of all the methods 
capable of protecting the worker, such as interception 
of the dust at its source, ventilation and the wearing 
of masks. The medical officer should play an im¬ 
portant part in the engagement of workers and 
should reject any who suffer from pulmonary disease, 
especially tuberculosis, as well as those with a 
defective naso-pharynx. After enrolment, the workers 
should undergo periodical examination, and skiagrams 
should be taken and kept for future reference. 

Destruction of Rabbits 

In days of war, our stock of wild rabbits has value 
as a food-supply, but the experience of the War of 
1914-18 was that the absence of game-keepers and 
rabbit-trappers permitted an excessive increase ; and 
their food value did not balance the damage to 
crops they did. Accordingly, in 1917 it was found 
necessary to legislate for the prevention of damage 
by rabbits, the emergency legislation being repealed 
in 1921. The experience of the last war is likely to be 
repeated in the present conflict, but now the situation 
is more favourable from the nation’s point of view, 
since there has been on the statute book since July 
of this year a Prevention of Damage by Rabbits Act, 
wMch offers facilities for dealing with the rabbit pest. 
For the successful carrying out of the obligations of 
the Act, the Universities Federation for Animal 
Welfare has published a revised and enlarged edition 
of its “Instructions for Dealing with Rabbits”. This 
20 -page pamphlet gives much information about 
rabbit-proof fencing, fumigation, long-netting, ferret¬ 
ing, shooting, catching with dazzle-light (an imprac¬ 
ticable method under ‘black-out’ conditions), catching 
in enclosures, and it naturally omits reference to the 
less humane method of the steel-trap against which 
the Federation has waged constant warfare. The 
pamphlet is a handy and reliable guide to methods 
of keeping down rabbits, and its value is increased 
by the inclusion of the text and a brief explanation of 
the provisions of the new Act. Single copies of the 
pamphlet may be had free on enclosing a stamped 
and addressed quarto envelope to TJFAW, Gordon 
House, 29 Gordon Square, London, W.C.l, or larger 
quantifies will be supplied at cost price (3d. each). 
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Tuberculosis in Cyprus 

t The final report on investigations on tuberculosis 
in Cyprus, conducted by Dr. N. D. Bardswell for the 
National Association for the Prevention of Tuber¬ 
culosis, has been issued ( Tubercle , 20, 97, 165 ; 1939). 
An intensive study of the disease in the Lamaca 
district indicates that actually the incidence of 
pulmonary tuberculosis is low, 140 eases in a popula¬ 
tion of 42,000, with an average death-rate of 0*69 
per 1,000 population. There is little non-pulmonary, 
and no bovine, tuberculosis, and the disease in dis¬ 
tribution is sporadic and largely familial. These 
figures fall far short of estimates by the Cyprus 
authorities prior to the National Association's 
mission. The Cypriot has a high resistance to the 
disease, which appears to be transmitted to an 
unusual degree from one individual to another. This 
is dependent upon the national habits; families 
almost invariably live and sleep in one room, and, in 
winter, houses are always completely closed at night. 
The standard of living of the people is low and 
poverty almost universal, though the nutrition of 
the people appears to be adequate. Tuberculosis in 
the Lamaca district and in Cyprus generally, though 
low in incidence and benign in type, is difficult to 
control owing to the general conditions existing in 
the island. The most effective measures would be 
the establishment of dispensaries in various parts of 
the island, and of a small sanatorium for education 
and treatment of the more favourable cases. A com¬ 
prehensive tuberculosis scheme on these lines is in 
process of organization. 

The Government Laboratory 

Reporting on the work of the Government 
Laboratory for the year ending March 31. 1939, the 
Government Chemist, Dr. J. J. Fox, surveys the 
scientific work which is carried on at the laboratory 
in Clement’s Inn Passage, at the Custom House, 
London, at the comical stations at certain seaports, 
at the Geological Survey Museum, at the Office of 
Works Stores, and at the War Office Supply Reserve 
Depot, Deptford. Substantially more than half a 

c million examples were dealt with, although the 
number was about seven thousand less than in the 
preceding year. As is well known, these samples are 
drawn from an extremely wide range of products ; 
foodstuffs and medicinal substances are tested for 
purity and for conformity with specification, 
beverages, oils, etc., are assessed for duty, metals, 
coal, rubber, cement and many other materials 
purchased by Government Departments are sub¬ 
mitted to examination, and expert assistance is 
rendered in the detection of fraud. In addition, the 
Government Laboratory makes a very substantial 
direct addition to ohemical science as a result of the 
many investigations* which its normal work neces¬ 
sitates, of its participation in international oceanic 
research, of the pure research work which is con¬ 
stantly in hand, and of the personal contributions 
of members of the staff to the deliberations of 
various councils and committees which deal with 
scientific and industrial problems. 


Farm Electrification 

The recent trends in research and development 
which characterize farming to-day are discussed in 
an article contributed to the Electrical Review of 
September 15 by A. G. H. Dent. The types of 
farming in Great Britain are now very varied ; there 
are few large fields of wheat and barley; but the 
average farm produces dairy produce, poultry, 
market gardening and livestock and a certain amount 
of grain for consumption by the livestock. The 
electrical authorities giving a supply to some areas 
have little difficulty in showing farmers that they 
can get an economic return by using electricity, but 
in other areas the problem is a difficult one. The 
cost of giving facilities to a farm at some distance 
from the supply may be high, and there may be 
little evidence of an annual return which would 
justify the authorities in giving these facilities. 
Notwithstanding drawbacks, the development of 
rural electrical supply in Great Britain has reached 
a position comparable with that in any other country. 
We are glad that the British Electrical and Allied 
Industries Research Association is now examining 
the standardization problem of supply to isolated 
farms and is putting into action schemes of experi¬ 
ment and research applied to various farm processes. 
These schemes cover both agricultural and horti¬ 
cultural experimental work. The plans of research 
are both technical and economic in character. They 
aim at establishing the best and most practical 
technique of doing a farming operation, the most 
suitable apparatus for the job and the proper method 
of application. On the economic side, the aim is to 
find the exact cost of the electrical method in com¬ 
parison with other methods and to find out what 
modifications of practice are desirable to obtain 
the maximum efficiency from the electrical 
method. 

Science and Fruit Growing 

Recent issues of the American Fruit Grower 
contain several brief announcement s of successful 
applications of science to the fruit-growing industry. 
The issue for May describes the use of solidified 
carbon dioxide in addition to the usual wet ice for 
the cooling of strawberries during transit from 
Louisiana to New York. The new method saves 
25-40 per cent in refrigeration costs, and has the 
additional advantage that the gas resulting from 
evaporation enhances the keeping quality of the 
fruit. Prof. M. A. Blake of the New Jersey Experi¬ 
ment Station shows, in the same issue, that stout 
vegetative growth of the apple shoot is more to he 
desired for fruit bud production than long slender 
shoots. The formation of such buds depends upon 
the presence in the wood of more starch and sugars 
than are utilized in growth and respiration. This 
excess cannot be stored while succulent or rapid 
growth continues, but only after growth in length is 
arrested. R. J. Cohen, in another direction, has used 
the oil from grapefruit seeds as a mordant in textile 
dyeing, whilst Dr. W. M. Neal has tested the residue 
from such seeds as a possible food for livestock. The 
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July number contains a brief account of the investi¬ 
gations of Dr. E. X. Cory of Maryland into the insect 
pests of chestnut, hazel nut and walnut trees. A 
new departure in control practice lies in the use of 
synthetic cryolite and barium fluo&ilicate, applied as 
a spray or dust against the walnut husk maggot. A 
fascinating study of codling moth damage has been 
made by John A. Callenbaeh of Wisconsin University. 
He found that such injury was greatest near dusty 
roads. Dust upon the fruit prevented the proper 
covering of spray fluids, and it has been shown that 
roads can be rendered dust less by the use of calcium 
chloride spread upon the surface. 

Check-Lists of Forest Trees in Ceylon 

The Imperial Forestry Institute at Oxford has 
been issuing a series of check-lists of the forest trees 
and shrubs of the British Empire, under the editor¬ 
ship of Dr. J. Burtt Davy and Mr. A. C. Hoyle. The 
fourth of the series is entitled ‘'Draft of First 
Description Cheek-List for Ceylon 5 \ These mono* 
graplis are chiefly designed for the use of forest 
officers. So far, although there has been a forestry 
department in Ceylon for more than half a century, 
all the forest officer has had to consult is Trimen’s 
“Handbook of the Flora of Ceylon 55 , consisting of six 
large tomes, published some thirty-five years ago, 
with a supplement by Alston issued in 1931. The 
Check-List in question has been compiled from 
published records and herbarium material. Home 
832 species of trees and shrubs are included. In 
addition, a list of exotic conifers introduced into 
Ceylon, comprising twenty-five species (genera, 
Callitris, Cupressus, Juniperus, Widdringt onia, Abies, 
Picea, Pinus, Pseudotsuga, Sequoia, Taxodium, 
Tsuga}, is included in an appendix. There is also an 
indispensable list of vernacular names. 

Science Progress 

The editors and publishers (Messrs. Edward 
Arnold and Co.) of Science Progress, founded by Sir 
Ronald Boss in 1907, announce with regret that the 
October number will be the last to appear for the 
preasnt. The purpose of this well-known quarterly 
review is to record recent advances in pure science 
and to publish articles by those who have played a 
leading part in such work ; as research of this kind 
is bound to be seriously diminished in war-time, it 
has been reluctantly decided to suspend publication 
until conditions are more favourable. 

TJ» Faraday Society 

Tufc Faraday Society will continue its normal 
so tor as possible during the war. Roughly 
00 per cent of the members are normally resident in 
the Dhitod K in gdo m, and 40 per cent overseas, 
including 8 per cent resident in German territories. 
The Society's services to its members consist mainly 
in the regular publication of the Transactions and 
in the provision twice yearly of meetings of such 
importance that it is worth while coming from 
all parts of the World to attend. This latter 


aethity mu&t obviously be suspended for the time 
being, but it may be possible to organize ‘general 
discussion’ m writing, and to publish the final 
record. The papers which were to have been dis¬ 
cussed in Cambridge during September 25-27 will 
be published early in 1940, and it can then be seen 
whether a written ‘discussion 1 is practicable and 
useful. The Transactions will appear regularly every 
month and the policy of publishing all papers as 
soon as they have been refereed and accepted will 
be continued. It is hoped, moreover, that the flow 
of papers from overseas will continue to increase. It 
should be emphasized that, though the Traixsactions 
are printed in English, the Society will, if desired, 
bear the cost of translating any accepted paper which 
may be written in another language. The usual 
arrangements for exchange of membership with 
the Electrochemical Society, the Nederlandsehe 
Chemische Vereeniging and the Soci4t6 de Chimie 
Physique will be continued for 1940. 

Institution of Electrical Engineers 
It has been decided by the Council that as many 
as possible of the activities of the Institution of 
Electrical Engineers should be carried on during the 
period of the war in the same way as hitherto, and 
that the library and headquarters of the Institution 
should remain for the time being in the present 
building at Savoy Place, W.C.2. AT meetings that 
were to have been held in London for the reading 
and discussion of papers have been cancelled. Most 
of the local centres have also suspended their pro¬ 
grammes. As an alternative to meetings, a complete 
list of the papers that were to have been read will 
be issued to members at the end of October, and 
advance copies can be obtained on application to the 
Secretary. Copies of the presidential address, which 
was to have been delivered by Mr. Johnstone Wright 
at the opening meeting in London on October 26, 
will be circulated. As already announced, the 
associate membership examination arranged for 
November next will take place, and it is hoped that 
it will be found practicable to continue to hold this 
examination at the usual intervals in future. 

The Linnean Society 

The Linnean Society of London has decided to 
carry on its functions at Burlington House, Lon¬ 
don, during the war, so far as is possible. The 
rooms of the Society will be open from 10 a.m. until 
half an hour before sunset. Three meetings have 
been arranged to be held before Christ mas , on 
October 26, November 9 and 23, beginning at 2.30 
pun. The Council of the Society is particularly 
anxious that the rooms of the Society shall be 
maintained as a central meeting place for biologists 
for the purpose of both formal and informal dis¬ 
cussions. 

British Psychological Society 

The work of the British Psychological Society is 
being carried on at 20 West Avenue, Hendon, 
London, N.W.4, where correspondence and inquiries 
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should at present be sent. Meetings of the Society 
have been suspended, but it is hoped to hold the 
annual general meeting on December 9, at 2 p.m. 

Imperial College of Science and Technology 

The following Departments of the Imperial 
College of Science and Technology will reopen on 
October 17 for the categories of students mentioned : 
Engineering, Mathematics. Physics (second and third 
years and postgraduates); Chemical Engineering. 
Geology and Oil Technology (third and fourth years 
and postgraduates ); Mining, Mining Geology and Oil 
Technology (second year). In addition, the Chemistry 
Department will open on October 24 for second and 
third year and postgraduate students, and it is hoped 
that the postgraduate course in aeronautics may be 
reopened at an early date. The third and fourth year 
mining and mining geology students are at Camborne, 
and the third and fourth year metallurgy students at 
Swansea. Such students of biology as can be accom¬ 
modated will assemble at the College Biological Field 
Station at Slough. It has not been found possible to 
continue the first year work leading to the Inter¬ 
mediate B.Sc. and B.Sc.(Eng.). 

Colonial Service i Recent Appointments 

The following appointments and promotions have 
recently been made in the Colonial Service : P. A. 
Gething, agricultural officer, Nigeria; R. Smith, 
superintendent of agriculture. Gold Coast ; W. S. 
Biggar, veterinary officer, Northern Rhodesia ,* J, B. 
Randall, veterinary officer, Uganda; J. I. Taylor, 
veterinary officer, Northern Rhodesia; D. G. White, 
veterinary officer, Tanganyika Territory ; W, L. 
Ricketts, personal assistant to the Director of 
Agriculture and Fisheries, Palestine ; G. Griffith, 
(Chemist, Agricultural Department, Uganda), chemist 
(soils), Agricultural Department, Straits Settlements 
and Federated Malay States ; U. J. Moffat (agricul¬ 
tural officer), senior agricultural officer. Northern 
Rhodesia; T. G. Strangeways (superintendent of 
agriculture, Gold Coast), agricultural officer. Northern 
Rhodesia; C. B. Bisset (field geologist), senior 
geologist, Uganda; A. E. P. Kershaw (senior in¬ 
spector of mines), chief inspector of mines. Federated 
Malay States ; E. B, Thomas (inspector of mines, 
Nigeria), inspector of mines. Federated Malay States ; 
R. H. C. Higgins (veterinary officer), senior veterinary 
officer, Tanganyika Territory; W. Allan (entomo¬ 
logist), assistant director and entomologist, Agricul¬ 
tural Department, Northern Rhodesia; W. A. 
Macky (formerly meteorological officer, Malaya), 
meteorologist, Bermuda. 

Announcements 

Lord Stamp, chairman of the London Midland 
and Scottish Railway, and president in 1938 of the 
British Association, has been appointed adviser on 
economic co-ordination to a committee of Ministers, 
under the chaiimanship of the Chancellor of the 
Exchequer, dealing with the co-ordination of depart¬ 
ments in relation to economic and financial policy. 


Sir Frank Smith, formerly secretary of the 
Department of Scientific and Industrial Research, 
has been appointed director, and Mr. R. S. Whipple, 
chairman of the board of directors of the Cambridge 
Instrument Company, Ltd., deputy director, of 
production of scientific instruments. Ministry of 
Supply. 

Sir Joseph Barcroft, Sir Harold B. Hartley and 
Sir Frank E. Smith have been appointed members 
of the Advisory Council to the Committee of the 
Privy Council for Scientific and Industrial Research. 
The Right Hon. Lord Cadraan and Sir James Jeans 
have retired from the Council on completion of their 
terms of office. 

On account of prevailing war conditions, the 
Council of the Zoological Society of London has 
decided for the present to discontinue the fortnightly 
scientific meetings. 

Dr. Joseph Rigney D’Attnoy, dean and professor 
of pathology, Louisiana State University Medical 
Centre, New Orleans, has been decorated with the 
Order of Conrmendatore of the Crown of Italy in 
recognition of his achievements in the fields of 
medical research and education. 

On the recent occasion of the celebration of the 
Mikado’s birthday the Empress of Japan gave half 
a million yen for the foundation of a campaign 
against tuberculosis. 

The following awards of the North-East Coast 
Institution of Engineers and Shipbuilders have 
recently been made : Institution Shipbuilding and 
Engineering Gold Medals to Dr. T. W. F. Brown, 
of Messrs. R. and W. Hawthorn, Leslie and Co., Ltd., 
for a paper entitled “Vibration Problems from the 
Marine Engineering Point of View'* (Engineering 
Medal); Mr, Arnold Emerson, of the William 
Froude Laboratory, National Physical Laboratory, 
for a paper entitled “Special Trials of the Beacon 
Grange : the Effect of Steering on Propulsion” 
(Shipbuilding Medal); M. C. James Memorial Medal 
to Dr. S. F. Dorey, chief engineer surveyor of Lloyd's 
Register of Shipping, for a paper entitled, “Strength 
of Marine Engine Shafting”; R. L. Weighton 
Memorial Medal to Johan Boele, student at King's 
College, Newcastle-upon-Tyne ; Institution Scholar¬ 
ship for 1939 (value £100) to William Taylor Atkinson, 
apprentice of Messrs. Richardsons, West garth and 
Co., Ltd., Hartlepool; George Mitchell Harroway 
Scholarship for 1939 (value £100), to James Dawson, 
apprentice of Messrs. Smith’s Dock Co., Ltd., South 
Bank on Tees. 

Erratum:. In Nature, October 7, p. 635, col. 2, 
second line of legend to the graph, for “1 mol. of 
0*1 M sugar or ester solution” read “1 ml. of 0*1 M 
sugar or ester solution”. 



666 


NATURE 


Oct. 14, 1939, vol. 144 


LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return , or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

Notes on points in some or this week's letters appear on p. 674. 
Correspondents are invited to attach similar summaries to their communications. 


Evaporation of Built-up Molecular Films 


Evaporation of built-up molecular films opens 
up a promising field of research, and we have applied 
it successfully in the following cases : 

(1) Determination of condensation coefficients. The 
accurately known area 1 , and state of molecular 
orientation* of the surface are of great advantage, 
whilst the evaporation may be readily followed by 
watching the change in colour. So far we have 
carried out determinations with films of stearic and 
arachidic acids deposited on stainless steel slides in 
the usual manner from a trough adjusted to pH 3 by 
means of acetic acid (no metallic ions present). The 
films are submitted to high vacuum in a glass tube 
‘oven* maintained at the required temperature, 
closed at one end and terminating at the other in an 
orifice opening into a space immediately connected 
to the pump, and with a surface cooled by solid 
carbon dioxide about 6 mm. distant from the orifice. 
Two films composed of the same number of layers, 
with areas S t and S 2 , are evaporated together in 
ovens with different orifice areas A 1 and A t respec¬ 
tively. The times t x and t % required for the complete 
evaporation of the two films are observed. 

Let v be number of molecules evaporating from a 
slide per cm.* per sec. into high vacuum ('ideal 
evaporation *); N be number of molecules per cm. 3 


N Q 


; where 


forming a complete monolayer; g~ ^2tzMRT 

N t is Avogadro’s Number, M is the molecular weight 
and R and T have their usual meanings; a is the con¬ 
densation coefficient, that is, the fraction of the 
molecules imp in gi ng on the film from the vapour 
phase which condense ; n x and n t are the number of 
layers disappearing per sec.; and p x and p, are the 
vapour pressures of fatty acid in the ovens. 

Now the first film evaporates at a rate but 
receives molecules by condensation at a rate 8 x ayLp 19 
so that the net rate of evaporation is a\ip x ) 

molecules per sec. This rate is also measured by 
the reduction in the thickness of the film, and is 
S x n x N molecules per sec. When a steady state is 
reached, the number of molecules evaporating per 
sec. from the film is equal to the number escaping 
through the orifice in the same time, that is, gdiPv 
Thus 


S t (v - otppi) =» S x n x N = i ; 
and similarly 


S* (v - ayp») = #*n*A T - pA t p t . 


_ _ n * ZlJZ* 

HaBee * 

SttAfa — Si/Ajf 

Thus a can be obtained without a determination of 
the saturated vapour pressure——an advantage since 
this is of the order of 1(H mm. 


Preliminary results show that the values of a for 
stearic and arachidic acids are both equal to 
0*01 ± 0*004. Tins figure is small, but not improbably 
so. Alty and Mack ay 3 ’ 4 obtained 0*17 for camphor 
and 0*036 for water. Moreover, the most significant 
factor in producing low a-values is probably the 
steric or orientation effect (Volmer 5 ), and this is 
certainly of particular importance in the case of 
fatty acids, consisting as they do of a polar head 
which must fit into a predetermined place in the 
lattice, and a very long chain. 



It is hoped to extend these measurements to othei 
fatty acids and also to other suitable volatile sub 
stances. It should then be possible to throw furthei 
light on the correlation between a-values and mole 
cular structure, already tentatively discussed bj 
some authors (Alty 8 , Volmer 5 ). 

(2) Determination of the free acid content of built-uj. 
soap films. The mixed film is subjected to high 
vacuum in the oven described above, when the fret 
acid vaporizes and the neutral soap remains. The 
colour of the film changes owing to the fall in re 
tractive index, and from the values of the initial anc 
final apparent thicknesses, measured by comparisor 
with a standard step-gauge, the proportions of neutra 
soap and free fatty acid in the original film can bt 
calculated. Results for bariiun stearate depositee 
on stainless steel slides from troughs containing 
2 x 10- 4 M sodium bicarbonate, 6 x 10“ B M barium 
chloride, and adjusted to the required pH by the 
addition of ammonium hydroxide or acetic acid, are 
given in the accompanying graph. Our values diffei 
somewhat from those obtained by Langmuir and 
Schaefer* for the composition of barium soap films 
on the trough surface—that is, before deposition— 
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being in fact closer to their values for calcium soaps. 
The difference may be due to the adsorption of Xa ~ 
ions ; this ’was suggested by Langmuir and Schaefer 
to account for the difference between their own 
values for barium and calcium respectively. Measure¬ 
ments are in progress for ‘soaps’ composed of various 
other metallic and higher fatty acid ions. 

Built-up films of volatile substances should also 
prove useful in molecular ray technique : the rate of 
effusion can be observed directly by matching the 
change in colour of the film within the transparent 
oven as already described. 

8. J. Gregg. 

University College, E. E. Widdowson. 

Hull. 

August 29. 

1 BIkerman, Proc. Roy. Soc A, 170, 133 (1930). 
s Clark, Sterrott and LeppH, J. Atncr. Chem . Soc . 57, 330 (1935) 

* Alty and Mackay, Proc. Roy. Soc., A, 149, 104 (1935). 

* Alty, Proc . Roy. Soc., A, 161, 63 (1937). 

3 Volmer, “Kinetik der Pha^nMldung", 29 (1939). 

6 Langmuir and Schaefer, J. Amer. Chew. Soc., 58, 2*5 (19)6). 


Large Anisotropy of the Electrical Conductivity of 
Graphite 

Graphite is a hexagonal crystal with a perfect 
basal cleavage. The carbon atoms in it are arranged 
in layers parallel to the basal plane, the atoms in 
each layer forming a regular hexagonal net-work 1 . 
The distance between adjacent layers is 3*4 A., which 
is much larger than the distance between adjacent 
atoms in the same layer, namely, 1*42 A. The 
crystal exhibits some remarkable magnetic properties. 
Whereas its susceptibility along directions in the 
basal plane is about —0*5 10 - * per gm., which is 

nearly that of diamond, the susceptibility along the 
normal to the plane is more than forty times greater, 
being equal to -22 n 10“ e per gm. at room tem¬ 
perature 3 . The abnormal diamagnetism along the 
latter direction shows a striking temperature de¬ 
pendence 3 , and is structure-sensitive 2 . 

Associated with the abnormal diamagnetism along 
the normal to the basal plane, we should naturally 
expect a much larger electrical conductivity in the 
ba*al plane than along the normal to the plane. On 
examining the available literature, we find that 
conductivity measurements on single crystals of 
graphite have been made along directions in the 
basal plane only 4 . We have therefore made measure¬ 
ments both along these directions and along the 
normal to the basal plane, using some well-developed 
single crystals from Ceylon. We find that the con¬ 
ductivity in the basal plane is at least ten thousand 
times larger than that along the normal to the plane. 
Whereas the specific resistance in the basal plane is 
of the order of IC** 4 ohm-cm., the specific resistance 
along the normal to the plane is 2-3 olira-cm. 

K. 8. Kjushnan. 

X. Ganguli. 

Indian Association for the 

Cultivation of Science, 

Calcutta. 

Sept. 1, 

1 Bernal, Proc. Roy. Soc., A, 106, 749 (1924). 

* Kriblman, NATURE, 138, 174 (1934); Gangull, PM. May., £1, 355 

(1936). 

* Krihiman and Gangull, Nature, 139, 155 (1937); Z. Krut. % A, 100, 

530 (1939). 

4 Koenlgsbeiger and Weiss, Ann. Phye., 35, 1 (1911); Roberts, Aim. 

Phy 40, 455 (1913); RyschkewiUch, Z. EUktrochem., 89, 474 

(1923). 


Life-time of the Mesotron 

In a recent note 1 . Prof. P. M. S. Blackett seeks to 
link quantitatively the observed life-time of the 
mesotron to other constants of Nature. I should 
like to propose what seems to me a simple and 
direct deduction of this quantity by relating it to 
the theory of the nature of the mesotron which I 
recently advanced 3 . 

This theory suggests that a heavy electron may be 
thought of as a quasi-stable state of an ordinary 
electron moving at a speed such as to enable it to 
fulfil a simple resonance condition with an atomic 
nucleus near which it chances to pa<*s. Thus the 
‘birth’ of a mesotron is connected with the approach 
of a moving electron to within a distance a of a 
nucleus, where a zz e 2 m 0 c 3 represents the range of 
nuclear forces. 

It is natural to assume that, in addition, the 
annihilation of such a particle may be conditioned by 
close approach to a nucleus. The mean free path of 
a very fast electron moving among the nuclei of gas 
atoms is given by an expression of the form 


where n is the number of atoms per unit volume and 
a has the value given above. Then the life-time of a 
mesotron moving with essentially the velocity of light 
will be 


-o 


l 

c 


?« 0 2 e 3 


( 2 ) 


Substitution of numerical values, using for n the 
number of atoms per unit volume in air, leads to 
t 0 — 2*48 x 10“* sec., in remarkable agreement with 
the experimental value of about 2*5 ) KH sec. 

Speculations as to the fate of the excess energy 
(mass) Of the mesotron upon its annihilation must be 
reserved until more extensive experimental informa¬ 
tion is available. 


Central College, Ira M. Freeman. 

Chicago. 

Sept. 2. 


1 Nature, 144, 30 (1989). 

* Phyt. Rfc., 53. 606 (193*). 


Dipole Moment and Alkyl Chain Length 
Baker and Groves 1 have recently determined 
accurate values for the dipole moments of toluene, 
ethyl benzene, isopropyl benzene, and tertiary butyl 
benzene, by the gas temperature method. 

Baker has also pointed out* that the observed 
sequence of dipole moments is represented by a graph 
of exponential form (p being plotted as ordinates 
against arbitrary equal abscissa increments). 

Werner* has expressed the moments of a homo¬ 
logous series CnHj^j-xCN by means of an exponential 
series, but no relation exists between dipole moment 
and side-chain length as a homologous aromatic 
series is ascended. It is now found that if p is plotted 
against 1/r*, where r is the distance between the 
carbon of the ring and the terminal carbon atom (H^in 
the case of benzene) for C g H a , C R H B CH 8 and 
C^Hfi.CsHj, a straight line results : ^ 



r,(A.) 

1/r* 


C.H, 

1-06 

0-890 

0*00 

C.H.CH, 

1-54 

0*422 

0*37 

CtHgCiH* 

2*53 

0-150 

0-58 


3*95 

0-064 

0-65 


Limiting value, y 

- 0-69 J). 
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Extrapolation of this line (see diagram) predicts a 
limiting value for the dipole moments of the series of 
0*69, in good agreement with 0*70 D found by Baker 
and Groves (lor. cit .) for tertiary butyl benzene. 
Assuming also that u for rc-propyl benzene is reason¬ 
ably the same as that found for iso-propyl benzene, 



and calculating the root mean square value for r 
usingEyring’sformula 4 , r 1 = c x * [n + 2(^-1) cos 0 + 
2 (» - 2} cos*0 .... -{“2 cos n_1 9j, where c x is 
the distance between consecutive carbon atoms 
and 0 = 71°, the figure shows that conformity to 
the relation results. 

R. O. Jenkins. 

36 Grand Avenue, 

Ely, Cardiff. 

August 29. 

1 Baker and Groves, J. Chan. 5oo., 1144 (1939). 

* Baker, J . Chem. Soe., 1150 (1939). 

*Werner Z. yihy*. Chem., B, 4, 371 (1929). 

1 P**t. Itev.. (2) 39, 740 (1932). 


Removal of Fluorine from Potable Waters 

FntJOaiHB as the etiological factor in the pro¬ 
duction of a destructive hypoplasia of human 
dentition, known as mottled enamel, was established . 
beyond doubt by Smith ei oZ. This resulted in a 
universal recognition of fluorine toxicosis as a public 
health problem. Numerous methods whereby the 
soluble fluorine fraction of natural waters can be 
reduced to a safe level are encountered in the 
literature. The majority of these methods, however, 
are oostly and impracticable. Several workers 
reported the value of tri-calcium phosphate as a 
d ftfluori Tu>. in g agent. The solute fluorides are either 
absorbed or thrown out of solution as the fluo- 
apatite. However, the use of various types of tri- 
caleium phosphate in filter beds in conjunction with 
waters of high salt content results in a rapid im¬ 
pregnation and inactivation of the active principle. 
The result is that a continual check on the fluorine 
content of the* effluent water is imperative. 

X have observed that in the rpn of 

the titratable acidity of aqueous gghrt.Vq nft of 


superphosphate, the soluble fluorine fraction suffers a 
reduction. Maclntire and Hammond stressed the pos-. 
sibility of exploiting commercial superphosphates as a 
source of calcium phosphate to effect the removal of 
fluorides from natural waters. This method will, 
however, result in a marked increase in the fluorine 
content of the water before treatment and a very 
high subsequent sulphate content of the treated 
water. 

It has been shown in this laboratory that there is 
a marked reduction in the solubility of both the 
sulphate and fluoride compounds present in super¬ 
phosphate at very liigh aqueous concentrations. 

By simply introducing a small volume of the 
highly concentrated solution into a fluoride-con¬ 
taminated water and precipitating tricalcimn phos¬ 
phate in a flocculent state in the medium by the 
addition of lime, the resultant treated water will 
contain a mere fraction of one part per million of 
fluorine while the sulphate in solution amounts to a 
trace. In practice this method of removing fluorine 
is inexpensive and simple, and gives reliable results. 

P. K. VAN DEE MeEWE. 

Onderstepoort, 

South Africa. 

Aug. 24. 


Myosine and Adenosinetriphosphatase 

Ordinaby aqueous or potassium chloride extracts 
of muscle exhibit but a slight capacity to mineralize 
adenosinetriphosphate. Even this slight liberation 
of phosphate is mainly due, not to direct hydrolysis 
of adenosinetriphosphate, but to a process of second¬ 
ary, indirect mineralization, accompanying the trans¬ 
fer of phosphate from the adenylic system to creatine, 
the corresponding enzymes (for which the name 
‘pliosphopherases’ is suggested) being readily soluble. 

In contrast to this lack of adenosinetriphosphatase 
in the soluble fraction, a high adenosinetriphosphatase 
activity is associated with the water-insoluble proteins 
of muscle. This enzymatic activity is easily brought 
into solution by all the buffer and concentrated salt 
solutions usually employed for the extraction of 
myosine. On precipitation of myosine from such 
extracts, the adenosinetriphosphatase activity is 
always found in the myosine fraction, whichever 
mode of precipitation be used : dialysis, dilution, 
cautious acidification, salting out. On repeated 
reprecipitations of myosine, the activity per mgm. 
nitrogen attains a fairly constant level', unless de- 
naturation of myosine takes place. Under the 
conditions of our experiments (optimal conditions 
have not been determined) the activity of myosine 
preparations ranged in different experiments from 
360 to 600 microgram phosphorus liberated per mgm. 
nitrogen in 5 min. at 37°. Expressed as 

/ {igm.P/31 x 22-4 \ 

w \ “ mgm, N x 6*26 x hour/ 

this gives values of 500-860. 

Acidification to pH below 4, which is known to 
bring about the denaturation of myosine 1 , rapidly 
destroys the adenosinetriphosphatase activity. Most 
remarkable is the extreme thermolability of the 
adenosinetriphosphatase of muscle : the enzymatic 
activity shown by myosine solutions is completely lost 
after 10 min, exposure to 37°. This corresponds with 
the well-known thermolability of myosine 1 . In respect 
of its hig h thermolability adenosinetriphosphatase 
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resembles the protein of the yellow enzyme, 
which when separated from its prosthetic group 
is also rapidly inactivated at 38' (Tlieorell 3 ). 
Evidently in the intact tissue of the warm-blooded 
animal (all experiments were performed on rabbit 
muscles), some conditions must exist which stabilize 
the myosine against the action of temperature. A 
marked stabilizing effect on the adenosinetriphos- 
phatase activity seems to be produced by the adenylic 
nucleotide itself. As can be seen from the accompany¬ 
ing graph, in the presence of adenosinetripliosphate 
the liberation of phosphate proceeds at 37° over a 
considerable period (Curves I, la and 16), whereas 
the same myosine solution warmed alone to 37° for 
10-16 min. shows on subsequent addition of adenosine- 
triphosphate an insignificant or no mineralization 
whatever. 



Crude buffer extracts accomplish a quantitative 
hydrolysis of the labile phosphate groups of 
adenosinetriphosphate ; myosine, reprecipitated three 
times, liberates but 50 per cent of the theoretical 
amount of phosphorus (see figure). It acts as true 
adenosine -tri -phosphatase and yields adenosinedi- 
phosphate, which is not further dephosphorylaied 
and has been isolated in substance. This may serve 
as a convenient way of preparing adenosinediphos- 
phate, instead of using crayfish muscle 4 . The 
adenosinediphosphatase is thus associated with the 
more soluble proteins, occupying an intermediate 
position between adenosinetriphosphatase and the 
most readily soluble phosphopherases. 

Under no conditions tested could we obtain a 
separation of adenosinetriphosphatase from myosine. 
Either the activity was found in the myosine pre¬ 
cipitate or else it was absent from the precipitates 
and from the remaining solution. This disappearance 
of the enzymatic activity we regard as the result of 
the start of denaturation of the very unstable myosine. 

We are led to conclude that the adenosinetri¬ 
phosphatase activity is to be ascribed to myosine or, 
at least, to a protein very closely related to and at 
present not distinguishable from myosine. Thus the 
mineralization of adenosinetriphosphate, often re¬ 
garded as the primary exothermic reaction in muscle 


contraction, proceeds under the influence and with 
the direct participation of the protein considered to 
form the main basis of the contractile mechanism of 
the muscle fibre. 

W. A. Engelhabdt. 

M. X. Ljttbtmowa. 
Institute of Biochemistry, 

Academy of Sciences of the U.S.S.R., 

Moscow. 

August 7. 

1 y. Muralt, A., and Edsili, .1T. T., Biol. ( hem., 89, '{31 <19 iul 
- Bat*' Smith, E. C., Proe. Roy. B, 124, 13 i <19171. 

1 Tilt orrll, H., Biorhem. Z 272. 155 (1934); 278, 263 (1033). 

4 Lohmann, K., Bftrhew. Z.. 232. 109 (1933;. 


Trans-amination of l- and d-Amino Acids in Normal 
Muscle and in Malignant Tumours 
As stated in a previous paper 1 , glutamic amino- 
pherase from muscle tissue is absolutely specific for 
amino acids of the Z-series. Slight trans-amination 
effects with the artificial d-amino acids (optically 
pure) in the presence of native muscle pulp, then con¬ 
sidered as requiring additional proof, have since been 
observed almost regularly in some twenty-five experi¬ 
ments with -glutamic acid and pyruvate or with 
d-alanine, d-valine, d-leucine and d-isoleucine and 
a-ketoglutarate. The mean ratio of the trans¬ 
amination values of the optical antipodes (I d), com¬ 
puted from the experiments with glutamic acid and 
with alanine, amounts to 7*3 (Table 1). 

Tvble i. 

| Avprae;i_* %alue-> of traiiijunlna- | 

■ tlon, of total added nmino- 
Li?;ynje . Number 1 nitrogen Ratio [ 

preparation ofe\pt<-.- Id 

With /-amino itli rf-amino 
aeiiK arid* 


Mu^rle pulp 13 37V2 , 7-3 

Glutamic ! 

aminopherase 7 3^*1 0 * 


The study of the rates at wliick Z- and d-amino 
acids are trans-aminated in the presence of malignant 
tissues has acquired exceptional importance in the 
light of the remarkable results obtained by F. K6gl 
and H. Erxleben* indicating that tumour proteins 
contain appreciable amounts of d-amino acids, and 
large amounts of d-glutamic acid in particular. A 
few incidental experiments bearing upon this question, 
reported by Euler and associates' 1 , are essentially 
qualitative and allow of no definite conclusion. 

We have carried out an extensive series of experi¬ 
ments on the trans-amination of d- and /-amino acids 
in the presence of minced tissue from various experi¬ 
mental malignant tumours. In Table 2 a summary 
is given of all our experimental results (in view of 
the considerable degree of variation, depending upon 
the very heterogeneous kind of material). 

It is seen that malignant tumours completely 
failed to effect trans-amination in some instances, 
as we have found before 4 ; in all -other cases, the 
rates of amino-nitrogen transfer were markedly 
inferior to those observed with normal tissues (usually 
less them 15 per cent in 2 hours). But only the 
extent of trans-amination of the /-amino acids it, 
lowered, while the conversion of the d-forms appears 
to proceed at the same low rate as in muscle tissue, 
and sometimes more rapidly (in some instances 
the rf-form is not attacked at all, in other cases the 



670 


NATURE 


Oct. 14 , 1939 , vol. iu 


Z-form alone fails to react). On the average, there 
results for malignant tumours a relative shift of the 
configurational selectivity of glutamic aminopherase 
in favour of the -enantiomers, owing chiefly to the 
lowered intensity of Z-amino acid trans-amination. 
The mean ratio of trans-amination values (lId) 
amounts to Ml. The experiments are being con¬ 
tinued. 


factor W concentrate; (3) Id-12 plus synthetic 

riboflavin; (4) id-12 plus riboflavin plus factor W * 
concentrate fed ad lib .; (5) Id-12 plus riboflavin plus 
factor W concentrate, food intake restricted to that' 
of rats receiving only El-12. 

The rats were fed supplements for two weeks 
previous to sacrifice. Twenty micrograms of riboflavin 
and 0*4 ml. of a factor W concentrate (equivalent to 


Table 2. 

Trans-amination !n minced tumour tissue, 2 horns, at 37°. 


Type of turnout 


Amino-nitrogen 


i Brown-Pearce carcinoma (rabbit! 


l Jensen sarcoma (tat) 


SlnelnStov-Kricbevaky sareoma (rat) 
Rout. &am«ma (foul) 


Fischer sarcoma (fowl) 
Brown-Pearce carcinoma 


Jensen sarcoma 
«. *» 
Fischer sarcoma 


Trans-amination 'values, 

% of total added amino-nitrogen 


uuimuir 

With the Z-form 

With the d-form 

Glntaroic acid 

1*9 

0 


0 

0 


8-1 

4*0 


20 

1 0 


0 

3*8 


10*8 

3*4 


0 

0 

r - „ 

0 

7*4 


13*6 

15 0 


0 

14*0 

j, 

6-2 

0 


i 0 

0 

.. 

3-4 

9*3 

1- 

1-5 

4*0 


0 

0 

>» ,» 

20-0 

0 

Alanine 

16*2 

21*6 

Valine 

16*3 

8*9 

Leucine 

i 20*0 

12*0 

Alanine 

5*4 

0 


4*1 

1*2 

*» 

3*1 

14*0 


Average with /-farm, 6*0; with d-form, 6*4. Ratio l(d « 1*11 


There is a certain conformity between our findings 
and the data of KfigI and Erxleben on partial protein 
r&cemization in tumours. But if the weak trans¬ 
amination capacity of the tumours and the relative 
nature of the shift in optical specificity is considered, 
it seems unlikely that this shift should be of funda¬ 
mental significance for the genesis of the stereo¬ 
chemical abnormality of tumour proteins. 

A. fe. Bbatostein. 

R. M. Azarkh. 

Dept, of Physiological Chemistry, 

The A. M. Gorky Institute of 
Experimental Medicine, 

Moscow. 

Aug. 12. 

1 Brwmstedn, A. 1L, Natttrb, 148, 609 (1939). 

* F m and Brxleben, H., Z. ptyrtoi. Chem^ 288, 57 (1039). 

* Enter, H., et oL, Z. pkytiol. Ctern,, 259, 201 (1939). 

* Brwmstela, A„ and Kritemnn, M., Smymoloqia, & 144 ( 1037 ). 


Reduction of the d-Amino-Add Oxidase Content oi 
Rat Tissues in Riboflavin Deficiency 

It baa been demonstrated that a riboflavin de¬ 
ficiency in the rat produces a marked derangement 
in those enzyme systems which are involved in the 
<xxida$<Hi of certain intermediates of carbohydrate 
metfeboKsm (Axelrod and Blvehjem, unpublished 
resultel. The possible effects of such a deficiency 
upon the melsbolism of amino-acids have beer 
eraggested bgr the discovery of Warburg and Christian 3 
proefebefcic group of the d-amino-add oxidase 
) of JErejbfc* ife ft flavin-adenine dumdeotide. 

Wb wtx* d fffeted for »x weeks on tha K-U 
BIvfllJ|an/Enebn and Oteson* 
At the end of tbia period, feadSag of Isha v«ious 
mmfimxa** w twgm art tt* !w*i* g«*ip<*l in tf* 
following rn an b e r : (1) basal * {2) JS-is plxu 


0*4 gm. of liver extract) were fed daily. The factor 
W concentrate was prepared from liver extract 
(Wilson) by butanol extraction, the riboflavin being 
removed from the butanol extract by absorption on 
fullers earth (Sargent) and irradiation of the filtrate 
in alkaline solution. The riboflavin determinations 
were carried out by the microbiological assay method 
of Snell and Strong 4 . The d-amino-acid oxidase was 
determined manometrically using an homogenized 
tissue suspension as the source of enzyme and 
d. 1-alanine as the substrate. 

The following results were obtained : » 

(1) The livers of rats fed El-12 and id-12 plus 
factor IT concentrate showed a marked decrease in 
their riboflavin content. A slight decrease in the 
riboflavin content of the kidney was observed in 
both groups. 

(2) The livers of rats fed only the basal El-12 
ration contained greatly decreased amounts of d- 
amino acid oxidase. The kidney showed a slight 
decrease. 

(3) Supplementing id-12 with riboflavin, although 
restoring the riboflavin content of the liver to its 
normal level, raised the d-amino-acid oxidase content 
to only 50 per cent of its normal value. Complete 
restoration of both the riboflavin and d-amino-acid 
oxidase content of the kidney was accomplished in 
this group. 

(4) The addition of the factor W concentrate to 
id-12 produced effects in the d-amino-acid oxidase 
content of the liver and kidney which were very 
similar to those obtained with the addition of 
riboflavin. 

(6) The addition of riboflavin and factor W con¬ 
centrate increased the riboflavin and the d-amino-acid 
oxidase content of both the liver and the kidney to 
their normal level. Similar effects were noted in the 
group receiving the same supplements, whose daily 
rntaka was restricted to that of the Id-12 animals. 
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The results of the enzyme analyses are summarized 
in the accompanying table : 

Qo, in Presence of rf.i -alanine as Substrate* 


Group 

Liver 

Kidney Cortex 

K-12 (6) f 

0*5 

17*0 

K-12+TF (7) 

1*9 

24*5 

K-12-f-flavin (7) 

1*7 

24*1 

Normal (stocfc) (5) 

3-2 

20-0 

K-l 2-f-TT-f flavin, ad lib . (6) 

3 3 

25*0 

K-12+IF-r flavin, restr. (5) 

3-9 

27-0 


* Average values after subtraction of the no-substrate readings ^ ere 
used in the calculation of Go,. 

f Values in parentheses Indicate the number of animals in each 
group. 

These results indicate the importance of riboflavin 
in the synthesis of the prosthetic group of c?-amino- 
acid oxidase, and that other members of the B 
complex may also be related to the formation of this 
enzyme. 

Ball* has shown that xanthine oxidase is an 
alloxazine protein. Preliminary experiments indicate 
that the tissues of rats raised on the K -12 ration 
show similar decreases in their xanthine oxidase 
activity. 

A. E. Axelrod. 

Department of Biochemistry, H. A. Sober. 
University of Wisconsin, * C. A. Elvehjem. 
Madison, Wisconsin. 

Aug. 23. 

1 Warburg, O., and Christian, W., Blochem . Z., 298, 150 (1938). 

1 Krebs, H., Z. physiol. Chem ., 217, lfil (1933). 

1 Elvehjem. C. A., Koehn, C. J., and Oleson, j. J., J. BioL Chem.. 115» 
707 U$36). 

4 Snell, E., and Strong, F., Ind. and Eng. Chem. t ii, 346 (1939). 

- Ball, E. G., Science, 88,131 (1938). 


Ambisexual Action of Progesterone as Observed in 
the Common Australian Opossum 

In contrast to the generally accepted theory that 
progesterone has only definite effects in females, we 
have found that this hormone produces readily 
demonstrable changes in the intact male as well as 
in the female Australian opossum (Trichosurus 
mtlpecula ). 

In the immature female opossum, progesterone 
increases the size of the mammary glands and of the 
pouch. This increase may be as much as two to 
three times that of the pre-experimental size. In 
the immature male progesterone may bring on what 
we term testicular ‘ascent’, that is, the testicles which 
were pre-experimentally confined to the scrotum of 
these animals were observed to leave the scrotal sac 
and to ascend as far as the inguinal area. This was 
observed in two pouch embryos of about four months 
of age (body weight 0*18 kgm. and 0*2 kgm,), where 
after one injection of 2 mgm. of synthetic progesterone 
the testicles were found to have left the scrotum. A 
similar observation was also made in two almost 
fully grown male opossums of about one year of age 
(body weight 1*3 kgm. and 1*4 kgm,), in which 
broadening and relaxation of the neck of the scrotum 
was noted after one to two weekly injections of 2 mgm. 
of synthetic progesterone, and after one or two more 
weekly injections the testicles were found to have 
left the scrotum. 

This ascent, however, which is made possible by a 
widening of the neck of the scrotum, as brought on 
by the administration of the progesterone, is not 
permanent, and on inspection the testicles may 
sometimes be found in front of the inguinal area or 


sometimes in the scrotum of the same animal. In 
the latter case, however, the testicles are quite easily 
pushed out of the scrotum under the abdominal skin. 
Testicles and scrotum underwent no gross atrophic 
changes during an experimental period lasting about 
two months, following which it becomes impossible 
to bring on testicular ascent in the almost fully grown 
animals because the testicles had become too large 
to pass through the opening provided by the scrotal 
neck. This is in agreement with observations made 
on fully grown opossums, where it was found that 
the neck of the scrotum was widened after the 
injection of progesterone but testicular ascent could 
not be accomplished. 

The testicular ascent as produced with progesterone 
is entirely different from that obtained in the same 
species with oestrogens. In this case, the testicular 
ascent as brought on in immature opossums injected 
with cestrone or cestradiol is permanent, and the 
scrotum as well as the testicles undergo marked 
atrophic changes 1 . 

By continuing the weekly injections of progesterone 
into the almost mature animals for a period exceeding 
two months, a frankly androgenic reaction was 
obtained. The penis of these animals, winch with 
the exception of a few days during breeding seasons 
is hidden in the cloaca, becomes visible and may 
protrude to its full length (3—4 cm.). This erection 
is almost permanent in the resting animal which, 
however, particularly on handling, is capable of 
retracting the organ. This observation, which indi¬ 
cates the androgenic nature of progesterone when 
administered to the intact animal, has also been demon 
strated recently by Greene, Burrill and Ivy* following 
the administration of “relatively enormous quantities” 

to castrated male rats. . ^ 

A. Bolliger. 

A. Carrodtts. 

Gordon Craig Research Laboratories, 

Department of Surgery, 

University, Sydney. 

Aug. 29. 

1 Bolliger, A., and Carrodus, A., Australian and New Zealand J . 

Surgery , to be published in October, 1939. 

J Greene, R. R., Bunin, M. H.. and Ivy, A. t\, Endocrinology , 84, 851 
(1939). 


Preference of Dalmatian Dogs for Particular Positions 
in Coach Running, and Inheritance of this Character 

Perhaps the most widely known characteristic of 
dogs of the Dalmatian breed is their habit of following 
horses and of running underneath the axles of moving 
carriages. Recently our attention has been directed 
to some observations with regard to differences in 
the specific positions under a carriage favoured by 
individual Dalmatians and the probability that these 
preferences are inherited. 

In one large colony of Dalmatians where tr ainin g 
for coaching has been practised for more than 
twenty-five years, individual animals have been 
permitted to choose the position beneath the carriage 
which he or she preferred. Some dogs consistently 
run with their noses very close to the heels of the 
horses (position A). Some insist on having their 
head just under the front axle (position £), while 
some prefer to have the head between the two axles 
(position C)- Others insist upon staying underneath 
the rear axles (position D) or entirely behind the 
carriage (position E). A few animals have been so 
little interested in horses and carriages that their 
training had to be abandoned (position F). 
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Data upon the preferences of sixty-five animals 
have been made available to us. These have been 
classified in the accompanying table : 


Position^ 

A 

B 

C 

D 

E 

F 


Anmnls preferring positions 
12 
34 
2 
4 
12 

.. .. 1 


3Qii this it can be seen that dogs of the Dalmatian 
breed definitely differ with regard to the eagerness 
with which they follow horses and carriages. Since 
approximately 70 per cent of the animals tested 
choose those positions which entitled them to be rated 
as ‘good' coaching dogs, it is evident that this trait 
is deeply* entrenched in the breed. 

We have also grouped these individuals according 
to their family relationships. Such classification 
shows that among the descendants of parents having 
a ‘good 1 rating similar ratings predominated. On the 
other hand, matings of a strain headed by a champion 
Dalmatian who was ‘poor’ at following a coach gave 
descendants who also were 'poor 1 through three 
generations. 

Thus it appears (1) that the tendency of Dalmatians 
to follow horses and carriages falls into several 
different grades and (2) that these gradations may 
be transmitted to descendants. It is planned to 
publish our data and their analysis in detail later. 
Meanwhile, since training of Dalmatians for running 
with carriages has nearly disappeared in America, we 
appeal to readers of Nature who have observations 
upon the responses of Dalmatians to training for 
coaching to communicate with us. 

Harry C. Trgtble. 

Harvard Medical School, Clyde E. Keeler. 

Boston, Massachusetts. 

Aug. 14. 


Oligodynamic Control of Eelworm (Heterodera 
manorti ) 

Further researches relative to Nageli’s discovery 
(1893) of the oligodynamic action of various metal 
ions revealed that the silver ion in strongly diluted 
solutions (0*9-0*01 mgm. silver per litre) possesses 
high germicidal properties. 

Various countries are already applying this prin¬ 
ciple to the sterilization of preserves, drinking water 
and swimming baths as well as for medical purposes. 

Evan small animal beings, the size of fish larva*, 
etc.* are exterminated by these solutions, whereas 
higher organisms are not detrimentally affected. 

At tlie Tobacco Research Station, Trelawney 
(Southern Rhodesia), these data were made a starting 
point for an entirely new method of practical eelworm 
control as against the ‘classical* chemical and agri¬ 
cultural methods, which hitherto have not succeeded 
in solving the problem. 

The first tests were made in vitro with a solution 
of silver nitrate (1 mgm. per litre). From erne to 
throe quarters of an hour was sufficient to kill all 
larvae. In the tobacco plant no harmful influence 
could be detected with solutions weaker than 
1: 10,009. The practical application, however, 
presented some difficulties : (a) because of the photo - 
sensitive property of silver salts, rapidly rendering 
the solutions inactive to a large extent; (b) because 
of the strong affinity of silver ions as regards organic 
matter adsorbing the silver. These difficulties could 
be overcome by the application of soluble, organic 


silver compounds. In a field experiment the best 
results were obtained with silver proteinate. Of the 
plants treated only 7 per cent (= B) were infested 
as compared with B = 90 per cent in the controls. 
Moreover, the average degree of infestation (= A ) of 
the diseased, treated plants was less than 5 per cent, 
while A constituted 26 per cent in the controls. 

A x B 

This gives us the following relative figures 

. , A x B 

0-36 in the plants treated as against —jqq— — 23 


in the controls, that is ± 1 : 64. Only 500 gm. 
silver proteinate per acre (±0*1 gm. per plant) was 
used at a cost of 21s. per acre. The silver proteinate 
was mixed with the fertilizer and applied in standard 
cups. As the controls had not reached 100 per cent 
and the outlay allowed for a larger dose per acre, 
hothouse tests were afterwards made with 0-3 gm. 
per plant (about 3 metric pounds per acre). This gave 
the required 100 per cent control. 

Further research is in progress to determine the 
minimum quantity of silver proteinate with optimal 
effect, the action on the latent stages (for example, 
the ova) and the application of silver proteinate to 
the disinfection of river water, utilized for watering 
seed-beds, as well as the action of other, possibly 
preferable, silver compounds. 

J. W. H. Hovy. 

Tobacco Research Station, 

Trelawney, 

Southern Rhodesia. 

Aug. 23. 


Propagation of the Agent of Measles in the 
Fertile Hen's Egg 

In the several reports in the literature concerning 
attempts to propagate the agent of measles in the 
fertile hen’s egg, data on the demonstration of the 
agent by experimental inoculation into those species 
which are generally regarded as susceptible, namely, 
humans and monkeys, have been lacking or incon¬ 
clusive. 

In the course of experiments on measles, we have 
initiated several independent sets of serial egg 
transfers with Seitz filtrates of throat washings 
(obtained through the courtesy of Dr. Joseph Stokes, 
jun., and Er. Aims C. McGuiness of the Children's 
Hospital, Philadelphia) collected in broth from 
different measles patients on first appearance of the 
rash. Despite the fact that lesions in the chorioallan¬ 
tois or viscera of the embryo were not regularly 
observed, pooled broth emulsions of these tissues have 
been passed from egg to egg by the method of 
Burnet 1 , and rhesus monkeys have been inoculated 
in order to detect the presence of virus. With the 
first strain after four such egg transfers, and with two 
other strains (each initiated with washings from 
different patients) after five egg passages, the monkeys 
inoculated with embryonic material showed after 
variable inoculation periods coryza, malaise and a 
typical maculo-papular rash* with subsequent branny 
desquamation. Two of the monkeys also showed a 
definite neutrophilopenia. 

A characteristic maculo -papular rash without other 
accompanying symptoms was observed in a monkey 
on the 12th—16th days after infection with 12th egg 
passage material of one strain and on the lOth-llth 
days in a monkey given 29th egg passage material of 
another strain initiated by unfiltered human measles 
blood. Two monkeys inoculated with material from 
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normal eggs showed no symptoms other than some 
it neutrophilopenia and, like normal animals, developed 
"the typical disease of experimental measles when both 
groups were tested with active virus from human cases. 
Two monkeys previously recovered from infection 
with 4th or 5th measles egg passage material respec¬ 
tively, when retested at the same time as the above 
normals and those previously given normal egg 
material, remained perfectly normal. 

W e are investigating whether the milder syndrome 
produced in monkeys with later egg passages is due to 
modification or disappearance of the agent of measles. 

In association with Dr. Joseph Stokes, jun., and 
Dr. Gerald O’Neill of the Children’s Hospital, Phila¬ 
delphia, a study is being made of the effects produced 
in several groups of children by inoculation with egg 
passage material. 

Geoffrey Rake. 

Morris F. Shaffer. 

Division of Microbiology 
Squibb Institute for Medical Research 
New Brunswick, New Jersey. 

August 30. 

1 Bui net, F. M., Med. Res . Coun , Spec. Rep. Ser. No 220 (1936). 

1 Blake, F. 0.. and Tra^k, J, !>., J. Exp. J led., 33. 383 (1921 1 . 


Names of some Atlantic Loggerhead Turtles 

Mr. H. W. Parker in commenting upon my letter 
to Nature 1 disagreed with my opinion that the 
turtle Schoepff* had figured as Testudo caretta Linn, 
was the olive-backed Mexican loggerhead and not the 
common brown-red form. 

My reasons for this opinion are that I have not come 
across any brown-red loggerheads with four enlarged 
inframarginal scutes, whereas de Sola 3 figures an 
undoubted Mexican olive-backed loggerhead showing 
exactly the reverse arrangement of inframarginals to 
SclioepfPs figure, namely tliree on the right and four 
on the left. There is no doubt that de Sola’s photo¬ 
graph depicts the Mexican form, since it possesses 
only a single enlarged mandibular scale on each side, 
as does SchdepfFs figure, whereas the brown-red 
loggerhead generally possesses three, sometimes two 4 . 
It will also be noticed that Sehoepff’s other figure, a 
carapace in dorsal view, possesses the subcircular 
Outline characteristic of the Mexican, whereas the 
carapace of the brown-red form possesses a relatively 
compressed pygaJ area 5 . 

I consider this evidence sufficient for regarding 
Schfiepff’s figure a representation of the Mexican 
loggerhead. Parker 1 has already explained that 
Lianas description of Testudo caretta is too vague for 
specific identification, consequently this name should 
be available for the first recognizable specific account 
of a loggerhead described as Testudo caretta. The 
first to do so was Schdepff*, who figures the Mexican 
olive-backed loggerhead. I agree with Parker 1 that 
Daudin’s name Testudo caouana B is inapplicable to this 
turtle, but he gives a good reason for applying it to 
the brown-red loggerhead of the Atlantic. 

P. Debantyagaea. 

Colombo Museum, 

Ceylon, 

August 16. 

1 Parker, Nature, 144, 156 (1939). 

* Sohdepff* "Hlstoria Testndtnum" (1702). 

3 4e Sola, ButL N. York Zoo. Soe. t 34,137 (1031). 

4 Deraulyagala, “Tetrapod Reptiles of Ceylon", 1 (1939). 

4 Hay, Proc. UJ5. Nat. Mu*., 34,183 (1908). 

*Bandln, Nut. NaL Rept., «, 54 (1802). 


There appears to be no authority for the belief 
that, where the original description is unrecognizable, 
the name is applied on the basis of the first recog¬ 
nizable account which appears afterwards under the 
same name. If the work of subsequent authors is 
taken into account at all, that of Lacepede, Bonnaterre 
and Daudin must also be considered. They proposed 
the specific name caouana as a substitute for the 
Linnean caretta and in doing so might be considered 
to have fixed the Linnean name. 

H. W. Parker. 

British Museum (Natural History), 

Cromwell Road, London, S.W.7. 

September 7. 


Training of Engineers 

The reference to the training of engineers which 
appeared in the issue of Nature of July 29, p. 218, 
is of special interest at the present time in view of 
the forthcoming conference convened by the Institu¬ 
tion of Civil Engineers for February 1940, and of 
the grave shortage of engineers, not only in Great 
Britain, but also in the Dominions. The remark 
made in the latter part of the article on the per¬ 
functory interest shown by the governing bodies of 
our engineering institutions in this question can he 
fully endorsed from long personal experience. Thus 
the Institution of Municipal and County Engineers 
examines many hundreds of candidates yearly, but 
remains solely an examining body, and offers no 
official assistance to those candidates who are not in 
a position to go to a university or recognized technical 
college for their training, and tliis applies also to 
the Institution of Civil Engineers itself. 

The only way in which such candidates can obtain 
their technical training is either by private study, a 
most difficult task at best, or by means of a corre¬ 
spondence course, and I have been unable to find a 
single engineering college in Great Britain catering 
for such men which possesses any backing of a 
statutory nature such as is possessed by universities 
and technical colleges. In other words, candidates 
of this category are forced to obtain their technical 
training by means of a correspondence course 
organized by a ‘college’ trading solely for private 
profit. Many of these establishments are no doubt 
efficient enough as regards the getting of candidates 
through examinations, but this does not necessarily 
produce well-trained engineers, and up to the present 
there has been no provision whatsoever in Great 
Britain for correspondence courses organized by 
authorities financed by public funds. 

In the Union of South Africa, such provision is 
made by the Witwatersrand Technical College, with 
the special object of reaching those men who by 
reason of position or the location of their work are 
unable to obtain their technical training at a univer¬ 
sity or technical college, and similar provision is 
made in certain respects by the University of Mel¬ 
bourne, Australia. In my opinion, the immediate 
need is the inclusion on education committees of 
engineers who are really interested in the training of 
this class of man, and the active co-operation of 
education authorities with the view of meeting their 
need by the provision of adequate correspondence 
courses entirely divorced from considerations of 
private profit. 

Bernard H. Knight. 

University of the Witwatersrand, 

Johannesburg. 
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Dr. B. H. Knight’s letter is welcome as emphasizing 
the apathy which exists on this subject. What has 
been done in South Africa and also in Australia for 
students out of reach of teaching institutions should 
be possible in England. The aspect of private profit 
is a bogy that obsesses the professional educationist, 
but the fact that the practical training of engineers 
is far more influenced by commercial considerations 
causes no concern whatever. While it is the case 
that correspondence colleges in Great Britain have 
no official recognition, it can be said that at least 
one, the Technological Institute, has received the 
encouragement of both the Institution ^ of Civil 
Engineers and the Royal Aeronautical Society. 

What has to be feared is the ‘dead hand’ of 
officialdom, as is shown by the following case. A lad 
working in the country received an elementary 


training in classes held in the works and then went 
to a technical institute in the near-by town. Having ^ 
there completed the equivalent of the first two years' 
of the National Certificate course, he took the third- 
year subjects in the county borough, 10-12 miles 
away, trave lling three nights a week, and passed the 
ex aminat ion. He was not, however, awarded the 
certificate. The verdict was that he must now attend 
the second-year course—in effect, a sentence of one 
year’s educational imprisonment. While the system 
is controlled with such lack of vision that a better 
way out could not be seen, any prospect of an 
enlightened policy must be dim, but it is to be hoped 
that the forthcoming conference will deal fairly with 
the case of those hapless students who are, as it were, 
‘without the gate’. 

The Writer of the Artiom. 


Points from Foregoing Letters 


Useful results can be obtained by submitting built- 
up molecular films to high vacuum ; S. J. Gregg and 
E- E. Widdowson have determined by this method 
the condensation coefficients of stearic and arachidic 
acids, and the free-acid content of built-up films of 
barium soaps. 

K. S. Krisbnan and N. Ganguli find that the specific 
resistance of a single crystal of graphite in the basal 
plane is at least one ten-thousandth of that along 
the plane normal to the basal plane. 

Using the assumption that a heavy electron may 
be regarded as a quasi-stable state of an ordinary 
electron, Ira M. Freeman derives a formula for the 
life-time of a mesotron which gives a result in good 
accord with experimental deductions. 

H. O. Jenkins has found a linear relation between 
dipole moment and l/r\ in the series C«H a , CJS B CU 9t 
CbH 5 C*H 5 , etc., where r is the distance between the 
carbon of the ring and the terminal carbon atom of 
the side chain (H in the case of C e H 6 ). This relation 
also gives the correct limiting value of p for the series. 

P. K. van der Merwe describes a simple and 
inexpensive method of decontaminating water of its 
fluoride "by the addition of superphosphate and 
precipitating tricalcium phosphate by the addition 
of lime. 

W. A Engelhardt and M. N. Ljubimowa state that 
they have extracted adenosmetriphosphatase of 
muscle. It is precipitated with and has all the pro¬ 
perties of myosine. Thus the primary energy-yielding 
reaction in muscle, the hydrolysis of adenosine- 
triphosphate, seems to be associated with the protein 
fo rming the anisotropic contractile part of the muscle 
fibre. 

In an extensive series of experiments, A E. Brairn- 
efcqia and R. M. Azarkh have shown that trans¬ 
amination of dU and Z-amino-acids is either not 
effected at all by minced tissue from various malignant 
tissues or at a much lower degree than it is by normal 
tissues. 

Axelrod, H* A Sober, and CL A. Elvehjem 
i #avp demenstrited a decrease in the d-amino-acid 
of UvOr from rats fed on a diet low 
febcfe rib9%^,q&d faotqr W . When tfia basal 
yip4 with riboflavin alone or a 


factor W concentrate alone, there was some increase 
in the oxidase content of the liver, but the value 
returned to normal only when both riboflavin and 
the factor TV concentrate were given. 

Ambisexual action of progesterone has been 
observed by A.* Bolliger and A. Carrodus in the 
common Australian opossum. In the female, pro¬ 
gesterone was found to increase the size of the 
pouch; in the male, broadening of the neck of the 
scrotum was observed, followed in immature speci¬ 
mens by testicular ascent. After prolonged admini¬ 
stration the penis remained in a state of erection. 

H. 0. Trimble and C. E. Keeler report that over 
a period of twenty-five years Dalmatian dogs in¬ 
habiting a large colony have shown differences in 
the eagerness with which they have followed horses 
and have had individual preferences for particular 
positions when running beneath a carriage. These 
differences and preferences appear to have been 
transmitted to offspring through several generations 
to an extent which seems to have genetic significance. 

J. W. H. Horry describes a new method of practical 
eelworm control by the use of soluble, organic silver 
compounds. The best results were obtained with 
silver proteinate. 

Filtrates of throat washings collected from measles 
patients on first appearance of the characteristic rash 
have been used by G. Rake and M. F. Shaffer to 
infect fertile hens’ eggs. Broth emulsions from such 
infected embryonic tissue have been passed from egg 
to egg, and even after five such transfers are still 
able to produce measles symptoms in rhesus monkeys. 

Referring to an article in Nature on the training 
of engineers B. H. Knight endorses, from personal 
experience, the statement made as to the perfunctory 
interest shown by the professional institutions in 
education. For those out of reach of approved 
colleges he recommends the establishment of corre¬ 
spondence courses as have been arranged in South 
Africa and Australia. Our contributor, by way of 
co mme nt, directs attention to the way in which the 
approving authority at present deals with cases not 
confor ming to the system, and to the need for a 
more enlightened attitude towards such students as 
are hampered by distance. 
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RESEARCH ITEMS 


Ancient Metal Objects 

The Research Committee of the British Association 
engaged in the analysis of ancient metallic objects 
and their comparison with naturally occurring ores 
(formerly the Sumerian Committee) prepared a report 
for the Dundee meeting on its work in 1938-39. The 
method of micro -analysis has been mainly employed, 
but recently time and cost have been saved by quan¬ 
titative determinations by means of the spectrograph. 
Standard alloys of known composition make it 
possible to give actual figures, in place of approxima¬ 
tions, of an accuracy approaching that of chemical 
analysis. A further twenty-five specimens from Troy 
(Prof. Blegen) have been examined, and a large num¬ 
ber remains which will be examined spectroscopically. 
Broadly speaking, the specimens from Troy I—IV 
are of copper, mostly with high arsenic, hut including 
two bronzes, while from Troy VT and VII bronzes 
greatly preponderate, and the proportion of arsenic 
is less, indicating a different source for the copper. 
Analyses of ores from many of the possible sources 
of copper are still lacking. Fifteen knives and spears 
from Cyprus (J. R. Stewart) included only one 
bronze, which contained several per cent of zinc, as 
did one of the specimens free from tin. Arsenic and 
silver were prominent impurities. Nine objects from 
Tell Duweir were: gold, three; eleotrum, one; 
copper, three ; and bronze with varying impurities, 
two. Eleven objects from Hureidha, south Arabia 
(Miss G. Caton-Thompson) were: copper, six; 
bronze, three ; iron and silver, one each. An axe- 
hammer from Hungary (H. J. E. Peake) was of native 
copper. Two fragments of pottery with black glaze 
(Mr. Peake), one Tell Halaf ware from Arpachiyah, 
and the other al’Ubaid ware from Nineveh, showed 
the pigment in both instances to be magnetic oxide 
of iron. 

Kiliwa Indians of Lower California 

Visits on three occasions between 1928 and 1936 
paid by Peveril Meigs, 3rd. to the group of Indians 
in Lower California known by variants of the name 
Kiliwa in the records of several writers, have added 
to the records of a people of whom in 1929 only 
thirty-six individuals, mostly members of five 
families, were still living (Ibero-Americana, 15; 
1939). The Kiliwa territory covered an area of some 
1,500 sq. miles, with a diversity of natural landscape. 
The principal inhabited part was a semi-arid area 
lying between two great forested plateaux. In the 
southern part of Kiliwa territory is the San Felipe 
Valley, a wide alluvial floored structural basin some 
1,500 ft. above sea-level. The only part occupied 
bo-day is the Arroyo Leon Upland, a rough granitic 
upland with an elevation of 3,000 ft. The existence 
of an early population is indicated by rook-carvings or 
petroglypbs. The Indians have no legends to explain 
by whom they were made. Descent is reckoned 
patrilineally, and the sibs or lineages are definitely 
associated in the minds of the people with specific 
geographic localities. A taboo on mentioning names 
of the dead made it difficult to obtain information 
about the lineages. The principal movements of the 
Kiliwa consisted of their annual treks to the pifion 
groves and to San Felipe for food. Feuds with 


neighbouring tribes restricted travel. Certain foods 
were outstanding, at the head of the list being the 
agave, or mescal, plant, cooked by the usual roasting 
pit method of the south-west. Rabbit and deer were 
probably the most important meat animals, and 
were hunted with throwing sticks or bows and arrows. 
Large-scale slaughter took place in co-operative 
hunting, when the game was scared by bush-fires lit 
by the hunters. 

New Breeding Place of Gannet 

For so many centuries the gannet remained 
restricted to a few nesting sites that any fresh 
evidence of the remarkable extension of range now 
taking place is of unusual interest. In July 1939, the 
Rev. J. M. McWilliam and Lord David Stuart saw 
three or four garmets on the Scar Rocks in Luce Bay, 
Wigtownshire; and on a subsequent visit on August 1 
they found a nest containing a young gannet. The 
Scar Rocks are only about a hundred yards in length 
and about fifty feet high, but the south-east end is 
precipitous, and there the birds could nest in security. 
It is possible, therefore, that the nest of 1939 indi¬ 
cates the beginning of a new colony (British Birds 9 
33, 105, Sept. 1939). We would add that the successful 
nesting of this small number of gannets lends no 
support to the suggestion recently made upon rather 
slender evidence that successful nesting in a new 
colony is associated with a stimulus due to the group 
reactions of a considerable number of birds. 

The Four-Eyed Blenny 

The suggestion that the horizontally divided eye 
of Anableps is related to the double function of vision 
in air and in water, led C. M. Breder and E. B. 
Grosser to study the four-eyed blenny, Dialommus 
fuscus (Zoologia , 24, 239 ; 1939). The specimens 
examined were obtained at Indefatigable Island, 
Galapagos. In outward appearance each eye seems 
to have two pupils, but this is due to the presence of 
a vertical band of pigment in the cornea, and the 
internal structure of the eye, with its single lens, is 
like that of typical fishes. The purpose of the pig¬ 
ment band is unknown, though it obviously makes 
vision possible only through a fore and an aft opening. 
But since the focus of the eye of a fish is altered by 
back and forward movements of the lens, it is just 
possible that the four-eyed blenny might be able so 
to adjust the lens that the anterior portion was in 
focus for aerial vision while the posterior portion 
was in focus for vision in water. This suggestion 
could hold only if the fish was in a vertical position, 
and it has been observed that a habit of the blenny 
is to climb out of steep-sided pools by scaling the 
vertical walls of rock. Clearly a decision about the 
function of this curious eye arrangement must await 
further observation and experiments in an aquarium. 

Adaptation in a Dolphin's Backbone 

In his very thorough description of the skeleton of 
Prodelphinus grqffmam , a species which he himself 
first described in 1934, Einar Ldnnberg directs 
attention to the varying stability of the backbone in 
its different regions (Ark. Zool. f 30, No. 20 ; 1939). 
From the arrangement of the articulations of the 
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vertebral elements and the angle of the spinous 
processes it “would, appear that the anterior three 
fifths of the backbone has almost no power of 
bending in a dorsal direction up to the 32nd vertebra. 
From that point to the 40th vertebra,, in the lumbar 
region, vertical mobility has been gained by modifi¬ 
cations in the articulations. Then follows a second 
less movable area, in the pro xim al part of the 
caudal region, which is succeeded by the terminal 
half of the tail region which is capable of strong 
movements in any direction. The total number of 
vertebra in the specimen examined was 77. 

Blowfly Research in Australia 

The sheep blowfly problem is well known to be 
one of major importance in Australia. A consider¬ 
able amount of valuable research has been carried 
out by the staff of the Federal Council for Scientific 
and Industrial Research. These investigations 
come under two main categories, namely, the col¬ 
lection of information on these insects and their 
relation to their environment, and the study of the 
susceptibility of sheep to blowfly strike. An essen¬ 
tial requirement for much of this work is a large and 
regular supply of blowfly larvae. This in turn in¬ 
volved the development of a simple synthetic medium 
as the food supply for the larvae. The CounciPs 
Pamphlet No. 90, 1939, by F. G. Lennox, is entitled 
“The Development of a Synthetic Medium for 
Aseptic Cultivation of Larvae of Luoilia ouprina 
The basal medium contains only yeast and sodium 
chloride, in addition to agar, which is added to give 
a suitable gel consistency. While the larvae attain 
their full size on this medium, their growth is more 
rapid on one in which the agar is replaced by fresh 
egg-white. The production of fully grown blowfly 
larvae on a yeast medium has, it seems, rather upset 
preconceived ideas as to their supposed nutritional 
require m e n ts. The author states that he knows of 
no previous record of the successful rearing of “flesh- 
fly larva*” in the total absence of animal protein. 

Genetics of Streptocarpus 

W. J. C. Lawrence, R. Scott-Moncrieff and V. C. 
Sturgess (J. Gm. t 38, 299-306; 1939) make an 

interesting comparison between the history, the 
genetics and chemistry of plant pigments in the genus 
Streptocarpus. The aeaulescent group of species 
differ in morphology and geographical distribution 
from the caulescent group. The former group has 
32 chromosomes and the latter group has 30 chromo¬ 
somes. All the species contain anthocyanins derived 
from delphinidin, except S. Durmii which contains 
cya mdin . In 1886 S. Durmii flowered (brick red) 
at Kew and was hybridized with the species of the 
blue and ivory series- From these crosses called 
xfcewensis and x Watsoni, new colours combining 
the red of Durmii with the blue-flowered species were 
obtained. The genetics of garden hybrids agree with 
tins historical account. Gene A is necessary for antho- 
oyanio. formation a nd alone gives salmon colour 
(pdargonidin derivatives)- DA produces (rose) 
anthocyanins derived from eyanidin while AO gives 
(mauve) anthocyanins derived from delp hinidin , 
AD (blue) produces the 3—6 dimonoside of peiargonidin 
intpfotoorp^ljc^lytx^de-dimonoside^ ART) should 
tod does give gaagenta (peoaoddm 4* eyanidin 3-5 
t, AM is damned from JOhmtivi 0 
^ ^ wy* yy & foixi g esp^oiep (for example, 
L t f * i i 1 * , ^ < 


Genetics of Blackarm Resistance in Cotton 

Bacterium malmcearum causas sorious damage to 
Sakel cotton in the Sudan. R. L. TCnight and T. W. 
Clouston (J . 0enetic8 , 38, 133-160; 1939) have 

artificially infected Sake! cotton and hybrids with 
other strains. The authors havo clearly shown that 
two factors B t B 2 control resistance. Sake I cotton 
has the constitution 6 1 6 l 6 8 6 8 . In the authors’ grading 
of twelve classes of susceptibility, different genotypes 
give characteristic and definite results. B l is dominant 
and confers “10-1” resistance on Sakel cotton, which 
is normally “12”, while B t confers “7” resistance. 
Together B X B a give grade “5”. More resistance is 
given to the variety Uganda B31 by B 1 and than 
to Sakel and it is shown that this is due to a difference 
in modifying factors. 

Peneplanation of South Africa 

In a very detailed paper on “Home Observations in 
the PhyBiographical Development of Contral and 
Southern Africa” {Trans. OcoL Bog. South Africa, 41 ; 
1938), F. Dixey contends that the erosion of southern 
Africa did not advance steadily from early Jurassic 
until Tertiary times with the production of one great 
peneplain. He believes that the evidence he adduces 
points to two main stages each followed by a minor 
stage that was effective only in the softer formations 
and around the coasts. Furthermore, ho suggests 
that in Cretaceous times there was a prolonged 
depression to the extent of several thousand feet, 
and that the uplift of late Tertiary and post Tertiary 
times did little more than restore southern Africa to 
its early Cretaceous level. He thinks that the 
Cretaceous transgression of the sea was duo not to 
depression of the land but to a gradual rise in the 
level of the sea which was possibly duo to continental 
drift changing the shapes of tho ocean basins. On 
this interpretation, after tho groat lato-J urassic 
uplift, any continued slow elevation was more than 
counterbalanced by the rise in sea-level that eausod 
a flooding of the coastal peneplain and tho lower 
courses of the larger rivers. As the rise in sea-lovel 
waned in early Tertiary times, the continental uplift 
gained a slight lead, with the result that the Eocene 
and uppermost Mesozoic sediments were base levelled 
with the older rooks. 

Melting of Granodiorite by Andesite 

E. S. Larsen and G. Switzer describe (Amer. J . ScL. 
August 1939) an obsidian-like rook that has been 
formed from the natural melting of granodiorite. 
The granodiorite occurs as an inclusion about 50 ft. 
long and 40 ft. wide in a Tertiary volcanic plug of 
andesite near Carlsbad, San Diego Comity, California. 
The product of melting looks very like a porphyritic 
obsidian. The glass is rhyolitic in composition, but 
contains 4*57 per cent of water. The addition of 
water was apparently necessary to bring about the 
fusion. The crystals that remained unmeltod are 
about those which normally occur as phenocrysts in 
a groundmaes such as this rhyolitic glass. The 
alkali felspar is completely resorbed, but some quartz 
remains. Biotite and hornblende, in spite of the high 
water content, have been changed to augite. The 
melting of an igneous rock, supplied with the appro¬ 
priate mineralizers, should follow the reverse course 
of that of crystallization. The early material to 
become liquid should be the same as the late material 
to crystallize. The composition of the glass shows 
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that this is true for the inclusion under discussion. 
The lack of any inversion of quartz to tridymite 
' indicates that the temperature of mel ting was below 
870° C. 

Helium Ratios of Igneous Rocks 

In an effort to extend the scope of geological age 
measurements based on the accumulation of helium 
in igneous rocks, researches were initiated at the 
Massachusetts Institute of Technology which have 
revealed serious errors in previously published results. 
Co-operative investigations undertaken by Evans, 
Goodman, Keevil, Lane and IJrry ( Phys. Rev., May 
15, 1939) show that the radium determinations on 
which the previous helium time-scale was based are 
incorrect by a factor of more than two. The magni¬ 
tude of the downward revision of ages varies according 
to the thorium-uranium ratio of the individual 
specimens. The new age determinations have been 
made by two entirely different techniques, the alpha- 
helium method and the radon-thorium-helium method. 
The former is independent of radioactive standards 
and its results are in agreement with the new measure¬ 
ments by the radon-thorium-helium method. Pre¬ 
cision radium standards in the region of 10~ 1S gram 
have been verified. These researches represent the 
first comparison of helium age-measurements on the 
same specimens by two or more observers. While 
the ages of many individual geological horizons are 
lowered by these new results, the total span of geo¬ 
logical time remains unreduced. A Pre-Cambrian 
norite from the Stillwater Complex gives a helium 
age of 1850 ± 300 million years by the alpha-helium 
method and 1800 ± 200 million years by the 
radon-thorium-helium method. The reason for the 
remarkable discrepancies between helium ratios and 
lead ratios at lower ages remains unknown. 

Volcano-seismic Activity at Montserrat (1933—1937) 

Complementary to the publications of the 1936 
Royal Society expedition to Montserrat there has now 
appeared a monograph by Frank A. Perret, the well- 
known volcanologist (“The Volcano-Seismic Crisis 
at Montserrat 1933-1937”, Carnegie Institution of 
Washington Publication, No. 512; 1939). Mont¬ 
serrat is known to be one of a long chain of islands 
of volcanic origin, being really a mountain standing 
half drowned in the sea. Each of the mountain 
islands of the chain is thought to be connected by a 
common fissure system to a single parent magma. 
The surface sub-volcanic phenomena in the 1933- 
1937 period consisted of abnormal activity in pre¬ 
existing soufri&res, being chiefly confined to the 
chemical intensity of the exhalations. In addition 
' to the usual sulphurous and sulphuretted hydrogen 
emanations, there appeared a dangerous higher 
sulphide of hydrogen, probably the persulphide, 
which caused Mr. Perret considerable trouble and 
necessitated his taking medical treatment. Perret’s 
hypothesis is that the whole of the geophysical 
phenomena were due to the efforts of the magma to 
re-establish old vents in supposedly extinct vol¬ 
canoes and that much may be made of a conception 
of a “gas-sheeted magma in horizontal subterranean 
fissures” two of which were distinguishable in the 
region. The soufri&res of Montserrat are considered 
as having been caused mainly by the penetration of 
meteoric water to a subterrain of sulphided lime¬ 
stone that had been reheated intensively by uprising 
magma. A time chart showing soufri&re activity. 


earthquake activity, and the possible “Iunisolar 
influences” has been drawn up. We are pleased to 
note the mention by Mr. Perret that the scientific 
work initiated on the island is being continued by 
local effort. 

Cosmic Rays at High Altitude 

T. H. Johnson and J. G. Barry {Phys. Rev., 56, 219 ; 
1939) have investigated the distribution in direction 
of the cosmic rays near the top of the atmosphere. 
The apparatus was carried by small balloons and 
radio signals were transmitted corresponding to the 
passage of a single ray through a system of counter 
tubes arranged at an angle of 30° to the horizon. As 
the balloons rotated slowly about the vertical, the 
azimuth was signalled to the ground station by an 
arrangement including a photocell on which the sun's 
rays fell. The experiments were made in equatorial 
latitudes. It is well known that the cosmic rays at 
sea-level show an asymmetry between east and west 
directions which at the equator amounts to several 
per cent. This asymmetry is ascribed to the hard 
component of the rays, and shows that the primary 
particles responsible for the hard rays are defleoted in 
the earth's magnetic field and possess predominantly 
positive charges. No asymmetry was observed at the 
top of the atmosphere, so it appears that the incoming 
particles which give rise to the ‘soft’ radiation pre¬ 
dominant at high altitude have positive and negative 
charges in equal numbers. It follows that these ‘soft* 
particles, which are presumably electrons and posi¬ 
trons, cannot be the primaries for the ‘hard* cosmic 
rays at sea-level, and the authors suggest that these 
primaries are probably protons. 

Solar-Terrestrial Relationships 

The fifth report of the International Commission for 
the Study of Solar-Terrestrial Relationships (Firenze : 
Tipografia Barbera) contains summaries relating to 
the present state of knowledge in this direction and 
to the results of recent collective and individual 
research. The subject matter falls under seven 
general headings: (1) researches in terrestrial 

magnetism ; (2) solar phenomena ; (3) propagation 
of wireless waves and phenomena of the ionosphere ; 
(4) polar auroras ; (6) the earth’s upper atmosphere ; 
(6) cosmic radiation ; (7) meteorological phenomena. 
A number of contributions deal with the various 
aspects of the recently recognized relationship existing 
between bright eruptions in the sun's chromosphere 
and sudden disturbances in the ionosphere (iono¬ 
spheric irruptions) which are especially evident in 
the J)-layer at a height of 100 km. It is pointed 
out that the study of the effects of bright solar 
eruptions on the ionosphere does not support the 
ultra-violet theory of magnetic storms. Advances in 
geomagnetism have been made, but the precise 
location of the electric current-systems to which 
magnetic storms can be attributed cannot yet be 
inferred with certainty from observations of the 
magnetic changes at ground-level. Among the 
summarized results of investigations between solar 
and meteorological phenomena (1936-38) is stated 
the conclusion that no dear case has yet been shown 
for a close and persistent correlation between the 
variations of the levels of the great lakes and the 
sunspot cycle. Hitherto, the apparent correlation 
found between these phenomena has been considered 
one of the most promising in solar-meteorological 
relationships. 
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TRANS-ATLANTIC AIR SERVICES* 


T HE problem of trana-Atlantic flight has been 
viewed so often from a false angle as “so much 
nonsense has been talked and written’ 1 about it, that 
the tec hni cal aspects of the case were seldom ap¬ 
preciated. 

With regard to the merits of the alternative routes, 
it must be remembered that the one offering the 
shortest stages, that is, technically the easiest, is not 
the most suitable commercially, as it would not be 
operable in winter. Also it is necessary to remember 
that bases in Canada for Empire air communications, 
and in the United States for the traffic between New 
York and Europe, must he used even though they 
do not lend themselves for the most suitable sub¬ 
division of the flight into stages. Further, the con¬ 
ditions at these and the English ends of route may 
impose a limitation upon the choice of type of 
machine, landplane or seaplane, that again may not 
be technically the most suitable for the flight itself. 
The route with the shortest stages, the most econo¬ 
mical to operate, would be Southampton-Horta 
(Azores )-Botwood-Montreal or New York, but this 
is difficult because of lack of landing facilities at the 
Azores. The difficulties on each of the alternative 
routes suggest that the ultimate aim will have to be 
a direct flight from England (at present Southampton) 
to New York or Montreal. This presents many 
formidable technical difficulties to the aircraft 
designer, particularly with regard to strong winds 
and icing conditions during the winter. What would 
appear to be the easiest solution, by dividing the 
flight into stages of most suitable length by floating 
islands or seadromes, is considered to be impractic¬ 
able. 

With regard to the nature* of the services provided. 
Major Mayo is of opinion that, owing to the short 
duration of the passage, there is no need to offer 
comfort comparable with a modem liner. A fast and 
frequent service of comparatively small aircraft 
would appear to be ideal. It should be possible to 
attain a daily overnight mail service between London 
and Montreal or New York. The difference between 
the conveyance of passengers and mail is very real, 
and points to the necessity of separating the two 
types of traffic. A passenger with reasonable luggage 
and the necessary equipment and furnishing for his 
comfort demands about 500 lb. weight. Mail, with a 
limit of half an ounce per letter, would give an 
equivalent of 20,000 letters, which would occupy 
much less space. Therefore a mail plane, being small, 
can be bunt in quantities to operate at high speed 

* Abstract of a paper read before Section G (Engineering) of the 
British Association at Zftuufoe on September 1 by Major R. H. Kayo. 


and high frequency, while the passenger maehino 
must be larger, slower, and less frequent. 

The time to be taken for the journey is affected by 
the prevailing wind of an average forty miles an 
hour against the west-going crossing, but the gain in 
time in travelling west is in favour of it. Surprisingly, 
the latter more than balances the former. The 
optimum transport conditions, to avoid bunching up 
of machines at one end, and the consequent un¬ 
economical return of some of them, would be equal 
scheduled times for either way of crossing ; but this 
would occur at a cruising speed of 156 miles an hour, 
which Major Mayo suggests is much too low for other 
aspects of the problem. He considers a speed of 300 
miles an hour to be practicable, which would allow 
a letter posted in New York at 6 p.m. to be delivered 
in London at 12.30 p.m. the next day, and one 
posted in London at 8 p.m. to he in New York by 
8 am. the following morning. The slower passenger 
machine could have a speed of 200 miles an hour, 
making the time of the average journey 21*3 hours, 
a not unreasonable figure for a passenger to endure 
physically, and a considerable gain on any other 
forms of transport. 

The speed of the aircraft is governed, among other 
things, by the wing loading, and while the maximum 
for this type of craft is about 33 lb. per sq. foot at 
present, the author considers that a figure of 50 lb. 
should be possible with present-day refinements in 
design. Forecasts point to the ideal machine to this 
specification being a land plane of 60,000-70,000 lb. 
total weight. It is not considered to be any further 
risk to fly a land plane over water, as even the largest 
flying boat would not keep afloat for any considerable 
time in average Atlantic conditions in the event of a 
forced landing. The greatest difficulty with high 
wing loading is that of ‘taking off’ with maximum 
load, and Major Mayo then discusses the methods of 
dealing with this problem. There are three of these 
in use to-day, catapulting, refuelling in the air after 
taking off more lightly loaded, and a composite 
aircraft in which the long-distance craft is in effect 
taken up into the air on the top of another one and 
launched at a higher speed than that at which it could 
have left the ground with safety.. He considers that 
the latter method is the most promising. 

With regard to stratosphere flying, so far as can 
he foreseen, cruising speed can be increased by about 
1*5 miles an hour per 1,000 feet of altitude. Meteoro¬ 
logists estimate that the prevailing westerly winds 
over the Atlantic increase at about 2 miles an hour 
per 1,000 feet of altitude, so that for the east to 
west crossing stratosphere flying would actually 
reduce the net speed. 


PUBLIC HEALTH IN GREAT BRITAIN 


T HE twentieth annual report of the Ministry of 
Health dealing with the year 1938-39, published 
cm September 14*, covets the whole range of the 
Ministry’s work; including finance, public health, 
public assistance, housing, riniamml health insurance, 
* Cmd. 9088. EM, Stationary Office. 5*. net. 


pensions, and—for the first time—certain aspects of 
civil defence. A report on the Welsh Board of 
Health is included. 

In presenting his report, the Minister of Health, 
Mr. Walter Elliot, remarks that in spite of the strain 
of the present emergency, it has been possible to 
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maintain and develop the normal work of the Ministry, 
and that the m a in indexes of progress in health and 
^public welfare during 1938 show no faltering in the 
upward tendency of every recent year. 

Compared with the previous year, the standardized 
death-rate fell by 0*8 to 8*5 per 1,000 population. 
This is the lowest figure on record, and compares 
with a rate of about 12 twenty years ago. Infantile 
mortality fell by five points from the 1937 figure to 
a new low record of 53 per 1,000 live births. That 
most regrettable form of death, maternal mortality, 
fell for the first time below 3 (2*97) per 1,000 total 
births. The slight upward trend in the birth-rate, 
which first became apparent after the low record of 
14*4 in 1933, carried the figure for 1938 to 15*1 per 
1,000 population, though the latter figure is still 
below that of every year before 1933. Deaths from 
tuberculosis, numbering 26,176, were actually fewer 
by 2,353 than in 1937, the biggest fall in one year 
since 1934. The anti-tuberculosis service of local 
authorities, together with better general hygiene and 
housing, sanitary environment and protection of the 
milk supply, appear to be exerting a continuous and 
satisfactory effect in the reduction of this disease. 

On the other hand, cancer mortality still gives 
cause for anxiety, for the total number of deaths 
attributable to cancer in 1938 is estimated pro¬ 
visionally at 68,600 as compared with 66,991 in the 
previous year. Cancer deaths, in fact, have been 
steadily increasing in every year, from 27,487 in 
1901 to the present time. Cancer is, however, a 
disease to which young persons are less susceptible 
than the middle-aged or old, and it is common 
knowledge that the young are becoming propor¬ 
tionately less numerous in the population, and the 
increase in cancer mortality in recent years may, 
therefore, be more apparent than real. A disturbing 
factor is that investigations pursued by the Ministry 
show that, in spite of recent developments in cancer 
treatment, a large proportion of sufferers who could 
benefit from treatment, if it were given sufficiently 
early, either do not receive treatment at all, or 
receive it under unsatisfactory conditions or at so 
late a stage in the disease that cure, or even tem¬ 
porary relief, is impracticable. There is, moreover, a 
deficiency of accommodation at hospitals possessing 
adequate facilities for all forms of treatment. It is 
to be hoped that a new Cancer Act, passed in March 
last, may remedy this unfortunate position. 

Of the infectious diseases, the number of notified 
cases of the enteric fevers decreased from 2,149 in 
1937 to 1,322 in 1938, and the deaths from 206 to 


163, the lowest ever recorded, except for 1934. 
Notified cases of pneumonia were considerably less 
than in the previous year, but an exceptionally large 
number of cases of acute poliomyelitis (infantile 
paralysis) occurred, namely, 1,489 compared with 768 
in 1937, and still fewer in the previous three years. 
There were 65,000 notifications of diphtheria, 4,000 
more than in 1937, though the deaths (nearly 3,000) 
remained practically the same. An efficient method 
of artificial immunization for the prevention of 
diphtheria is now available, by means of which this 
disease has been almost stamped out in certain 
American and Canadian cities. It is regrettable that 
immunization is not more widely practised in Great 
Britain, particularly as welfare authorities have, 
and local authorities can obtain, powers to adopt it. 
Eighteen cases of smallpox were notified in 1938, 
with three deaths, the first deaths from this disease 
to have occurred since 1934. Here again it is dis¬ 
turbing to find that infantile vaccination has been 
steadily declining, so that in 1937 only 34 per cent 
of that year’s infants were vaccinated. 

Much information is given in the report upon 
housing and town planning. Slum clearance and 
rehousing has been proceeding and continues to 
grow, together with abatement of overcrowding. The 
total number of houses completed by* local authorities 
during the year was 101,744, the highest number in 
any year since 1927-28. The Housing (Financial 
Provisions) Act, 1938, which has come into operation, 
contains provisions for the encouragement of the 
buil ding of new houses for the agricultural population, 
and should improve the conditions of agricultural 
workers and benefit agriculture, for “the lack of 
cottages supplied with modem amenities is one of 
the main factors which accounts for the desertion of 
the land, especially by the younger generation”. 

Other developments recorded during the year 
include the passing of the Food and Drugs Act, 
which brings together for the first time the statute 
law relating to the purity and soundness of food and 
drugs, and the receipt of 652,899 initial applications 
for admission to the new pensions scheme for ‘black- 
coated* workers. 

For the first time, a chapter on civil defence is 
included. This contains two sections, one on evacua¬ 
tion, providing for the movement of some 3,000,000 
people in an emergency, which has been successfully 
carried out since the report went to press, and another 
on the Emergency Medical Services for the treatment 
of air raid casualties, which will provide 290,000 
emergency beds in England and Wales. 


PROGRESS IN SEISMOLOGY 


T HAT the study of earthquakes has been actively 
pursued in Great Britain during the year 
September 1938-September 1939 is indicated in the 
report of the Committee for Seismological Investiga¬ 
tions to the British Association meeting at Dundee, 
which for the first time since 1912 is without the 
name of Sir Frank Dyson. His death has been a 
severe loss to the committee, as his wise counsel was 
always greatly appreciated by his colleagues. 

This forty-fourth report of the committee has 
been edited by the chairman, Dr. F. J. W. Whipple, 
who states that another Milne-Shaw seismograph has 


recently been made for the British. Association and 
sent, together with a high-precision clock, on loan 
to the Fiji Government at Suva. The need for this 
to replace the old Milne instrument was brought to 
the notice of the British Association by the newly 
formed Seismological Investigations Committee of 
the Australian and New Zealand Association for the 
Advancement of Science ; and brings the number 
of such instruments owned by the British Association 
up to seven. 

The records from the Suva station are particularly 
important for the study of deep-focus earthquakes. 
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since these are frequent in the region to the south¬ 
east of Fiji. In the new Suva instrument and other 
Milne-Shaw seismographs of recent date, Mr. J. J. 
Shaw has made an improvement by having the agate 
cups surrounded by light aluminium bands so that 
the seismograph is not jerked out of action by severe 
local shocks. 

Dr. A, E. M. Geddes has been making observations 
with the Milne-Shaw instruments at Aberdeen, using 
the method developed by Dr. A. W. Lee at Hew, to 
see whether the free motion of the s eism ograph was 
in accordance with the mathematical theory of 
dumped periodic motion, and to find whether or not 
the period could he determined by removing the 
damping magnets. He found that the agreement 
with the theory was very satisfactory, but that an 
increase of the order of 1(H sec. in the period 
may have been due to damping. Dr. Geddes 
suggests that this may have been on account of 
the boom of the pendulum being somewhat para¬ 
magnetic. 

The Jagger shock recorder built for the Association 
at Bristol under the supervision of Dr. C. F. Powell 
has been installed at Duoira, Comrie, Perthshire, in 
a croquet house, through the courtesy of Mr. W. G. 
Macbeth. Its position is lat. 66° 23' 19* N., long. 
4 C 2' 41* W., three miles north northwest of the 
Highland boundary fault. The pendulum oscillates 
in a vertical plane orientated N. 76° E. s is adjusted 
to a period of nearly a second, and is damped by 
means of a metal fin dipping into an oil bath. It is 
intended to record only local shocks; the records are 
obtained on smoked disks, which are changed every 
twenty-four hours. An anonymous donor has offered to 
provide for some years an honorarium to the keeper, 
and this has been gratefully accepted by the com¬ 
mittee. During the .year the chief local shocks 
recorded at Comrie have been October 15, and 
November 12, 1938, January 23, May 26, 31, and 
June 11, 1939. None of these was recorded by 
other seismographs in Great Britain or felt by 
people. They may be supposed to have been due to 
movements at the boundary fault. British tremors 
probably due to subsidences have been reported to 


Dr. Dollar as having occurred at Brierly, Yorkshire, 
on November 12, 1938, and at Forth, Glamorgan-* 
shire, on December 18, 1938. From October 
Dr. Dollar will be pleased to receive observations of 
British earthquakes at the Geology Department, 
University of Glasgow. 

At Oxford the work of the International Seismo¬ 
logies! Summary has continued, and through the 
courtesy of the American Museum of Natural History 
in New York, two Mollweide projection maps centred 
on 160° longitude have been prepared, one for deep 
focus epicentres and the other for all epicentres used 
in the I.S.S. during the years 1913-1933. Copies of 
these maps were sent to Washington for the meeting ot 
the International Union of Geodesy and Geophysics 
held last month, and it is noteworthy that at 
this meeting a seismological committee under the 
eh air mansh ip of Dr. S. W. Visser was to discuss 
technical details concerning the I.S.S., including the 
possible use of geocentric co-ordinates instead of 
geographic co-ordinates. Dr, H. Jeffreys, who has 
been appointed a member of this international com¬ 
mittee, has been active recently in computation, 
chiefly from the data of deep-focus earthquakes, of 
the travel times of various phases of earthquake 
waves, including those reflected and refracted at the 
core. For this latter purpose tho radius of the outer 
core had to be evaluated from the available data, 
and this is now estimated to be 3473 dt 4 km. Dr. 
K. Stoneley has continued his study of Rayleigh 
waves and Love waves, and now bolieves that signi¬ 
ficant differences in the relative frequency of these 
in different earthquakes imply differences in the 
types of initial movement at the foci. One of the 
pioneers of British seismology was the late Dr. John 
Milne, who wrote the book “Earthquakes and other 
Earth Movements”. As a result of tho progress 
made, ofteu as the result of work initiated by Milne - ' 
himself, Dr. A. W. Lee has practically had to rewrite 
this book though keeping to the form devised by 
Milne. The revised book has been published during 
the year under the title “Earthquakes and other 
Earth Movements” by J. Milne and A. W. Lee (see 
Nature, 143 , 872 ; 1939). 


THE ETHYL-THIOGLUCOSIDES AND A NEW 
MONOACETONEGLUCOSE 


I N attempting to synthesize disaccharides from 
glucosediethylmercaptal, Brigl, Gronenaeier and 
Schultz (Bar. deutsch. chem. GeseU,, May 1939) have 
obtained an ethyl-tbioglucoside with properties very 
different from those of the a- and p-forms described 
by Schnekter and Sepp (Ber., 1916 and 1918). It is 
now maintain ed that the new strongly dextro¬ 
rotatory compound and the laevo-rotatory so-called 
p-form both possess the pyranose ring structure, 
whilst the dextrorotatory a-form must he a furano- 
dde. Convincing proof of the structure of this 
furanomde is obtained from experiments with acetone 
derivatives in which the 5.6 positions must be 
occupied by the iso-propylidene group. By con¬ 
densation of glucose die&yimercaptan with acetone 
in presence of a finely powdered preparation of copper 
sulphate from which just half the normal water of 
crystallization had been removed, 6.6-monoiso- 
propyfidene mercaptal wee prepared* from, which* 


with the aid of mercuric chloride and cadmium 
carbonate, 5 • 6-acetonethioglucoside was formed. 

Any doubt as to the positions occupied by the 
isopropylidene group is removed by the elimination 
in one stage of the two mercaptan groups of the 
mercaptal with formation of a hitherto unknown 
5.6-monoacetoneglucose, which reacts with more 
acetone to give the well-known 1.2.5.6-diacetone 
derivative. Thus Schneider and Sepp’s a-compound 
must be a furanoside and the new monoacetone- 
glucose a glucofuranose, since the possibility of 
for ming a pyranose ring is definitely excluded. 

An interesting reaction occurs between this gluco¬ 
furanose and Sohiff's reagent. The colour is restored 
slowly hut dearly within a few minutes and fades 
again after long standing. This is explained by the 
tendency of the furanose to revert first to the 
aldehydic open-chain structure and later, after 
fission of the acetone group in the presence of acid. 



No. 3650, Oct. 14, 1939 


NATURE 


681 


L 

to the more stable pyranose ring. The p-pyranose 
^structure of Schneider and Sepp’s (3-compound 
2 S inferred from its synthesis from acetobrom- 
glucose by interchange of halogen for the mercaptan 
group. 

No definite proof of the structure of the new 
ethylthioglucoside is given, but its stability to acid 
leads the authors to infer that it must be the corre¬ 


sponding a-pyranoside. It was prepared by con¬ 
densing glucose-diethylmercaptal with gluoose in 
acid solution and was purified by conversion to its 
tetracetate, which was isolated in a pure state and 
hydrolysed by baryta to the a-thioglueosepyranoside. 
A remarkable property is its high specific rotation, 
4-268-8°, which is about 100° higher than the value 
calculated from Hudson’s rule. 


ELECTRICAL EQUIPMENT OF BUILDINGS 


T HE new (eleventh) edition of the regulations of 
the Institution of Electrical Engineers for the 
wiring of buildings was published in June (London : 
Spon. Cloth la. 6d. net; paper cover la. Also 
from the Institution of Electrical Engineers). 

These regulations enumerate the main requirements 
and precautions considered necessary for ensuring 
satisfactory results, including safety from fire and 
shock, in connexion with the distribution of electrical 
energy in and about all types of dwelling houses, 
business premises, public buildings and factories, 
whether the electric supply is derived from an 
external source or from private generating plant. 
With a public supply they are only applicable to the 
consumer’s side of the consumer’s ter minals . In no 
circumstances are they applicable to telephone 
circuits other than radio circuits; and they only 
apply to radio circuits where such circuits are con¬ 
nected directly or indirectly to a public or private 
supply system. Primarily the regulations are intended 
to apply to low-voltage installations, but the cases 
of electrode water heaters, luminous discharge tubes 
and electric signs are mentioned. They are not 
intended to take the place of a detailed specification 


or to instruct untrained persons. Whenever applic¬ 
able they are supplementary to statutory regulations, 
such as those issued by the Electricity Commis¬ 
sioners and by the Home Office, and they include also 
the requirements for theatres and for safety in mines. 

Various methods of carrying out the electrical 
equipment of buildings are considered and in order 
to guard against the risk of fire and shock the 
method selected must be suitable for the voltage, 
the atmospheric conditions, the size of the installation 
and the type of building. There is no intention of 
discouraging invention or of excluding other materials 
and methods which may be approved in the future. 

The Committee of the Wiring Rules is fully repre¬ 
sentative of all those connected with the industry. 
It has representatives from the Association of Con¬ 
sulting Engineers, the BJE.A.M.A., the Cable Makers 
Association, the Fire Offices Committee, the Home 
Office, the Electrical Contractors Association and 
others. The Committee holds meetings periodically 
and all difficulties are fully discussed and reported on. 
The revision has been carried out very thoroughly, 
but contractors whose work has hitherto been of the 
highest quality will not be affected. 


REINFORCED CONCRETE COLUMNS 


U NDER the usual applications of column theory 
the theoretical values for loads at failure are 
dependent on the elasticity of the material of which 
the column is made, and it is assumed in this theory 
that the material is both homogeneous and isotropic. 
In the case of reinforced concrete this assumption 
cannot be made, so that the applicability of the usual 
theories is not justifiable without experimental 
evidence of the actual failing loads. In particular, 
the effect of inelastic deformations of the concrete 
requires to be investigated. 

An investigation, undertaken to determine the 
strength of long columns in short-period loading tests 
to destruction for cases where the initial eccentricity 
of loading is so small as to be oapable of being 
regarded as ‘accidental’ in practice, has been carried 
out at the Building Research Station, Garston, in 
co-operation with the Reinforced Concrete Associa¬ 
tion and under the supervision of Dr. W. H. Glanville. 
A report has been published by the Department of 
Scientific Research by the issue of a Building Research 
Technical Paper (No. 24. H.M. Stationery Office. 
9 d. net), which is the seventh in a series of Studies in 
Reinforced Concrete. 


Even for well-defined initial conditions of loading, 
it is impossible to carry out a rigorous mathematical 
analysis of the stress distribution which, by reason 
of the effects of creep, must be in some way a function 
of the time the material is under load. The experi¬ 
ments have shown, however, that a simple approxi¬ 
mate analysis can be used to estimate the strength 
of long columns under the conditions specified. The 
paper opens by showing how an expression may be 
derived for the value of the ratio of the applied load 
to the short column load in terms of the Euler load, 
the short column load and a coefficient proportional 
to the slenderness ratio. The short-period tests to 
destruction are analysed and cited to show this 
formula to he satisfactory for particular values of 
this coefficient. 

The tests were made on columns 6 in. square in 
section, but in some cases, where high values of the 
slenderness ratio were required, a 3-in. square section 
was used. The columns and the arrangements for 
testing are illustrated by photographs and the test 
results are set out in tables and diagrams in which 
are shown also comparisons between the theoretical 
and the practical figures. 
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SCIENCE NEWS A CENTURY AGO APPOINTMENTS VACANT 


Sir William Jardine's "British Sahnonidae" * 

“A work of considerable, and in some respects of 
national importance,” said the Athenceum of October 
19, 1839, “has long been in preparation, and one 
number published by Sir William Jardine on the 
‘Scottish Salznomd£ 9 \ The announced intention was 
a series of plates, illustrating the different species, 
accompanied by an octavo volume of descriptive 
letter-press. , . . Though the work was nominally 
restricted to Scotland, because the numerous lochs, 
rivers and mountain streams in that country offered 
the greatest facility for extended observation, it would 
of necessity have included almost all the British 
species. . . . 1STow our readers will hear, as we did, 
with surprise, that notwithstanding the scientific 
interest which must attach to Buch a work—-notwith¬ 
standing the direct pecuniary interest, which many 
persons must have in the subject, and even its legis¬ 
lative importance, for we have had at least half a 
dozen different committees of inquiry appointed by 
Parliament or the Government—the work is likely to 
be abandoned for want of patronage—even though 
Sir William Jardine has consented to proceed with it 
if but sixty subscribers could be obtained, sufficient 
only to secure him against direct pecuniary loss. 
Surely with so many noblemen and gentlemen 
interested in the questions to be resolved by such a 
work—so many Scientific Institutions, so many 
Societies professedly devoted to inquiries in Natural 
History, scattered over the three kingdoms, this 
tmw n rmrtftmflTift will be sufficient to ensure its 
completion.” 

The author of this work, which ultimately appeared 
under the title “History of British Salmonidm”, was 
the distinguished naturalist Sir William Jardine, Bart., 
who was bom in Edinburgh on February 22, 1800, 
and died on November 21, 1874, in the Isle of Wight. 
Entering the University of Edinburgh at the age of 
seventeen, he attended the lectures of Prof. Jameson 
and devoted himself to natural history and anatomy. 
At the age of twenty-one he succeeded to the title and 
estates in Dumfriesshire. With Prideaux Selby 
(1788-1867) Sir Stamford Baffles (1781-1826) and 
others he published “Illustrations of Ornithology” 
and at his home, Jardine’s Hall, Dumfriesshire, formed 
one of the largest collection of birds in the country. 
His other writings included the “Memoirs of Hugh 
Strickland” and an edition of White’s “Natural 
History of Selbome”, and for seven years he was 
joint-editor of the Edinburgh Philosophical Journal. 
In 1880 he was appointed commissioner on salmon 
fisheries. 

The Royal Navy and Screw Propulsion 
On October 10, 1839, an experimental trip was 
made in the Thames with the S.S. Archimedes fitted 
with the screw propeller of Francis Pettit Smith, the 
trial being attended by Captain Sir William Symonds, 
the Su rve yo r of the Navy, Captain Sir William 
Edward Parry, the head of the Steam Department at 
the Admiralty, Captains Basil Hall, Austin and 
Smith, Peter Ewart the chief engineer of 

Woolwich Dockyard, Joseph Miller, Charles Manby 
and others. In the following spring the Archimedes 
was tried against HM.S.V. Widgeon, a paddle-wheel 
vessel employed on cross-channel mail aervioe, and it 
was the success of the Archimedes which led to the 
introduction of the screw propeller into the Navy. 


Applications are Invited for tlio following appointments, on of 
before the dates mentioned : \ 

RwnMWAR y (woman) for the Macaulay Institute or Boil Research— 
The S SSSy Institute for Soil .Research, Oralgiobuckler, 
Aberdeen (October 21). _ , 

Bj&apmastdrship or Epsom Oollhop— 1 The Seorotary, Epsom 
College, Epsom, Surrey (Ootobor 2D). , _ .. 

Temporary Lecturer in Gardening—T ho Principal, Cheshire 
County Training College, Crowe. 


REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly Books Supplement) 

Great Britain and Ireland 

UPAW Monographs and Roports. No. 4E : Instructions for doling 
with Babbits. Compiled by Capt. 0. W. Hume. Third edition, revised 
Sd enlarged. Pp. 20. (London: Univeisities Federation for Anim/U 
Welfare.) 3d. , A 

British Museum (Natural History). Bconomio Leaflet No. 8: The 
Silver Fish and Flrebrat Pp. 4. (London: British Museum (Natmffl 
History).) \d. I** 9 

Planetary Co-ordinates for the Years 1940-1960 referred to the 
Equinox of 1950*0. Prepared by H.M. Nautical Almanac Office. 
Pp.xvl+150. (London: KM. Stationoiy Office.) 17s.0d.net. 1269 

British Chemicals and their Manufacturers: the Official Directory 
of the Association of British Chemical Manufacturers (Dioorporaled). 

Pt>. 394. (London: Association of British Chemical Manufaoturprs.) 
Gratis. I 289 

Imperial Bureau of Horticulture and Plantation Crops. Technical 
Communication No. 12: Plant Hormones and their Praotloal lm- 
poitanoe to Horticulture. Bv Dr. H. L. Penreo. PP. 88. (Beat 
Mailing: Imperial Bureau of Horticulture and Plantation Crops.) 

8a. 6d. l 210 

’“Emergency Modloal Services. Memorandum No. 4 : Memorandum 
for the Guidance of Medical Officers and other Personnel at L« list Aid. 
PoBts. Pp. 14. (London: H.M. Stationery Office.) M. net. [210 

Other Countries 

Union of South Afrioa: Department of Mines, Geolopdcal Survoy. 
Sheet 173 : Oliphants Hook. 42 In. x 25* in. Shoot 173 : Oliphants 
Hock, Bconomio Dotails of the Iron and Manganese Occurrenoesr 
No. i: Geolorioal Map of the Iron and Manganese Ocoiirrenoea; 
No. 2: The Occurrences on tlio Farm Bishop. 36 in. x 24 In. (Pretoria: 
Government Printer.) l*vv 

Iteport of the Aeronautical Rcsoaroh Institute, TffityA Imperial 
University. No, 177: On tho Sodium Linn ltevorol Method of Deter¬ 
mining the Temperature In a Gasoline Engine, By UmezlroYoshida. 
PpTm-210+7 plates. 60 sen. No. 178 : On tho Simpto*Ohrpmatio 
Pp -“ 06 B ™' 

Ministry of Agriculture, Egypt; Technical and Sclontlflo Service. 
Bulletin No. 200: A Trypanosome encountered In a Tigress Tryp. 
kirdanii nsp. By Dr. ZaM Mohamed. Pp. 16+2 plates. P.T. 2. 
Bulletin No. 206 : Bud-Shedding and its relation to Pollen Develop¬ 
ment In Cotton. By Abdel-Gbaffar Selim. Pp. 10+6 plates. P.T. 2. 
Bulletin No. 214: The Discovery of Hlekettria in a Pish. By Dr. 
Z&kl Mohamed. Pp. 6+1 plate. P,T. 1. Bulletin No. 222: The 
Quantity, Distribution and Composition of the Organio Matter and 
Available Nitrogen In Egyptian Soils. By David S, Grade and 
DnPahmy KhaiflL Pp. 42+4 plates. P.T. 6. (Cairo: Government 

Jteports of the Japan Institute for Science of Labour. Inc. No. 41: 
Employment Teste for Bayou Factory Hands, by Dr, Slgemi H. 
Kirfbara and Kazruo Nakamura; Die 'Forsohuug dor specinsohen 
Augenkrankungen In dor Kunawwidemikbriken, von Goro Akagi. 
Pp. 14. (Tokyo: Japan Institute for Science of Labour.) 60 
sen, [289 / 

Journal of the Faculty of Agriculture, Hokkaido Imperial Univer¬ 
sity, Vol. 42, Part 4: Studien liber die Pilimucken (Bunoi^orideB) 
auaHokkaido. VonIehijiOkada. Pp,267-330 +platos 15-18. (Tokyo: 

Maruzen Oo., Ltd.) 1299 

Report and Accounts of the National Botanic Gardens of South 
Africa, Kirstehbosch, Newlands, Cape (and the Karoo Garden, White- 
hill, near Matlesfbntein) for the Year ending 81st December 1938. 
Pp. 28. (Kirstenbosoh: National Botanic Gardena.) [210 

Government of Iraq: Ministry of Defence, Meteorological Service, 
Annual Beport of the Director, No. 8: Year ending 81stMarch 1989. 
Pp. ii+9+19, (Baghdad: Government Press.) [210^ 

Advisory Committee on Education, Staff Study No. 12: Special 
Problems of Negro Education. By Doxey A. Wilkerson. Pp. xvi+' 
171. (Washington, D.O.: Government Printing Office.) 26 cents. [210 
U.S. Department of Agriculture. Farmers’ Bulletin No. 1824; The 
Black Hills Beetle, a Serious Enemy of Rocky Mountain Pines. By 
J. A. Beal. Pp. ii+22. 6 cents. Leaflet No. 185; Elm Bark Beetles. 
By T, H. Jones. Pp. 8. 6 cents. Technical Bulletin No. 698 : The 
External Anatomy of the Larva of the Pacific Coast Wireworm. By 

? . P. Lanoheeter. Pp. 40. 10 cents. (Washington, D,0.: Government 
ti nti ng Office.) [210 
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CAMBRIDGE 


RUTHERFORD 


By A. S. EVE 


21s. net 

The authorised biography of Lord Rutherford, written by one who knew him intimately as man 
and scientist and who has had the help of Lady Rutherford and fullest possible access to Rutherford’s 
letters, papers and records, from which very extensive quotation Is made In the book. Earl Baldwin 
writes a personal Foreword. 

“Essential for the history of contemporary physics. Here we can see the new ideas in gestation 
and birth .”—The Times Literary Supplement. 


THE BRITISH ISLANDS 
AND THEIR VEGETATION 

By A. G. TANSLEY 

Royal 8yo. 162 plates containing 418 photographs and 179 figures in the text. 45s. net 

This new book, which replaces Types of British Vegetation , Is comprehensive and records all recent 
work. It is a full description and classification of British vegetation, with an account of its evolution, 
and detailed sections on particular vegetation types. 
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One aspect of the service provided by the Kodak 
Research Laboratory Is to supply special photographic 
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fields In which Kodak Plates are being increasingly used. 
Keeping pace with the new applications of 
photography In scientific work, Kodak Ltd. 
are prepared to make plates to specifi¬ 
cation for requirements outside the 
normal range. Enquiries for plates 
for special work should be addressed 
to the Kodak Research Laboratory; the 
booklet, "Photographic Plates for Scientific 
Purposes,*’ will be sent free on request. 

The Research Laboratory, Kodak Ltd., Wealdstone, 
Harrow, Middlesex. 
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PLANNED INTERNATIONAL ECONOMICS 


T HE high position of the annual reports of the 
Director of the International Labour Office 
among current reviews of the industrial and 
economic condition of the world has been earned 
only in part by the large resources of knowledge 
upon which they can draw. It is equally due to 
their wide outlook, measured but unequivocal 
judgment and their lucid estimate of tendencies 
and conditions, free from excessive detail of the 
work of the organization. These are largely due to 
personal qualities, and it is indeed a high tribute 
to Mr, J. E. Winant that his first annual report so 
admirably maintains the high standard set by his 
predecessors*. The fact that this report was pub¬ 
lished before the outbreak of war in no way lessens 
its present value. 

Under the title “The World of Industry and 
Labour 1939 ”, Mr. Winant reviews in succession 
the economic setting, the conditions of work and 
the standards of life. He emphasizes the way in 
which research and discussions on business cycle 
policy have led to general agreement that, whatever 
the initial cause of a business decline, active steps 
can be taken to prevent the secondary effects 
whioh used inevitably to follow it, and that this 
can be achieved by maintaining consumers’ 
demand and by well-prepared public investment to 
replace rapidly any decline in private investment. 
This new attitude is conspicuous in the United 
States, and economic policy in Great Britain has 
shown similar features. While, however, the 
recession of 1937-38 presented mainly a problem 
of getting unemployed people back to work, the 
general concentration on problems of national 
defence has given a new turn to the economic 

♦The Wotld of Industry and Labour, 1989. International Labonr 
Office. Report of the Director. (Geneva: International Labour 
Office. 2t.). 


situation. In this situation the urgenoy of meeting 
essential needs of national defence tends to out 
into the standards of living, which it is the 
work of the International Labour Organisation to 
endeavour to raise. 

To minimize such an effect it is first desirable to 
increase armament production so far as possible 
by utilizing unemployed resources, so as not to 
disturb ordinary peace-time activities more than 
necessary. Secondly, when it is necessary to 
restrict other types of activity or production, care 
should be taken to confine such restriction to the 
minimum and to those fields which least jeopardize 
present and future standards of living. While 
both public spending designed as a recovery 
measure and expenditure on armaments cause an 
initial increase in activity, the latter must be 
accompanied by measures to prevent expansion 
of consumption and a rise in standards of living. 

These threats to established standards and the 
growing pressure on resources accentuate the 
importance of international economic co-operation. 
The rising standard of living in modem times has 
been made possible by the expansion of markets 
and tile world-wide exchange of raw materials, 
finish ed products and capital investment. The .. 
hope of further progress rests on the continuance 
of this process. 

The main problem is always to organize world 
economy in a way that will utilize fully the 
capacities of mankind in the production of the 
goods and services needed to raise the standard of 
life* Mr. Winant’s survey of conditions of work 
indicates how true this is of internal economy also. 
Political conditions have been the m ai n factor 
determining the oheek on the movement for 
shorter hours and the hesitation in giving effect to 
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the application of the principle of the forty-hour 
week adopted by the Conference in 1935 . This 
remains, however, a permanent problem of social 
and economic policy, and the realization of shorter 
working hours is one of the great additional 
benefits that will be assured when nations will 
agree to a just and lasting peace. 

There are, however, directions in which progress 
has been made. The development and extension 
of social insurance and the widespread attention 
being given to problems of nutrition, whether 
from the scientific side or in Government efforts 
to raise the level of nutrition by means of educa¬ 
tion and publicity, are noteworthy examples 
Housing also is a matter in which the State is 
taking a more active part. 

What is of special interest in Mr. Winant’s 
survey is the way in which he indicates the extent 
to which solutions of these problems were being 
attempted in many countries, and frequently by 
very similar methods, however different the 
objectives or main character of policy. This is 
scarcely less striking than the equally emphatic 
conclusion that success in this matter of improving 
standards of health and labour and living con¬ 
ditions can only be imperfectly achieved except 
through co-operation between the nations. 

This report is, however, of further interest for 
the admirable review of the twenty years’ work 
which has now been completed by the Inter¬ 
national Labour Office. This record of develop¬ 
ment as well as of achievement is a welcome 
reminder of the value of international co-operation. 
The continuous constructive effort by which the 
International Labour Conference has developed 
its technique is at least as impressive as the record 
of its achievement in establishing an international 
labour code and in assisting the organization and 
co-ordination of social policy on which the im¬ 
provement in living and working conditions 
depends. The work of the Conference on Migration 
-for Settlement mad of the International Public 
Works Committee are striking illustrations of the 
latter tendency in the last two years. 

Besides this, the International Labour Office 
has functioned as an international clearing-house 
of infonnation on labour and social questions. All 
these activities are based on its research work, and 
this possesses two special advantages. In its 
research work the International Labour Office 
must of necessity use the method of international 
comparison. The comparative method is to the 
student of social science what the laboratory is to 


the physicist The Office cannot make experiments, 
but it is able to study the same phenomena in 
many different countries and thus eliminate what 
is accidental in the experience of any particular 
country and emphasize those t hing s which are 
fundamental to all. Further, the International 
Labour Office is well placed for bridging the gulf 
between theory and action by bringing the con¬ 
clusions reached directly before those capable of 
acting upon them. 

Such research work, coupled with the broad 
view and tripartite character of the International 
Labour Office which naturally follow from its 
constitution, have already assisted it, in such 
fields as economic depression and unemployment, 
or in that of industrial diseases, like silicosis, or 
the standardization of labour statistics and 
improvement of their comparability, to guide 
world opinion towards more effective methods. 

The extent to which the International Labour 
Office has succeeded in the last twenty years in 
farthering steady social progress is at least 
reason for not losing confidence or hope. The 
full contribution of the Office to effective 
international collaboration is not to be measured 
only by such activities. In approaching labour 
and social problems, we are foroed to face the 
economic consequence of war and peace, whether 
in relation to trade conflict or war economy. Whon 
the present war comes to an end, the countries of 
the world will have to face the tremendous prob¬ 
lems of readjustment to a peace-time economy. 
Economic re-employment problems will demand 
urgent solution. Some means of absorbing workers 
thrown out of employment by the slowing down 
of armament production will have to be devised. 

In facing such difficulties the International 
Labour Office already possesses resources of 
immense value, but if it is to render the greatest 
possible service its energies must be direoted now 
to the problems that lie ahead. The research work 
required must be commenced in this period of 
tension and uncertainties if we are to ensure that 
the mistakes of the past are not to be repeated. 
It i b on this feet as well as on the proved value 
of the Organisation that Mr. Wmant bases his 
appeal for financial support and for the resources 
which will enable it to function effectively. The 
extent to which the services of scientific workers 
are being enlisted at the present time should not 
lead them to overlook their responsibilities for par¬ 
ticipation in the constructive work of thinking out 
and planning the implications of a real peace* 
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THE SCIENTIFIC STUDY OF SOCIETY 


The Study of Society 

Methods and Problems. Edited by F. C. Bartlett, 
M. Ginsberg, E. J. Lindgren and R. H. Thouless. 
Pp. xii4-498. (London : Kegan Paul and Co., 
Ltd., 1939.) 105.6d.net. 

OINCE the autumn of 1936, a competent group 
^ of British psychologists, anthropologists and 
sociologists, ultimately twenty-three in number, 
has been meeting twice yearly in discussion. This 
unique, invaluable book, comprising nineteen 
chapters written by seventeen members of the 
group, is the outcome of their deliberations. Each 
chapter, we are told in the preface, "was first 
written by the group member whose name appears 
at its head. It was then duplicated and sent to 
all the other group members, so that it could be 
criticized and discussed at the next meeting of 
the group. . . . The criticism has been free and 
often drastic, but mainly constructive. Every 
member of the group has played a part in this 
discussion, and the volume is thus, in a literal 
sense, a co-operative product.” 

The purpose of the book, the preface explains, 
is to offer guidance to would-be investigators of 
social problems who “ask ‘What shall we do V 
and ‘How shall we do it V . . The preface 
further states that "the idea which inspired the 
preparation of the present book” was to issue for 
the benefit of prospective workers in the field of 
complex societies a companion volume to the well- 
known "Notes and Queries on Anthropology”, 
first published in 1874, the aim of which was "to 
promote accurate anthropological observation on 
the part of travellers and to enable those who are 
not anthropologists themselves to supply the 
information which is wanted for the scientific 
study of anthropology at home”. 

Prof. F. C. Bartlett, in his important, but 
admittedly difficult, chapter on "Suggestions for 
Research in Social Psychology”, addressed mainly 
to the laboratory psychologist, has no doubt as to 
the value of the contributions which the untrained 
worker can make to the subject (p. 26); and this 
view is supported, although with less enthusiasm, 
by Dr. R. H. Thouless (pp. 126,127) in his carefully 
written contribution, "Scientific Method and the 
Use of Statistics”. Prof. Bartlett lightens the last 
three pages of his article by devoting them to the 
amateur investigator, giving him eight useful 
hints and cautions, and eight promising themes of 
researoh. But in the rest of the book, save in Dr. 
Naders contribution, “The Interview Technique in 


Social Anthropology”, which makes several re¬ 
ferences to "Notes and Queries in Anthropology”, 
the practical interests and limitations of the 
untrained worker are largely ignored. 

The nineteen chapters of this book are written 
with a quite unusual degree and uniformity of 
ability. They vary widely in length from the seven 
pages of Mr. E. Farmer’s too meagre article on 
"The Study of Social Groups in Industry” to the 
fifty-two pages of Dr. E. J. Lindgren’s artiole on 
"The Collection and Analysis of Folk-lore”, which, 
like Prof. M. Ginsberg’s deeply philosophical and 
learned chapter on "The Problems and Methods 
of Sociology”, would rank as a ‘classic’ had it 
appeared in an encyclopaedia, but is only to be 
grasped thoroughly by an advanced student of 
the subject. Less excusable is the surprising 
latitude which has been allowed to each member 
of the group in the mode of treatment of his 
subject. Stricter and single leadership of the group 
would have resulted in greater formal homogeneity 
and in a closer adherence to the three cardinal 
objects of the book: description of methods, 
summary of results already achieved, and mention 
of the outstanding problems at present most 
deserving of attack. 

The failure of certain contributors to fulfil these 
objects is due to different, and sometimes excus¬ 
able, causes. For example, Prof. T. H. Pear’s 
chapter on "Some Problems and Topics of Con¬ 
temporary Social Psychology” covers far too 
many topics: it is necessarily diffuse and super¬ 
ficial and appears at first sight popular and at 
times even trivial, but a second reading reveals 
considerable thoughtfulness in its preparation. 
On the other hand, the very subject of Dr. J. T. 
MacCurdy’s interesting, though provocative, chap¬ 
ter on "The Relation of Psychopathology to Social 
Psychology” precludes much reference to past 
results and future problems. Again, Dr. Audrey 
Richards's contribution, "The Development of 
Field Work Methods in Social Anthropology”, 
which is a veritable mine of information, thought¬ 
fully and practically presented, and containing 
more than a hundred and twenty references, deals, 
as perhaps its title justifies, only with methods, 
not with results ; and in her chapter on “Modem 
Trends in Child Psychology”, Dr. Mary Collins 
makes virtually no attempt to indicate to the 
future investigator what are the most pressing 
problems that demand study. Indeed, this is 
scarcely to be expected after the impression, 
produced on her by her survey, "of a somewhat 
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disordered array of experimental and test results, 
statistics and minute observations. It is often 
difficult to understand -with what aim a particular 
investigation has been undertaken, or what 
importance should be assigned to the conclusions 
which are claimed to be established ’ 3 (p. 85). 
Perhaps the most stimulating chapter for the 
quite untrained worker is that contributed by Misb 
Clement Brown on ‘The Methods of Social Case 
Workers 33 , obviously the product of mature and 
wide experience and of unusual wisdom ; while 
for the general reader Mr. A. Rodger’s succinct 
but excellent chapter on “The Work of the 
Vocational Adviser” could not be bettered. 

So many excellent articles—some of them 
(especially those by Prof. Bartlett, Prof. Ginsberg, 
Dr. Lindgren and Dr. Richards) brilliant—deserve 
to have been presented in a more attracti veformat, on 
pages with ampler margins and less crowded with 
type. This might, in the reviewer’s opinion,have been 
achieved by the omission of the subjects of certain 
chapters, for example, those on intelligence tests, 
attitude tests, rating scales and the use of statistics, 
which are scarcely suitable for such a volume as 


this or have already been at least as adequately 
treated elsewhere Dr, C. J. C. Earl’s contribution,. 
“Some Methods of Assessing Temperament and< 
Personality”, written from the clinical point of 
view, a last-moment substitute for an article by 
Dr. R. B. Cattell who, owing to his departure for 
the United States, was unable to preserve his 
membership of the group, seems also scarcely 
suitable ; and Dr. 0. A. Oeser’s contribution, dis¬ 
appointing in the scanty information it provides 
of the Dundee Survey of which he was in charge, 
might have been more briefly included in Mr. 
A. P. Wells’s chapter on “Social Surveys”. 

“The first aim,” olaims the preface, “which the 
group has set itself is achieved.” This is un¬ 
deniably true. Nowhere will the reader find so 
complete, so reliable, so illuminating and so 
critical an account of the methods of psychology, 
anthropology and sociology applied to the study 
of the problems of complex—and primitive— 
societies. Only by the wise use of such methods 
can man come to a final understanding of the 
social factors that determine harmony and conflict 
between groups and nations 


COMMERCIAL DEVELOPMENT OF AFRICA 


Capital Investment in Africa 
Its Course and Effects. By Prof. S. Herbert 
Erankel. (Issued by the Committee of the African 
Research Survey under the auspices of the Royal 
Institute of International Affairs.) Pp. xvi+ 487. 
(London, New York and Toronto: Oxford 
University Press, 1938.) 10a. fid. net. 

TX7HEN Lord Hailey was formulating the plans 
* ' for the African Research Survey, Prof. S. H. 
Prankel was asked to prepare a memorandum on 
the course of capital investment in Africa, At the 
time, he doubted whether it would be possible to 
gather sufficient information in the time available, 
but eventually he undertook the task. Soon the 
study outgrew its modest origin and has conse¬ 
quently been published as a separate volume. The 
work is very fully documented and has more than 
a hundred detailed tables as well as a number of 
graphs, hut the innum erable footnotes make the 
book a difficult one to read, more especially as 
many of the footnotes form really an essential part 
of the text. 

Eor centuries Africa south of the Sahara 
played but little part in world economy. Africans 
had little to offer and as little to demand from 
traders, and hence came the slave trade—a trade 
which automatically destroys all others. Even the 


temperate lands of South Africa were regarded 
only as important in guarding the routes to India. 
The change came with the discovery of minerals 
in South Africa, and in a single generation 
European powers established sovereignty over 
most of Africa (that is, Africa south of the Sahara, 
to which the whole work refers). So late as 1878 
only a quarter of the continent was occupied by 
Europeans ; now it is the whole, with the exception 
of Liberia, Prof. Erankel dismisses in a page and 
a half the natural factors which retarded the ‘open¬ 
ing up 3 of Africa, so that the scientific worker must 
regard his study as complementary to the main 
work, Lord Hailey’s “An African Survey”, and 
not as complete in itself. Yet suoh an economic 
study confirms conclusions based on other grounds. 

The task of developing tropical Africa proved 
beyond the resources of the chartered companies 
—even though patriotic investors continued to find 
money without any return for half a generation— 
with the result that half of the £1,222,000,000 
invested in Africa has been invested by Govern¬ 
ments or public authorities. Even in the temperate 
south, the story is one of constant struggle in a 
land of outposts—until diamonds and then gold 
brought the economic revolution to South Africa. 
The value of diamonds produced in the Union has 
exceeded £320,000,000; £80,000,000 has been 
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paid in dividends and from 1911 -until 1937 alone 
the Union Government received nearly £33,000,000 
in taxation from the industry. That the Govern¬ 
ment revenue fluctuated from more than £4J 
millions in 1929 to less than £150,000 in 1916 or 
£350,000 in 1934 presents another side of the 
picture. Despite the very successful development 
of the world’s greatest gold field, it is estimated 
that the net returns on capital in Rand invest¬ 
ments is only 4T per cent. 

In recent years, as British investments in foreign 
countries have decreased, the proportion devoted 
to African issues has increased to about a quarter 
of the total foreign issues made in London. In 
this connexion Tables 46-48 are particularly 
interesting. No less than 77 per cent of the total 
capital invested in Africa is in British territories 
(with 85 per oent of the total trade). The Union 
of South Africa has received 43 per cent of the 


total capital and has 55 per cent of the total trade 
(1935). In the general position, there has been 
extraordinarily little change in the last thirty 
years so far as the relative position of British and 
French territories are concerned, but from 1907 
until 1935 the share in the trade of the Union 
decreased from 61 to 55 per cent, whilst East 
Africa increased from 6 -3 to 9 '7 per cent. Those 
countries which show the smallest return, as 
expressed by value of foreign trade, in proportion 
to the capital which has been invested, include 
Tanganyika, South-West Africa, Angola, Mozam¬ 
bique, the Congo and the Cameroons. The best 
figures are shown by West Africa (Gambia, Sierra 
Leone, Gold Coast, and the French Territories). 
These facts give much food for thought, and 
indeed the whole work is a remarkable commentary 
on what is known of natural conditions and 
resources. L. D. S. 


PATHOLOGICAL PROBLEMS OF FRUIT AND HOPS 


Diseases of Fruit and Hops 
By Dr. H. Worm aid. (Agricultural and Horti¬ 
cultural Handbooks). Pp. 290 +40 plates. (London: 
Crosby Lockwood and Son, Ltd., 1939). 17$. 6d. 
net. 

A NY advance in the most important science 
of plant pathology is soon common know¬ 
ledge to scientific workers through the medium 
of scientific papers, but there still remains the 
necessity of passing on such knowledge to the 
grower. Authentic and reliable information of this 
kind must always be of interest and value, but good 
books appear all too seldom, and in the volume 
here reviewed it is stated that none has been 
printed on this particular subject since 1920. 

It is therefore pleasant to welcome this aocount 
of the “Diseases of Fruit and Hops”, written by 
Dr. Wormald, who has been plant pathologist 
at the East Mailing Fruit Research Station for 
many years. It is a companion volume to one 
written Borne two years ago on insect pests of the 
same crops by Dr. Massee of the same research 
station. 

There are fifteen chapters, the first three being 
devoted to approaching the subject in a general 
way before dealing with the specific diseases. 
Chapter i opens by discussing the factors which 
influence the growth of plants for good or ill and 
so determine whether they will be healthy or 
otherwise, quite apart from the question of attack 
by disease organisms. Then follows a description 
of the types of disease that may occur, bacterial, 


fungal, or virus, and particular stress is laid on 
that class of disorder resulting from unfavourable 
environmental conditions, the so-called ‘functional* 
diseases which hitherto have been somewhat 
neglected by investigators. General principles for 
avoiding such troubles are given in some detail. 
Chapter ii deals with the making and the appli¬ 
cation of fungicidal sprays, with advice on suitable 
machines for this work. Chapter iii is taken 'up 
with descriptions of about a dozen outstanding 
diseases, each affecting many kinds of fruit trees, 
although each is again mentioned under its various 
hosts. 

In the next eleven chapters we find a score of 
fruit plants and the hop plant dealt with either 
singly or in groups of similar types of fruits. The 
arrangement is to group the diseases at the begin¬ 
ning of the chapter, and then for each host in 
turn to describe the symptoms of the various 
diseases which may appear on its organs, taken 
in the order root, stem, leaf and fruit. The intention 
is to help growers to recognize the symptoms 
easily and thus identify the cause of the trouble. 
After each symptomatic description, suitable 
remedial measures are briefly discussed and in 
each case a limited number of references to further 
literature is supplied. 

The last Chapter (xv) contains descriptions of 
Beveral important fruit diseases which have not 
yet been recorded in Great Britain, some of which 
are so destructive that it is unnecessary to 
emphasize the value of such information to 
growers. The end of the book contains three 
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indexes* one of popular names, one of scientific 
names, and one of authors. 

The hook is up to date and the author has 
discussed control measures in a practical and 
simple manner that will he appreciated by growers. 
The descriptions of symptoms are good on the whole, 
though the grower may not find these so readable 
The author in his preface expresses the hope that 
the book will be of some interest to students, but 
in our view these should he catered for in a separ¬ 
ate book. It is unlikely that the average grower 
will appreciate descriptions of microscopic spores 
or their measurements in microns. We feel that 
much space occupied by technical detail could 
have been used to better purpose. In any event, 
the drawings of microscopic objects on pp 57, 
58, 188, 245 and 266, give no indication of the 
magnification and might be most misleading. 
An excellent feature is the provision of forty 
plates containing no fewer than 130 photographs, 
but in the case of several diseases the text 
contains no reference to the appropriate 
plates. 


Oct. 21 , 1939, vol H4 

There are some outstanding omissions. For 
example, silver leaf disease is fully dealt with but * 
there is no mention of the very common and extern¬ 
ally simila r appearance known as ‘false* silver leaf 
which may call for very different treatment. Again, 
when discussing the serious virus disease known as 
'yellow edge* of strawberries, little mention is 
made of those so-called ‘carrier* varieties, which, 
though infected, show no obvious symptoms for 
a considerable time ; yet it must be important for 
growers to be made aware of the danger of trusting 
such plants near stocks which may be rapidly 
destroyed by the virus. In dealing with glasshouse 
fruit plants there is much more that could have 
been included, but perhaps this is not of very 
great importance in a book principally concerned 
with hardy fruits 

Despite these criticisms, the book should be a 
very valuable asset to fruit-growers The diseases 
have been dealt with in a clear and able fashion 
by one of the foremost authorities on pathological 
problems connected with hardy fruit production. 

D. E. Green. 


NAT 


ANTHOLOGIA ANTHROPOLOGICA 


(i) The Native Races of Australasia 
Including Australia, New Zealand, Oceania, New 
Guinea and Indonesia. A Copious Selection of 
Passages for the Study of Social Anthropology 
from the Manuscript Notebooks of Sir James 
George Frazer. Arranged and edited from the 
MSS. by Robert Angus Downie- (Anthologia 
Anthropologica.) Pp. vii-f 390. (London : Percy 
Lund, Humphries and Co., Ltd., 1939.) 35s. net. 

(a) The Native Races of Asia and Europe 
A Copious Selection of Passages for the Study of 
Social Anthropology from the Manuscript Note¬ 
books of Sir James George Frazer. Arranged and 
edited from the MSS. by Robert Angus Downie. 
(Anthologia Anthropologica.) Pp. vii-f 400. 
(London: Percy Lund, Humphries and Co., Ltd., 
1939.) 35*. net. 

( 1 ) TN tire second volume of extracts from Sir 
-*■ James Frazer’s notebooks, the principle of 
selection remains unchanged. In the main, 
m ate ri al which has been used as evidence in bis 
works has been omitted; and preference has been 
given to early or obscure sources, which would 
any but an almost exhaustive knowledge 
$£ the fiteratpre. Hence it has been possible to 
give djtft wxjgoi^an to tie careful observation 
which baa beqp, paad$ )>y Dutch traveller? and 
o ffi c i als of the natives of HoPapd’s possessions in 
Indonesia. In these detracts from eady travels, 


or from records appearing in periodicals and 
publications difficult of access to English readers, 
much material will be found of the greatest value 
to the student for the less familiar peoples of 
Sumatra, Java, Celebes and others of the more 
remote islands of Indonesia. 

Although the records of the natives of the 
geographical regions covered by this volume—for 
example, Australia, New Zealand, Melanesia and 
in a lesser degree Polynesia—are among those 
most familiar in ethnographical literature, it will 
nevertheless be found that Mr. Downie’s editing 
has made a most successful gleaning from the less 
well-known fields; but most welcome among his 
citations are the extracts from manuscript sources 
communicated direot to Sir James by their authors. 
Among these, two in particular require mention— 
one a note on the existence of totemism in Fiji by 
the late W. H, R. Rivers, which is an instructive 
example of his oare in inquiry and his cogent 
method in ethnographical argument; and the 
second some observations by the late A. W 
Howitt on the natives of south-east Australia, 
which are drawn from an unpublished work by 
that distinguished Australian anthropologist, and 
of which Sir James promises early publication. 

(2) In this volume of extracts, it will be found 
that though “The Golden Bough”, the “Folklore of 
fbe Old Testament”, and other of Sir James’s works 
have drawn liberally on the sources, the store is 



No. 365i, Oct. 21 , 1939 


NATURE 


689 


still far from depleted, and much has remained 
for inclusion here of interest and of value for the 
student of magic, ritual and belief. Especially 
interesting are the extracts from the records of 
early Catholio missionaries, whether they deal 
with Tibet, Indo-China, or the Chinese Empire, 
Among the Tibetan, Chinese and Japanese extraots, 
especially valuable are those which include some 
of W. W. RockhilTs less accessible notes; while 
the records of the Korean and Siberian peoples 
might well serve as a starting point for a study of 
‘possession* and shamanism. The extracts from 
John Richardson’s travels in Persia, which deal 
with a little-known side of Persian traditional 
belief, the angelic associations of the months, are 
of noteworthy interest for the study of the develop¬ 
ments of magical thought in the East. 


It was, perhaps, inevitable that the European 
material should scarcely lend itself to the treat¬ 
ment, which has proved so favourable in dealing 
with the records of more primitive peoples. The 
literature is both too familiar and too extensive. 
Henoe these extracts, by contrast, must seem 
scrappy. Nevertheless, there is much of interest 
and value, among the more notable being early 
accounts of the northern form of witchcraft in 
Lapland and Scandinavia, with the southern 
European vampires and witches in contrast, and 
of the survivals in Central Europe of the worship 
of pagan deities. 

The work of editing these extracts has been carried 
out by Mr. Downie once more with meticulous care, 
and he has enhanced their utility by a series of 
illustrative maps and a comprehensive index. 


ARTIFICIAL RADIOACTIVITY 


(1) Atomes, radioactivity transmutations 

Par Maurice de Broglie. (Bibliothfeque de Philo- 
sophie scientifique.) Pp. 270. (Paris: Ernest 
Flammarion, 1939.) 22 francs. 

( 2 ) Kiinstliche Radioaktivitat und ihre kern- 
physikalischen Grundlagen 

Von Prof. Dr. W. Hanle. Pp. viii+114+7 plates. 
(Jena : Gustav Fischer, 1939.) 12 gold marks. 

( 3 ) Kiinstliche Radioaktivitat: Experimented 
Ergebnisse 

Von Dr. Kurt Diebner und Dr. Eberhard Grass- 
maim. Pp. xi + 87. (Leipzig : S. Hirzel, 1939.) 
12 gold marks. 

(1)' I 'HE first of these books represents one of 
^ the most pleasing accounts of the present 
position of nuclear physics that the reviewer has 
read. It gives a most up-to-date description of 
the neutron and its properties, of natural and 
artificial radioactivity and of the new chemistry 
of the nucleus, couched in very clear language and 
eminently suitable for the general reader. At the 
same time, all important features of modem work 
in these branches of physics are covered in an 
extraordinarily complete manner. The work can 
confidently be recommended to all students, par¬ 
ticularly those who wish to improve their know¬ 
ledge of French. 

( 2 ) The second book is also meant for the 
general reader, but it is rather more restricted in 
its range of subject-matter. It gives a brief intro¬ 
duction to the fundamental conceptions of the 
structure of the atom, a description of the elemen¬ 


tary particles of modem physics and their role in 
nuclear structure, and a short but very beautifully 
illustrated account of the experimental methods 
used in experiments on nuclear transformations. 
It is a sad reflection that in recent years Germany 
has taken so little part in the development of these 
methods. The book also describes in some detail 
the various types of nuclear changes and the 
methods of producing artificial radioactivity, a 
special section being devoted to Y-radiation. It 
concludes with a few remarks on possible applica¬ 
tions of the results of nuclear physics experiments 
to chemistry, biology, medicine and technology, 
and contains a striking series of coloured graphs 
illustrative of the transformations of natural and 
artificial radioactive elements. 

(3) The third hook is really a very valuable 
set of physical tables. In it are set forth the data 
on artificial radioactivity published up to Sep¬ 
tember 1938. There is no attempt at describing 
the methods of experiment or of analysing the 
results in a critical manner. The work is intended 
as a reference book for the research worker and 
the teacher who wishes to know whether a par¬ 
ticular nuclear reaction has been studied, and so 
on. A list of nearly 350 references is given, and 
in addition to a full analysis of the separate 
nuclear reactions for each element under such 
headings as artificial radioactivity produced b^ 
a-rays, artificial radioactivity produced by protons 
etc., the data is also set forth in tabular form. A 
very large coloured diagram or graph of the stable 
and radioactive isotopes is included. 

L. F. Baths. 
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V 

ENGINEERING BIOGRAPHY 


Great Engineers 

By Prof. 0. Matsohoss. Translated by Dr. H. 
Stafford Hatfield. Pp. xi+381. (London: G. 
Bell and Sons, Ltd., 1939.) 125. Gd. net. 

I N this entertaining volume of biographical 
studies of some forty mechanical engineers, 
mainly German and British, the last notice is of 
Oskar von Miller (1855-1934) who on his seventieth 
birthday, May 7, 1925, had the satisfaction of 
witnessing the opening of the “German Museum of 
Masterpieces of Science and Technology”, other¬ 
wise known as the Deutsohes Museum or the 
Munich Science Museum. As a young man Miller 
had visited Woodcroffc’s Patent Office Museum at 
South Kensington, and the Conservatoire des Arts 
et Metiers in Paris, and had been impressed with 
the thought that no such museum existed in 
Germany. After a successful career as an engineer 
his thoughts again turned to the question of a 
technical museum for his native land, and in 1903 
he was able to found a society for the promotion 
of such an institution. To this object he devoted 
his time and energy unstintingly and with great 
success. Germany now has a museum worthy of 
her own great contributions to industrial enter¬ 
prise, and representive of mechanical progress 
throughout the world. 

In the task of familiarizing German students 
with the work of the great pioneers Dr. Matsohoss, 
the author of this volume of biographies, has played 
a part second only to that of von Miller, whose 
efforts he farthered in every possible way. As 
editor of the publications of the Verein deutscher 
Ingenieure, then as director of the society, as 
the author of historical works and as a lecturer 
he has become known in both hemispheres as an 
authority on engineering history. This latest 
work from his pen, therefore, is no ordinary com¬ 
pilation, hut a series of studies by one familiar 
with every aspect of the subject. It is a volume 
which should he read by every engineering student. 
The men recalled came from all sorts of homes, began 
life under various conditions, but they one and 
all by the exercise of their talents made notable con¬ 
tributions to knowledge. But, says Dr. Matsohoss, 
“the great deeds of great men are not bound up 
with their lifetime. They take ever-growing effect 
in oourse of time, far beyond the earthly existence 
of the mdiyidu&l”. It is, however, only history 
winch can? us a measure by which a just 
eeMmate of gre^t aohiev^menta can be made, 

/ fxwjJis in tjhree sections. Krst 

|it & review the great engineers of 


antiquity. This is too short to be of much value 
and the subject probably did not appeal much to 
the author. 

In the second part is a most admirable chapter 
on the German g unsmit hs and others on Guten¬ 
berg, Leonardo de Vinci, Agricola and Otto von 
Guericke. It is probable no British writer would 
have included Gutenberg or Otto von Guericke in 
a volume on “great engineers**. The choice, how¬ 
ever, can be justified, for as Dr. Matsohoss says, 
“perhaps no technical advance in any field has 
had so great an effect in promoting development in 
all other fields of human labour as the invention 
of printing*’. Looked at in this light, printing 
falls within Tredgold’s famous definition. Otto 
von Guericke, it is true, was more of an experi¬ 
mentalist than an engineer, but he carried out his 
experiments in the manner of an engineer and 
paved the way for engineering developments. 
Historians of physical scienoe may he interested 
to learn that Guericke’s experiments with the 
hemispheres were not made before the Reichstag 
in Regensburg, in front of the Emperor and the 
German princes, but at Magdeburg and at a later 
date than that usually given. 

The third and longest section of the book begins 
with Watt and the pioneers of the steam engine, 
and the last five studies are of Parsons, Edison, 
Westinghouse, Carl von Linde and Oskar von 
Miller. Among the other British engineers dealt 
with are Trevithick, the Stephensons, Maudslay, 
Nasmyth, Bessemer, and Sydney Gilchrist Thomas. 
America is represented by Pulton and by 
Ericsson, who though bora in Sweden passed the 
greater part of his life in the United States. As 
might be expected, the studies of German pioneers 
are particularly good, and those on Holtzhausen, 
Dinnendahl and Reichenbach contain much inform¬ 
ation not known generally. But the careers of 
Alfred Krupp, Werner von Siemens, Otto, Langen, 
Daimler, Maybach and Diesel, and of Carl von 
Linde are all equally interesting. One could have 
wished that Dr. Matsohoss had spread his net a 
little wider and had included one or two sketches 
of the engineers and inventors of a country which 
can boast of Seguin, Montgolfier, Pourneyron, 
Bourdon, Sohneider, Gifford, Him, Clapeyron, 
Bateau and many others. We are altogether too 
unfamiliar with the history of engineering in 
Prance. 

The book is well printed, the portraits are 
excellent and there is a good bibliography. There 
are one or two slips in the text. George Stephenson 
is stated to be buried near Chester, instead of 
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Chesterfield, and Robert Stephenson is said to be 
buried next to Watt in Westminster Abbey. Watt 
is buried at Handsworth, and Robert Stephenson 
was laid next to Telford, in the Abbey, at his own 
request. The statement about Ericsson’s Robert F. 
Stockton should be altered to show that she did 
not cross the Atlantic by steam. 


On the whole, many engineers will think that 
Dr. Matschoss has given us the best volume of 
engineering biographies so far published. He is 
naturally proud of the pioneering work of his 
countrymen,? but he says “we are indebted to 
other nations as much as they are indebted 
to us”. 


BIRDS OF BRITAIN 


The Handbook of British Birds 
Vol. 3. (Hawks to Ducks.) By H. E. Witherby 
(Editor), Rev. E. C. R. Jourdain, Norman F. 
Ticehurst and Bernard W. Tucker. Pp. x+ 388-f 
plates 61-92. (London : H. E. and G. Witherby, 
Ltd., 1939.) 25s. net. 

T HE third volume of this exhaustive work has 
just made its appearance, and is not inferior 
to its two successors in its high standard. The value 
of this volume is heightened by a number of 
admirable coloured sketches of geese by Peter 
Scott, his pictures of grey lags and of barnacle 
geese being particularly fine. Credit is also due 
to the producers of the book for having brought 
out so well the fine points of these sketches, always 
liable to be lost in reproduction. Mr. J. C. Harri¬ 
son’s delicate and masterly delineation of birds 
also finds a place in this volume. His plates (81 
and 82) showing the adult males and females of 
British ducks in flight are delightful. No bird 
artist can excel Mr. Harrison in bringing to the 
mind the sense of movement in birds. His pintail 
and long-tailed ducks in flight are particularly 
attractive and he has caught the wise expression 
in the eye of the tufted duck—an expression 
which I often noticed in the tufted duck of 
Eallodon-full-winged birds which had been tamed 
so completely by Lord Grey that they were entirely 
without fear. 

The birds whioh axe written of in this volume 
are, among raptores, the falcons, golden eagle and 
sea eagle, buzzards, harriers, osprey and kite. It 
is gratifying to know that the kite, which is still 
co nfin ed to strictly protected areas in Wales, has 
increased from five birds in 1905 to fifteen birds 
in 1938, Of these fifteen kites, twelve were paired 
and three young were reared. Of the osprey we 
have no such cheering news. The two ancestral 
nesting haunts of this fine bird were on Loch an 
Eilein on Strathspey, where the last eggs were 
laid in 1899, and Loch Arkaig in Lochaber, where 
the eyrie on the oak tree on the island was last 
occupied in the year 1902. But there is some 
evidence that two eggs were laid and one young 


bird reared in a nest in the same district at a 
considerably later date than 1902, and even 
during the present year (1939) there are reports 
of ospreys being seen in the Highlands. 

Geese and swans, herons and bitterns, find a 
place in this volume, and no fewer than 160 pages 
are devoted to the British ducks. Here is to be 
found an interesting map showing the nesting 
haunts of the eider around the British coasts. It 
is curious that this fine duck should he numerous 
at the southern fringe of its range ; that it should 
nest plentifully on the Fame Islands—where it 
is known as St. Cuthbert’s Duck and, it is said, 
owes its remarkable tameness to the work of St. 
Cuthbert—and on Coquet Island, and yet should 
be unknown as a nesting species south of that isle 
off the Northumbrian coast. 

In the notes on the golden eagle—pp. 39 and 
40—there are one or two mis-statements which 
may perhaps be corrected in a later edition. It is 
said that the golden eagle “formerly bred on sea- 
cliffs, but is now confined to moorland”. This 
statement should he amended, for there are at the 
present day several golden eagles’ eyries on sea- 
cliffs in Scotland. Then, again, we are told that 
the eyrie “in a few cases” is in trees, but in the 
Central Highlands a tree is a more usual nesting 
place than a cliff. The eyrie is a bulky structure, 
and during the summer of 1939 I saw an eyrie in 
an old pine, and estimated the depth of this eyrie 
as no less than fifteen feet: the nest must have 
been of very great age. To the statement that “in 
the west bracken is a much-favoured nesting 
material” I would say that in the many eagles’ 
eyries I have examined I have never once found 
any trace of bracken. It is stated in the notes 
that fresh eggs are found usually about April 1- 
10 , but in my experience the eggs are found 
during March 20-31, and any date later than this 
is unusual. 

To the statement that both golden eagles provide 
food for the eaglets I would say that my wife and 1 
have watched at hides at a number of eyries, and 
although our watching hours must have numbered 
many hundred, we never saw the female eagk 



692 


NATURE 


bring in food. The hunting was done entirely by 
the male, but the female fed the young, and 
cleaned up the eyrie by carrying away any old 
carcasses of prey. 

It is stated that the young eagles remain with 
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their parents until winter, but I would say rather 
that the month of October is the time they usually 
separate; they may then often be seen perched 
on some tree or on some rock, and permit of a 
comparatively near approach. S. G. 


MATHEMATICS OF THE ARMAMENTS RACE 


Generalized Foreign Politics 
A Study in Group Psychology. By Dr. Lewis 
F. Richardson. (British Journal of Psychology , 
Monograph Supplements, 23.) Pp. viii-f-91. (Cam¬ 
bridge : At the University Press, 1939.) 8a. 6 d. net, 

T HE application of mathematics to group 
phenomena such as those of the kinetic 
theory of gases and statistical mechanics has long 
been accepted by physicists. The extension of 
such methods to biology, economics, and psycho¬ 
logy is also widely accepted. Dr. L. F. Richardson, 
who is well known for his work in physics and 
meteorology, but who also holds a degree in 
psychology, makes the daring attempt to deal 
mathematically with foreign politics, particularly 
with the growth of armaments and the motives 
which produce this growth. The author’s method 
is to take a verbal argument of a leading states¬ 
man and replace it by differential equations. Thus, 
Sir Edward Grey said: “The increase of arma¬ 
ments that is intended in each nation to produce 
- , . a sense of security, does not produce these 
effects. On the contrary, it produces a conscious¬ 
ness of the strength of other nations and a sense 
of fear.” This statement is replaced by a pair of 
differential equations, the meaning of which is 
certainly not exactly the same as that of the 
original statement. The differential equations 
really assert that for two nations, the rate of 
increase of expenditure on armaments by either is 
directly proportional to the total expenditure on 
armaments by the other. This variation of Grey’s 
words is adopted because it is easy to deal with 
mathematically. However, it is immediately cor¬ 
rected by adding other terms, with a negative 
sign, to represent the restraining influence due to 
the burden of expense and fatigue, an influence 
not mentioned by Grey. The next step is to take 
account of an objection by Mr. Amery: “It was 
. . . in those insoluble conflicts of ambition and 
not in the armaments themselves that the cause 
of the War lay.” An additional positive constant 
term is added to each equation to represent the 
extra rate of growth of the armament burden due 
to national grievances or ambitions. 

Having set up the differential equations, it 
remains to solve them, and then to give the 


political interpretation of the solution. The exact 
solution offers no difficulty to mathematicians or 
mathematical physicists, as the equations are of a 
well-known type. Curiously enough, somewhat 
flimilfl.r equations occur in a paper on “The Ignition 
of Explosive Gases”. To meet the needs of those 
without much knowledge of mathematics, Dr. 
Richardson gives also a simple graphical treatment, 
which is similar to Marshall’s diagram for the 
economics of international trade. In both the 
mathematical and the graphical treatment, the 
most important part of the work is to find out in 
what conditions the solutions become infinite. An 
infinite cost of armaments is interpreted as denoting 
war, though it might have seemed more natural to 
have taken it as bankruptcy. The final conclusions 
are difficult to state accurately in conoise form, 
but they are roughly that there is a general 
tendenoy for peace to be unstable. This instability 
can be reduced by removing grievances, decreasing 
threats, and increasing international trade and 
other forms of co-operation. It is emphasized that 
increase of armaments, though undertaken as a 
measure of defence, tends to lead to war. 

Opinions will differ as to the validity of this 
reasoning. Some may think that the author has 
made the first rough approximations in a new 
branch of science, which can be polished and 
corrected later. The mathematician, who knows 
that a small change in a differential equation can 
sometimes produce a large change in the solution, 
may be distrustful of the way in which the funda¬ 
mental equations were obtained. Students of 
human affairs will assert, perhaps too hastily, that 
foreign politics cannot posBibly be treated mathe¬ 
matically. However, the subtitle of the mono¬ 
graph is “A Study in Group Psychology”, and pos¬ 
sibly the method may be valid so far as the effects 
are entirely due to the group mind, to which a 
kind of statistical mechanics may he expected to 
apply. The author gives a numerical test of his 
theory for the years 1909-14, and it seems to 
accord closely with the facts for that period. One 
great defect is that the theory does not include the 
effect of “intelligent aggression planned by a 
leader as moves in a game of ohess”. Unfortunately, 
this is the aspect of the question which is of vital 
interest to millions to-day. H. T. H. Piaggio. 
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FILM REACTIONS AS A NEW APPROACH TO BIOLOGY' 

By Prof. Eric K. Rideal, F.R.S., 

University, Cambridge 


T OWARDS the end of the last century the 
biologist and physiologist were agreed that 
the biological entity was the whole living unit. 
This century has seen an attack on biological 
problems by the physical and organic chemist. 
The study of the living unit has been dropped, and 
in its place we find investigations on specialized 
processes such as oxidation and reduction or 
catalytic reactions. It is an unfortunate fact, as 
the late Sir William Hardy clearly pointed out, 
that in this method of approach the mechanism of 
the co-ordination or the integration of the activities 
of an assemblage of cells must remain insoluble. 
It is this very point which I think deserves some 
consideration. We must conclude that the mechan¬ 
ism of integration is at any rate dependent on a 
pre-existing organization of at least the major 
operative portions of the assemblage of cells. This 
raises a number of important problems such as: 
what types of organization are to be found in living 
material; how far control over chemical reactions 
can be effected by modification of the type or 
extent of such organization; and again how far 
different types of organization can modify such 
important factors as the chemical or physical state 
of a material or chemical equilibria in reacting 
systems; and lastly, what new properties or 
reactions make their appearance as a direct result 
of organization. 

Whilst it has been frequently stated that one of 
the chief characteristics of living matter is that it 
contains a relatively large proportion of matter in 
what we designate the colloidal state, a closer 
analysis indicates that in fact the colloidal proper¬ 
ties of living matter are due to the fact that an 
exceptionally large fraction both of material and of 
energy is present in films, membranes, fibres, fine 
capillaries and the like. It thus seems pertinent 
to inquire a little into the properties of surfaces 
of separation between bulk phases or of matter in 
the boundary state. These surfaces of separation 
can be considered as a new phase—the interphase 
—and for our discussion we must examine this 
phase and find in what respect it differs from the 
enclosing bulk phases. 

While we must pay attention to the static 
properties such as composition, form and orienta¬ 
tion, we must not forget that it is the dynamic 
properties of ingress and egress, of flow and 

* From the presidential address to Section B (Chemistry) of the British 
Association, delivered at Dundee on August 


chemical action in and with the two-dimensional 
contents of the phase, that we are particularly 
interested* in, but any integrating features of the 
former are of great importance if it can be shown 
that they produce effects in the dynamics of the 
system which are not to be found in non-structural 
liquid or vaporous phases. 

We already know that the composition of the 
interphase differs from that of either of the bulk 
phases in contact with it, and the general principles 
governing relationship between its composition and 
its three-dimensional partners were clearly enumer¬ 
ated by Willard Gibbs and Sir J. J. Thomson. 
Equally important are the considerations of Sir 
William Hardy and Irving Langmuir, who showed 
that in many cases when dealing with an interphase 
we were actually examining a monolayer—a hypo¬ 
thesis suggested by Lord Rayleigh. Finally, we 
know the molecules contained in the monolayer 
are orientated with respeot to one another and to 
the plane of the interphase. 

We have referred to the fact that molecules in 
a monolayer are orientated relative to one another 
and to the substrate and that this orientation can 
be altered by extension or compression. If the 
molecules in the monolayer undergo reaction with 
a reactant dissolved in the substrate, the rate of 
reaction may be modified by the charge in mole¬ 
cular orientation of the former. This is equivalent 
to a control of the sterio factor and determining the 
path of approach of a reacting molecule or ion to 
the reactive portion of the other reaotant. In this 
way both the reaction velocity and the height of 
the energy barrier or apparent energy of activation 
may be altered. 

In the following table is given an example of 
such a variation in reaction effected by change in 
compression of a monolayer. 


Attack on Lecithin monolayers by 0*001 per cent black tiger 

SNAKE VENOM AT 20° AND pH 7*2. 


No. of lecithin molecules 
per bq. cm. x 1Q’ U 
1*04 


Half-life in 
minutes. 
0*5 


1*27 

1*57 

2*11 


4 

32 

90 


It is interesting to observe that these film 
reactions can be carried out with minute concen¬ 
trations of strongly adsorbed reactants. Thus in 
the case of the attack of lecithin by snake venom 
to form lysoleoithin, a half-life of about one hour 
is obtained with a concentration of venom as low 
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as 2*5 x 10 per cent. When cobra venom is 
examined by this method, it is found that only in 
extreme dilutions does any reaction occur This 
inhibition at higher concentrations is due to 
proteins present in the cobra venom which are 
absorbed in preference to the enzyme by the 
lecithin monolayer. Egg albumin, although not 
so effective when added to black tiger venom, will 
produce a similar result. In addition to lecithinase 
present in snake venoms, other enzymes have been 
studied, and among them crystalline trypsin and 
crystalline pepsin, which rapidly digest monolayers 
of oaseinogen, the former at pH 8 and the latter at 
pH 2. When the purified and crystalline enzyme 
preparations are employed, these enzyme actions 
on the protein monolayers behave exactly as in 
hulk phase, although the protein has undergone a 
process akin to denaturation. With unpurified 
proteolytic ferments, on the other hand, fatty acid 
protein complexes are invariably present which 
give rise to other phenomena. 

In the reactions which we have discussed, the 
chemical processes involved do not differ from those 
which would occur in similar systems in the disor¬ 
ganized state and the only effects of molecular 
organization into orientated monolayers are noted 
in the alterations produced in accessibility of the 
groups as revealed by the rapidity of the reactions 
and in the apparent energies of activation. 

A further consequence of molecular orientation 
at interphases is found in those cases where radia¬ 
tion incident on the surface produces photochemical 
action after absorption of quanta by chromophoric 
groups in the monolayer. If, as is the case in ring 
compounds, the extinction coefficients are different 
along the three molecular or group axes, the photo¬ 
chemical reaction rate can be varied by alteration 
of the orientation by compression. Thus the rate 
of photochemical hydrolytic fission followed by 
oxidation in protein monolayers at those points 
along the chain where the chromophoric groups 
are situate can be varied within wide limits by 
simple expansion or contraction. 

There are several processes in which an altera¬ 


tion in the properties of an interphase bring about 
a number of varied biological processes of great 
importance. I may mention the phenomena of 
lysis, agglutination, sensitization and the lethal 
activities of certain substances on various types of 
edla and micro-organisms. 


Whilst the extent of mutual miscibility of two 
liquid phases-is usually interpreted in terms of the 
relative jrcessures of the two liquids, we 

( np4|e|BK)m ^ of view, especially in 

biologically 


between the non-polar and the polar portions of 
the molecules respectively. In two-component 
monolayers the two molecular species are adlineated 
in respeot to one another, and we should thus 
anticipate that it might be possible to form rela¬ 
tively stable two-component complexes which in 
three dimensions would only be detectable in terms 
of mutual solubility, and when a mutual solvent 
was present as a third component might not be 
observable at all. These conclusions are indeed 
fully borne out by investigations on two-component 
monolayers. It is found, for example, that strong 
complexes are formed in mixed monolayers of a 
variety of substances such as sapon i n with chole¬ 
sterol or digitonin, or cetyl amine or sulphate with 
cholesterol. 

Examination of a great variety of these systems 
has demonstrated that the free energy of formation 
of the complex is constitutive in the sense that its 
magnitude is dependent on the extent of interaction 
between the polar reactive groups and also that of 
the van der Waals interaction between the non¬ 
polar portions of the reacting species. The differ¬ 
ence in properties of mixed films containing 
cholesterol on one hand and those containing, for 
example, epi-oholesterol is most marked, but when 
models are made of the two molecular systems, it 
becomes quite evident that the ease of adlineation 
of the hydrophobic portions of the molecule and 
the relative orientation of the polar group with 
respect to the axis of the molecule are the deter¬ 
mining factors. The free energy changes involved 
in formation of these two-dimensional oomploxos 
are of the order of some 10,000 cal. per gm. mol. 
Complexes containing the constituents in ration 
other than one to one can be prepared ; thus cetyl 
alcohol and cetyl sulphate can form both a I : I 
and a Bomewhat unstable complex in the ratio 
of X: 3, whereas elaidyl alcohol produces an 
unstable 1:2 but no 1: 3 complex. It is probable 
that with a more extended investigation of these 
interesting systems the basis for the most elementary 
form, that is, a two-dimensional crystallography of 
the type envisaged by Patterson, may be laid down. 

I might mention in passing that the effects of 
cis-transisomerism on the free energies of the 
complexes are very characteristic and fully confirm 
the hypothesis we have advanced as to the impor¬ 
tance of molecular adlineation; thus saturated 
aliphatic hydrocarbon chains with different reacting 
polar groups will form stable systems, likewise 
trans-olefinic chains can penetrate and pack both 
with one another and with saturated chains, but 
the cis- form is not capable of suoh adlineation. 
From the biological point of view, I think that 
the most interesting property of these systems lies 
in the meqhanism of their formation, for on injec¬ 
tion of one of the reactants beneath a monolayer 
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of the other, it is found that penetration of the 
latter by the former will take place to form the 
complex monolayer. This penetration, if carried 
out at constant area, naturally involves a rise in 
the two-dimensional pressure, or if at constant 
pressure a rise in area is involved. We have 
indeed examined the formation of complexes under 
both these conditions, and the changes involved 
are frequently remarkable. Thus the injection of a 
few mgm. of saponin under a film of cholesterol 
compressed to a pressure of 10 dynes/cm. will cause 
an increase of pressure of more than 50 dynes/cm.; 
whilst a film of cetyl alcohol at 20 A. 3 per molecule 



expands to no less than 78 A.*, even when the 
pressure is maintained at 23 dynes/cm. on the 
injection of only 1 mgm. in 300 c.o.of cetyl sulphate. 

In some cases a small alteration in the pH of the 
substrate may affect the ease of penetration of a 
reactant to a marked extent. In the accompany¬ 
ing diagram is shown the effect of such a variation 
on the rate and extent of penetration of bilirubin 
into cholesterol as a function of the pH. 

It is possible to examine the reactivity of various 
substances in respect to penetration of monolayers. 
I have referred to the penetration of monolayers 
of cholesterol, and we note that some substances 
such as digitonin or cetyl sulphate or amine possess 
this property to a remarkable extent. Of the 
other important cell wall constituents we inolude 
phospholipins and the proteins. Little informa¬ 
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tion as yet is available on phospholipins, but our 
knowledge of the reactions of this type in the 
case of the proteins, especially the alcohol-soluble 
and thus readily dispersible protein gliadin, has 
been greatly extended in recent years. 

The stability of the protein monolayers is, as we 
have seen, due partly to their mutual association ; 
if these are broken down by stronger associating 
reactants we might anticipate a dispersion of the 
monolayer resulting in a solution of the protein in 
the form of a protein-reactant complex This 
phenomenon is readily observed on injection of 
even minute quantities of such substances as 
sodium oleate, cetyl sulphate, or psychosin beneath 
a protein monolayer. 

Other substances may react by penetration into 
the protein layer but not effect dispersion. By 
spreading monolayers with various head groups 
and examining the reactions caused on injection, 
it is possible to identify the reacting group in the 
protein monolayer. A characteristic group of 
protein complexes formed in monolayers is the 
hpo proteins: thus gliadin forms a remarkable 
complex with cholesterol in the ratio 4:1 by 
weight. Here the cholesterol is anchored to 
specific groups in the gliadin, in particular the 
amino and carboxylic groups. At high pressures 
(20 dynes) the cholesterol is forced up above the 
protein monolayer and the surface becomes one 
essentially of cholesterol. Nevertheless the chole¬ 
sterol is still anchored to specific portions of the 
protein, for on release of the pressure the lipo¬ 
protein film is re-formed. This extrusion and 
re-forming process can be repeated several times 
before the complex structure breaks down. It is 
interesting to note that saponin, which penetrates 
cholesterol with extreme ease, but proteins only 
slightly, will penetrate these lipo-protein films 
except at those pressures where the cholesterol is 
separated from the substrate by the protein mono- 
layer to which the cholesterol is anchored. 

It thus appears not unlikely that the materials 
such as cytoplasm, and especially in the more 
stratified chloroplasts, must be regarded as a 
protein gel framework to which is attached the 
enzymes, the phosphatides and lipoids and the 
means of attachment is as we have seen due to the 
interaction both of the non-polar as well as of the 
polar portions of the molecules concerned. Another 
important conclusion to be drawn from monolayer 
experiments is that these penetrative reactions 
involve not only a new head group interaction, but 
in many cases also the breaking of such a head 
group interaction already existing in the mono 
layer prior to penetration. Several biologica 
analogies may bo mentioned. Thus, since lysis oi 
blood cells can be brought about both by proteir 
and cholesterol penetrants, we must conclude thal 
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it has lipo-protein surface. Several micro-organ¬ 
isms can be sensitized for lysis by cholesterol pene¬ 
trants by a prior treatment with cholesterol. Again, 
cilia of Mytilus appear to be mainly lipoidal, those 
of Paramecia chiefly protein, as judged by the 
criterion of penetration. 

The carrier action of desoxycholic acid on fatty 
acids can readily be demonstrated in monolayers, 
as desoxycholic acid does not interact with other 
lipoids, nor to any great extent with proteins. We 
find also that the haemolytic activity of a long-chain 
alcohol is negligibly small owing to the fact that it 
is practically insoluble in water; but it readily 
forms a soluble complex with a long-chain sulphate 
and can be transported to the cell wall in t his form* 
There both the sulphate and the alcohol can pene¬ 
trate separately, the former acting both on the 
protein and on the lipoid, the latter only on the 
protein, and produce lysis. 

Yet another reaction of this type has been 
described by Peters and Wakelin, who found that 
the complex ovoverdin containing protein and 
astacin could be split to form a lipo-protein con¬ 
taining soap by the addition of small amounts of 
saturated long-chain fatty adds setting free the 
astacin. On the addition of calcium ions the 
process is reversed. They likewise direct atten¬ 
tion to the fact that it seems probable that the 
co-enzyme in an oxidase system may be separated 
from the enzyme by the formation of such a lipo¬ 
protein complex* 

Somewhat more complex in behaviour are the 
blood coagulants, heparin and the synthetic sulphate 
celluloses. It is found that their biological activi¬ 
ties run parallel to the ease with which they 
penetrate films of cholesterol. It is not unlikely 
that they operate by breaking down a cholesterol 
eephalin complex, setting the latter free. 

We have referred to the fact that, for the pene¬ 
tration of a monolayer by a substance injected into 
the substrate, primary interaction between the 
reactive head groups occurs, followed by solution, 
that is, penetration and adline&tion, of the tail! 
In the case of reactants containing two or more 
reactive head groups, it is found that these can 
associate with head groups in the monolayer and 
thus form a series of links. Here another impor¬ 
tant factor is found operative. If the injected 
bipolar molecule possess a hydrophobic portion of 
such a structure that it can pack or adlineate with 
its neighbours beneath the monolayer, the resultant 
composite film is remarkably stable. Thus the 
long-chain dibasic acids are adsorbed on to, but do 
not penetrate, monolayers of amines, whilst the 
diamidines are adsorbed by, but do not penetrate, 
monolayers of cholesterol. Substances containing 
the phenolic group are of particular interest in 
this respect, as they include a number of biologically 
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important substances. They react with amine 
groups quite readily, and to a less extent, with the 
imido group in a polypeptide chain. Gallic and 
tannic acids react with great ease with monolayers 
both of amines and with proteins. It is interesting 
to note that the reactivity of tannic acid with the 
spaced amine groups of the protein is high, and that 
subsequent injection of fatty adds beneath suoh 
treated monolayers results in the dispersion of the 
galloylamine or galloyl-protein complex film, but not 
in the tanned one—an indication of the effectiveness 
of the interlinkage produced in the non-dispersible 
network by the multiple point contact of the large 
tannic add molecules. 

Another significant biological similarity has been 
noted when we measure the extent of penetration 
of a series of substances containing identical hydro- 
phobic "tails/ for example a C ia chain, but with 
different head groups, into a monolayer of a typical 
lipoid such as cholesterol. In all oases the extent 
of interaction as measured by the increase in surface 
pressure caused by the injection of 0*33 mgm./ 
100 c.o. tinder a film of cholesterol originally 
extended to 40 A. a per molecule is found to be 
closely parallel to the hsemolytio activities and 
lethal activities on Paramecia of these substances. 

These latter can he placed in order both of mono- 
layer penetration and biological activ ty : 

RNH+ > RSO/ > RSO/ > RCOO' > RN(CH 8 ) 8 

> RNH(CHs), > bile adds. 

We may conclude that the most reactive group in 
the protein macromolecule is the ammo group, 
since the —NH—CO— group is poorly reaotivo, a 
point of some interest when we examine the 
reactions of lecithin and of eephalin. This order 
of head group reactivity receives confirmation 
when penetration into monolayers containing these 
head groups is examined, that is, on inverting the 
system. When we compare the reactivities of a 
series of long-chain compounds with identical head 
groups, it is found that biological activity and film 
penetration commences with C„ when attached to 
a very reactive head group, with C 18 when attached 
to a poorly reactive group, and reaches a maximum 
value at c. C l8 . It is interesting to note that it is 
not necessary for all the carbon atoms to bo in the 
form of a chain but that they may be enclosed in 
rings ;. thus activity commences with diphenyl 
derivatives and increases with addition of carbon 
atoms to an optimum, as in the bile adds, stearic 
aoid, diethyl stilbene and benzpyrene. By exam¬ 
ining the reactivity of substances containing two 
reactive groups at various spaoings underneath 
protein monolayers, it is possible to obtain some 
idea as to the statistical distribution of the reactive 
groups in the monolayer. It would appear that 
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some 12 -5 A. is the mean distribution of the amine 
groups beneath a gliadin film. In the native 
protein such spacings are naturally different, and 
thus reactions involving two-point contact will not 
take place in bulk phase unless the spacing is un¬ 
affected by two-dimensional unrolling of the protein. 

We have referred to the modification which must 
be introduced into either the Overton Meyer or 
Traube concepts of biological activity, that is, 
lipoid solubility or capillary activity necessitated 
by the concept of specific head group interaction. 
We see that a definite limit is also set to the hydro- 
phobic portion of the molecule, not only on account 
of the decreasing solubility in the aqueous phase 
causing difficulty in transport, and on account of 
the ease of adlineation or packing having an 
optimum of C 18 for association with sterols or fats, 
but also because a new phenomenon sets in with 
long chains, namely, dispersion of the monolayer. 
It is possible that this phenomenon of film collapse 
and dispersion may be a generally important 
factor in setting the upper limit to the chain length, 
or more generally the capillary activity of homo¬ 
geneous series of biologically important substances, 
for example, anaesthetics. This dispersion of 
protein films may have biological counterparts in 
adsorption on specific portions of the cell surface 
similar to the haemolytic activity of long-chain 
compounds such as oleic acid, which readily dis¬ 
perses protein films. 

This method of attack permits us to investigate 
the nature of the coatings of cells or unicellular 
animals and plants by examining the effects of 
lipoid or protein penetrating substances on them. 

Thus both red cells and Paramecia are affected 
by both lipoid and protein monolayer penetrating 
(eytolysing) or adsorbing (agglutinating) agents, 
and we deduce that their surface structures must 
oontain lipoproteins or consist of a lipoid protein 
mosaic ; whereas certain other unicellular animals 
frequently found associated with Paramecia and 
in addition the cilia of Mytilus are not affected by 


protein dispersants but are readily influenced by 
lipoid penetrating agents, and their coatings in 
consequence must be chiefly lipoidal in nature. 

Examination of the carcinogenic hydrocarbons 
by the monolayer technique reveals the interesting 
fact that, whilst they themselves are unreactive, 
they are readily converted into extremely reactive 
water-soluble photo-oxides. These substances are 
not only reactive to protein monolayers like the 
water-soluble dibenzanthraoene endosucoinate, 
but also are paramecicidal, the parallelism between 
the biological activity and monolayer reaction 
being maintained. 

It has been the purpose of this address to re-em¬ 
phasize the importance of the fundamental con¬ 
cepts introduced by Sir William Hardy and Dr. I. 
Langmuir as to the structure of matter in the 
boundary state. I have attempted to show that 
there is implicitly contained in the concept of 
molecular orientation a whole series of properties 
and events for which there are no analogies in 
homogeneous bulk phase systems. We note that 
many of the modes and types of the reactions which 
can be effected in monolayers, and which can be 
defined with precision and their mechanism estab¬ 
lished with a considerable degree of assurance, are 
unique for such interphases, but are again observed 
in living and organized material. It is with this 
object of ultimate correlation with biological beha¬ 
viour that we have taken up the detailed study of 
interfaoial reactions at Cambridge, and I should like 
to express my indebtedness to Dr. J. Sohulman, 
who has been associated with me in this object. 

Many ‘vitalisMo’ models have been proposed in 
the past, and whilst it might be correct, although 
unscientific, to suggest that the ultimate level of 
integration in living matter is incapable of examina¬ 
tion and definition, yet I believe that one is justified 
in asserting that at least one of the important 
levels to which due attention must be given for a 
proper understanding of biological activities is that 
of the ordered interface. 


CULTURAL SIGNIFICANCE OF ANTHROPOLOGICAL 

STUDIES* 

By Prof. H. J. Fleure, F.R.S., 

University of Manchester 

T HE vision of a universe in evolution has to the domain of folklore survivals, and the effects 
shown men that what had been accepted as of this upon motive power in personal and social 
absolutes are in several cases by-products of conduct are major factors of the present crisis in 
evolution. Old beliefs are increasingly relegated world affairs. Having been so long accustomed to 
* Prepared for a discussion on “Anthropology in Education” accept an absolute basis which has HOW been 
traShLitu&o?. for ** 5undee Meetog of undermined, men have hastily sought a new 
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absolute, an d some think they have found it in 
the State, which is being made an object of 
worship. This growth of State worship has come 
earlier on the Continent than in Britain, for we 
have pursued our traditional policy of finding a 
compromise that postpones the crises due to 
insoluble problems Evangelical and tractarian 
movements have had influences of this kind on 
British life ; they have counted for much less on 
the Continent. Again, State worship has grown 
with the acceleration of production and communi¬ 
cations, a process that has given rise to an uncom¬ 
fortable feeling of jostling and trade-pressure. 
We have attained to an anarchy of sovereign 
States and understand one another too little. 

To study the peoples of the world in process of 
evolution in their varied environments is thus one 
of the greatest needs of our time. Men and women, 
their physical characteristics and functions, their 
social organisation and material equipment, their 
reproductive rates and all that is linked with this, 
interrelations of groups, including production and 
exchange of commodities and ideas, their systems 
of control and the clashes thence arising, all need 
deeper interpretation for all peoples of the world, 
from the pigmies of the equatorial forest to the 
citizens of the United States of North America. 

Specialists have taken up studies in physical 
anthropology, in social organization especially of 
the illiterate peoples, in archaeology, in human 
geography and so on. But the difficulty has arisen 
that these subjects are too separate to allow a 
sufficient number of those who follow some of 
them to find opportunities to teach them in such 
a way as to make them a feature of a general 
education. So long as they remain pure specialisms, 
they must have small followings. We need a 
co-operative scheme that will bring them together, 
not as one ‘subject’, but rather as a linked 
group. 


are likely to have a scheme of tenure different 
from that used in areas of equatorial forest. 

The anthropologist will then come in and study 
schemes of inheritance and control of land, and so 
one might go on and show how human geography 
and anthropology combine. The more they are 
studied together the better will it be for both 
subjects, for both their research and their educa¬ 
tional aspects They may co-operate with special 
advantage in studying the changes of land tenure, 
agriculture, organization and government among 
African peoples who have come into contact with 
Europeans. Intertropical Africa produoed very 
little for export sixty years ago ; recently its 
export trade approached one hundred million 
pounds sterling per annum. This change has had 
many repercussions on every part of a social 
structure that had been built up on subsistence 
agriculture and the almost completely self-supply¬ 
ing village. An analogous change from local self- 
sufficiency to complex interdependence has been 
going on among the peasantry of Europe in the 
last hundred years, and this is part of the problem 
of clashing national sovereignties that is threaten¬ 
ing ruin to us all. 

During the last twenty years, archseologists 
have realized, to a greater extent perhaps than 
social anthropologists, the need for studying 
environment. Concurrent studies of climate 
change, recently assisted by work on pollen 
analysis, and of soils, have shown increasingly that 
environments have undergone extensivo changes 
within the period of human history and that reoon 
structions of environments of the past should be 
reconstructions for the climatic and vegetative 
conditions of a specified period It has also been 
increasingly realized that prehistoric archaeology 
tells us about our own ancestors, not about 
exterminated and forgotten peoples, and this has 
been an important factor in making archaeology a 


The human geographer, seeking to elucidate 
relations between men and environment, will study 
situation, climate in its relation with vegetation, 
and the annual cyole of cultivation, and this 
should lead on to the discussion of the round of 
festivals and ceremonies that marks the agricul¬ 
tural year. Here the social anthropologist dove¬ 
tails with his appreciation of those rites and 
ceremonies his understanding of the fact that both 
these and the agricultural processes they accom¬ 
pany are not results of direot planning bnt rather 
the product of ages of ‘trial and error’. This 
undeliberate method has been man’s chief tool 
though Hie ages; the reason has come in to 
tapxegt and wrong sequences of 

human geo^raphdr, again, will try 
and wid appreciate the 
‘patches in an arid area 


study of the evolution of the future from the past 

At the same time, there is increased objection 
to accepting old parallels between peoples of 
antiquity and peoples of to-day. It is now con¬ 
sidered less than a half-truth to say that the 
Australian bl&ckfellows are surviving Mousterians, 
or the Bushmen of South West Africa surviving 
Aurignacians. Some of the Aurignacians were the 
leading peoples of their day and were on the 
upgrade; the Bushmen are rather a lingering 
remnant. Bushmen and Australians have picked 
up fragments of more advanced cultures even if, 
in some cases, these fragments are barely half- 
digested. 

Physical anthropology, greatly helped by modern 
views of heredity, is learning to treat mass statistics 
with reserve and to criticize schemes of classifica¬ 
tion. Head form and pigmentation, for example. 
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have very different kinds of histories. Depig¬ 
mentation has affected a number of elements of 
differing bony structure in north-west Europe, and 
the idea of a unified Nordic race belonging basically 
to the Baltic is almost as fantastic as the twin- 
fancy that this Nordic race developed the essentials 
of European civilization and spread them from 
this assumed early home. 

My plea is that a group of linked humane studies 


based on direct observation and measurement is 
needed not only for specialist woik but also at all 
stages of education, and that the group should 
include human geography, social anthropology, 
physical anthropology and archaeology, though it 
is obvious that one can scarcely expect any one 
person to cover all these specialisms. All that is 
needed is that they should have some common 
ground. 


OBITUARIES 


Prof. R. S. Troup, C.I.E., F.R.S, 

HE death of Prof. R. S. Troup on October 1, at 
the age of sixty-four years, removes one of the out¬ 
standing figures in the development of forestry in the 
Empire. He passed the competitive examination 
into the Royal Indian Engineering College at Coopers 
Hill in 1894, and ever since then his profession had 
been his predominant interest. Endowed with more 
than the usual amount of Scottish common sense and 
with a good deal of Aberdonian caution, his mentality 
was peculiarly adapted to the orderly collection and 
presentation of facts. 

After a brilliant career at Coopers Hill, where he 
took a number of prizes, not only among the few 
forest students, but also in competition with the far 
more numerous students of the engineering side, in 
such subjects as geology and surveying, Troup went 
to Burma with the other four men of his year. There 
he started with practical experience in some of the 
finest and best managed forests of the Empire. His 
reputation had preceded him and after a few years 
he was called to Dehra Dun, then beginning to 
assume its position as the headquarters of the Indian 
Forest Service. From about 1904 until 1920, when 
he left India, he was engaged in research and ad¬ 
ministrative and scholastic work, as a teacher at the 
Forest College, as forest economist, as sylviculturist, 
and finally as assistant inspector general of forests 
to the Government of India. These posts gave him 
unique opportunities not only of seeing all the finest 
forests in the quarter of a million square mile forest 
estate of the Indian Empire, but also of gaining an 
accurate knowledge of how this magnificent property 
could and should benefit the population. 

Troup’s own interests lay more in scientific sylvi¬ 
culture than in the utilization side, but his early 
training ensured that he should fully recognize that 
first-class sylviculture is not an end in itself but, to 
put it briefly, a means of obtaining the largest volume 
of the finest timber on a given area. Apart from a 
number of publications on the uses of woods and allied 
subjects, the principal works which he produced 
during his service in India were “The Silviculture 
of In dian Trees” in three fine volumes and “A Note 
on some European Sylvicultural Systems with Sugges¬ 
tions for Improvements in Indian Forest Manage¬ 
ment”. This latter work, “the outcome of a tour 


made in 1913 in certain selected forests of France 
and Germany”, appeared in 1916, and has always 
seemed to the writer to be of outstanding interest. 
Illustrated by excellent and well-chosen photographs, 
a clear and vivid description is given of all the 
important sylvicultural systems employed on the 
continent of Europe, and the possibility of their 
adaptation to the very different conditions of India 
and Burma is fully discussed. “Silvicultural Systems’ 
which was published by the Clarendon Press in 1928, 
is an up-to-date and more generalized study of the 
same kind. It has been praised by Continental 
experts as being better than anything they have. 
In the work of 1916, Troup gave evidence of a very 
broad and catholic outlook on the main problems of 
Indian forestry, and established the principles on 
which the most important measures of progress have 
been based during the last twenty-five years. 

Troup’s greatest work, “The Silviculture of Indian 
Trees”, appeared in 1921 and is, in his own words, 
“the outcome of several years of research into silvi¬ 
cultural problems at the Forest Research Institute, 
Dehra Dun, and at outlying experimental stations, 
combined with observations recorded in many parts 
of India and Burma for a period extending over 
twenty years”. The writer, having accompanied 
Troup on many occasions in the field, can confirm 
the care with whieh these observations were made 
and recorded, and can testify to the technical interest 
of the scholarly descriptions of the very varied types 
of forests in India and Burma and to the great value 
of the estimates of the sylvicultural needs of the more 
important species. Constant use has been made by 
Indian forest officers of the information stored in 
these volumes, which have become standard works of 
reference, and contain much that was not available 
before. 

After leaving India to succeed Sir William Scblieli 
as professor of forestry at Oxford, Troup’s interests 
gradually changed, and, as the result of a number of 
tours to various parts of the Empire, particularly 
Africa, he became recognized as an authority on 
forestry in the Colonies, and was, at the time of his 
death, engaged on a work on Colonial forest adminis¬ 
tration. His last publication, in 1938, was a small 
volume on “Forestry and State Control”, which 
reviews the position in all the more important forest 
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countries of Europe, with particular reference to the 
urgent need for improving the private forests of 
Great Britain. 

His devotion to his profession and his remarkable 
ability in summarizing clearly and fully the salient 
points of any forestry problem earned for Troup a 
unique position, and made him a worthy successor 
to the great men of the earlier years of Indian forestry. 
He was also a good jungle man’ with a proper 
appreciation of life in wild places, with a keen interest 
in the forest flora and fauna, and, in his younger days, 
a great love of sport. He was a successful ‘shikari* and 
a very good shot. Alexander Rodger. 


Prof. Ricardo Jorge 

Prop. Ricardo Jorge, an eminent Portuguese 
hygienist and medical historian, was bom on May 22, 
1858, at Oporto, where he received his medical 
education and carried out some important work on 
plague in conjunction with Dr. Camara Festana. He 
afterwards went to Lisbon, where he was appointed 
director-general of public health and professor of 
hygiene. 

In 1912 Prof. Jorge was made the delegate for 
Portugal in the International Office of Public Health 
in Paris, where he was a regular attendant at its 
meetings and contributed important papers to its 
proceedings until shortly before his death. His 
published work comprised a large number of subjects, 
such as undulant fever, tuberculosis, pellagra, 
lethargic encephalitis and its mental sequels, alastrim, 


post-vaccinial encephalitis, epidemics on ships, 
especially the typhoid form of malaria and dengue, 
spirochetal jaundice, influenza and epidemic pleuro¬ 
dynia. As medical historian, he took an active part 
in the proceedings of the International Society of 
the History of Medicine, to which he contributed 
scholarly articles on the epidemics of the sixteenth 
century, the Renaissance in anatomy and medicine 
in Portugal, medical and scientific relations between 
England and Portugal and plague epidemics in 
Europe. 

In addition to his medical activities. Prof. 
Jorge took a keen interest in literature, art, history, 
philosophy and philology, so that he has often been 
compared to the humanists of the Renaissance. He 
counted many friends in Great Britain, where he was 
elected an honorary fellow of the Royal Society of 
Medicine in 1938, twelve years after he had been 
made an honorary member of the Section of Epidemio¬ 
logy. One of his last writings was a sympathetic 
obituary notice of Sir George Buchanan, his colleague* 
at the International Office of Public Health. His 
death took place on July 31 at the age of eighty-one 
years. J. D. Roixhston. 


We regret to announce the following deaths : 

Sir William Pope, F.R.S., professor of 

chemistry in the University of Cambridge, on October 
17, aged sixty-nine years. 

Dr. W. B, Wright, late of the Geological Survey 
of Great Britain, author of “The Quaternary Ice 
Age**, on October 11, aged sixty-three years. 


NEWS AND VIEWS 


Ministry of Information 

The debate in the House of Commons last week 
on the Ministry of Information was announced too 
late for account to be taken of it in the leading article 
on the suggested Directorate of Scientific Information 
in Nature of October 14, but there appears to have 
been nothing said which invalidates the comments 
in that article; indeed, the debate rather served to 
emp hasize the importance of the principal points. 
Replying on behalf of the Government, Sir Samuel 
Hoare admitted that the public had lost confidence 
in the Ministry, and outlined the steps taken for its 
reorganization. Two factors have no doubt con¬ 
tributed largely to the difficulties of the Ministry, 
napnely, confusion between the task of collecting 
inffinnation and of disseminating it, and the failure 
to utilize effectively organizations already in exist¬ 
ence. The first has involved the Ministry in the 
difficult question of censorship and authority in rela¬ 
tion to Other Departments of State; the second 
has been responsible for excesses of expenditure and 
^ fhr which the Ministry has been 

realized that the 
fteplf i$ a specialized 
«ai& scientific sense it is 


the task of the numerous information bureaux or 
departments, such as various Imperial Agricultural 
Bureaux, those associated with different research and 
other associations or with individual industrial firms. 
Activities of this kind are to be found over the whole 
range of industry and science, including the social 
sciences. To some extent the Association of Special 
Libraries and Information Bureaux serves as a clear¬ 
ing house in this field, and its services have already 
been offered to the Government. Official recognition of 
the vital necessity of information services and thoir 
co-ordination does not as yet appear to have boon 
forthcoming, nor has their utilization by Government 
Departments and other organizations concerned with 
national service been encouraged, a situation which 
would scarcely have arisen had the Ministry been 
provided with adequate scientific guidance. 

The collection of more general information in the 
sense of news is the essential task of the journalist, 
and some of the severest criticism of the Ministry of 
Information has been based on its neglect of the 
unrivalled experience and organization of the daily 
Press, both in the collection of news and in the 
problems involved in handling it. The statement 
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that news and. censorship will now, generally speak- 
*ing, be separated from the Ministry of Information, 
may make such criticism irrelevant so far as the 
Ministry is concerned, but the Government would 
do well to take the lesson to heart, for other depart¬ 
ments also have tended to make the mistake of 
formulating complete plans of their own instead of 
making the utmost use from the start of existing 
organizations and facilities. The collection of informa¬ 
tion is one activity demanding a particular technique 
and type of mind ; the dissemination of information 
is another activity and may require entirely different 
gifts. Incidentally, most information departments 
are concerned with both these activities in that they 
collect information for use. The first essentials in 
handling information are sound judgment and a clear 
understanding of the extent to which the use of a 
particular piece of information is to be limited, either 
in the general interests of the industry or organization 
which an information department is serving or, as 
with the Ministry of Information, of the national in¬ 
terests in the widest sense. The work of the ablest in¬ 
formation bureaux, however, can be seriously injured 
by departmentalism which is lacking in vision or a 
sense of proportion. Sir Edward Grigg, Parliamentary 
Secretary to the Ministry, was able to give a welcome 
assurance that no effort would be spared by the 
Ministry to see that the country preserved its right 
to know the truth about the war in which we are 
engaged and its right to comment with absolute 
freedom on that truth. 

Peace Aims 

The correspondence columns of the leading lay 
journals have given ample evidence of the lively 
concern felt by thoughtful men everywhere as to 
the ultimate goal towards which Great Britain and 
France are striving through the present conflict. A 
noteworthy pronouncement in the form of a manifesto 
signed by no fewer than fifty-seven men of science, all 
of whom are fellows of the Royal Society, appears in 
the Manchester Guardian of October 13. The names 
of the signatories represent many branches of scientific 
investigation, but in the covering letter sent with the 
manifesto and signed by the Bishop of Birmingham, 
Sir Richard Gregory, Prof. Lancelot Hogben, Sir John 
Orr, Prof. A. J. Clark and Sir Peter Chalmers Mitchell, 
it is pointed out that they “do not claim to speak for 
their scientific colleagues as a body”. The manifesto 
* points out that the “progress of science and its 
application to human well-being are threatened by 
the prevailing anarohy of international relations”, 
and states that a new international order, going far 
beyond the provisions of the Covenant of the League 
of Nations in its claims on individual States, should 
be set up when the war ends. All nations prepared 
to renounce war between themselves should be 
invited to unite under a federal Government, which 
would have power to use armed force against aggres¬ 
sion, would control the raw materials of undeveloped 
territories in the possession of member States, and 
would undertake the education of backward com¬ 
munities without racial discrimination. Although 
experience of the League of Nations shows that 


these provisions are bristling with practical diffi¬ 
culties, there will be general agreement that a new 
world order based upon them would command the 
support of a considerable body of informed opinion. 

T* K. Penniman 

The curatorship of the Pitt-Riverb Museum in the 
University of Oxford, which has been vacant since 
the death of Dr. Henry Balfour earlier in the year, 
has been filled by the appointment of Thomas 
Kenneth Penniman, the appointment being for a 
period of seven years dating from October 1, 1939. 
Mr. Penniman is a member of Trinity College, Oxford, 
and holds the diploma in anthropology of the Uni¬ 
versity of Oxford. He is the secretary of the Board 
of Anthropological Studies in the University, and is 
the author of a history of the progress in anthropo¬ 
logical studies in the last hundred years, which in 
its introductory chapters traces the beginnings of 
anthropological observation, the work thus being a 
complete survey of the development of the science. 
Mr. Penniman was also joint editor with Dr. R. R. 
Marett of the correspondence of the late Sir Baldwin 
Spencer, the distinguished authority on the primitive 
tribes of central and northern Australia. 

Robert Henry Thurston ( 1839 - 1903 ) 

On October 25, Cornell University will celebrate 
the centenary of the birth of Robert Henry Thurston, 
the distinguished American professor of engineering, 
who by his work at the Stevens Institute of Techno¬ 
logy, Hoboken, and the Sibley College of Engineering, 
Cornell University, contributed more than any other 
man of his time to the advancement of engineering 
education in the United States. Thurston was a man 
of great force of character, but sympathetic, the friend 
of all Ins students, and he was possessed of a wide 
and generous outlook. With a remarkable memory, 
great powers of concentration and unceasing industry, 
he was not only a teacher and engineer, but also an 
original investigator, an expert, and a public servant. 
He published some 300 scientific and technical 
papers and twenty separate works. When engineering 
education was in its infancy he founded the first 
engineering laboratory in the United States, and he 
was the first to serve as president of the American 
Society of Mechanical Engineers. 

Thurston was bom at Providence, R.I., the son of 
Robert L. Thurston, one of the pioneers of steam 
engineering in America. At the age of sixteen he 
entered Brown University, and after graduating, went 
into his father’s workshops. The Civil War saw him an 
assistant engineer in the U.S. Navy, and at its close, in 
1865, he was made an assistant professor of natural 
philosophy at the Naval Academy, Annapolis. This, 
however, was but a stepping stone. On the inaugura¬ 
tion in 1870 of the Stevens Institute of Technology, 
Hoboken, the president, Henry Morton, invited him 
to become professor of mechanical engineering. For 
fifteen years he laboured at Hoboken and then, in 
1885, the trustees of the Cornell University asked 
him to undertake the organization and development 
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of the Sibley College of Engineering. When he took 
charge the total attendances in all classes was about 
60; at his death in 1903 the attendances were about 
960. The teaching staff had grown from 7 to 43. 
Besides his work as a teacher, writer and experi¬ 
mentalist, Thurston served on various co mmi ttees 
and was a member of numerous societies both at 
home and abroad. The gathering at Ithaca on 
October 25 will pay tribute to his memory, and will 
also discuss ways in which engineering may meet 
the crucial challenge of our rapidly changing world. 


A National Atlas of Great Britain 
The report of the committee appointed by the 
Bri tish Association in 1938 to prepare a scheme for 
a projected National Atlas of Great Britain and 
Northern Ireland was presented to the Association 
at the Dundee meeting and contains provisional 
details of the format and contents of such an atlas. 
“The proposed atlas,” the report runs, “aims at a 
strictly objective and scientific presentation of the 
natural conditions, natural resources and economic 
development of the land (and adjacent seas), of the 
history and pre-history of the country, and of the 
distributions, occupations, movement and social con¬ 
ditions of the population.” To this very compre¬ 
hensive programme the proviso must be added “in 
so far as they provide suitable material for carto¬ 
graphic exposition”, since it is not intended that 
there shall be any accompanying text to the maps. 
Such a work necessarily involves the collaboration 
of scientific workers in very different fields, and six 
sections of the Association were represented on the 
reporting committee, which sat under the chairman¬ 
ship of Prof. E. G. R. Taylor (Section E). 


The complete Atlas will be in two large folio 
volumes, each volume containing 60-70 plates. The 
number of maps will, of course, be many times greater 
than the number of plates, but the sheet size has been 
selected so as to show the whole of England and 
Wales at a single opening on the scale of one to a 
million, a scale which experience has shown to be 
appropriate for many types of general map. The 
maps are grouped under four general headings: 
physical geography, bio-geography, industry and 
commerce, and human geography. TJnder physical 
geography are included cartography, orography, 
geology (with geomorphology), climatology and hydro¬ 
graphy. Under bio-geography the sub-headings are 
soil, vegetation, distribution of species, pre-history 
(of plants), land utilization, forestry and agriculture. 
Many of the maps will be of types not hitherto con¬ 
structed, or at least not hitherto published for Great 
teriiain. Such, for example, are maps dealing with 
health and disease, recreation and amenities, which 
fijfl within the human geography section, and maps 
of accessibility from and to the leading cities, in the 
section dewrtted to industry and commerce. For 
and, sub-sections, the contents of 
ajfe. indicated in the report, the 
constructive oriticism and 
& engaged in particular 



fields of research. As the report states, the success of 
the enterprise “must depend on scientific workers ant^ 
scientific bodies willing to undertake responsibility 
for the accuracy of maps within particular fields”. 

Contemporaries of the Mammoth 
In an article contributed to “Russia To-day Press 
Service” (Sept. 12, 1939) Prof. P. Kapterev gives an 
account of his experiments with organisms contained 
in frozen soil from Siberia. A paper by Prof. Kapterev 
on lus discoveries was read before the Academy of 
Sciences of the U.S.S.R. during 1936 (see Nature, 
138, 714; 1936). The flora associated with the 

mammoth has been known for years from the contents 
of the food canal of frozen individuals, but it is 
astounding to learn that plants and animals con¬ 
temporary with the mammoth have been brought to 
life after remaining in a state of suspended animation 
which at a low computation must have extended over 
twenty thousand years. The soil from which the 
organisms were obtained consisted of silt strata 
obtained in the galleries of mines in the taiga of 
Siberia at a depth of 131} feet, far within the limit 
of the permanently frozen soil, for even in the 
hottest summer the thaw never penetraten deeper 
than seven to ten feet. In contemporary strata the 
explorers found the bones of mammoths, the woolly 
rhinoceros, bison, and musk-ox, indicating a period 
contemporary with the interglacial period which 
came between the last two Ice Ages (Riss-Wiirm 
period) or with the last Ice Age (Wiirm period). The 
soil samples were placed in sterilized containers in a 
sterilized atmosphere, and they eventually yielded 
living organisms which included several kinds of soil 
bacteria, including a distinctive nitrogen bacterium, 
fungi and water plants, the majority being closely 
related to present-day forms. From another sample 
of later geological date, taken at a depth of 14 foot, 
twenty different kinds of water-plants, mosses, fila¬ 
ments of fungi and a crustacean (entomostraoan) 
were obtained, and placed in favourable laboratory 
conditions these organisms began to multiply rapidly. 
But this stratum is reckoned to have been only from 
one to three thousand years old 1 

Archaeological Excavations in Northern Syria 
Mr. M. E. L. Mallowan’s account of his further 
excavations in Northern Syria in the report of the 
British School of Archaeology in Iraq (Gertrude BelU 
Memorial) for the year ended June 30, 1939, again 
records a striking frequency in the occurrence of 
amulets of various kinds among the finds—a feature 
to which attention was directed in earlier reports. 
The report on Mr. Mallowan’s work covers the fifth 
expedition to Northern Syria and the third con¬ 
secutive season’s excavations at Brak, one of the 
largest of the mounds in this part of Syria. The i 
great mud-brick temple, which Mr. Mallowan has 
named “The Temple of a Thousand Eyes” on account 
of the enormous number of alabaster “eye idols” 
found in the foundations of the platform on which 
the temple is built, has so far produced the most 
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important discoveries of the expedition. Its dimen- 
v sions are approximately 30 yards by 25 yards ; and 
its walls are exceptionally heavy, the outer walls 
being more than eight feet thick. They are buttressed 
with rough blocks of limestone and basalt. The 
temple dates from about 3000 b.c. and is thus the 
oldest shrine yet discovered in eastern Syria. Its 
architectural relationship to archaic temples at 
Warka, about eight hundred miles down the 
Euphrates from Brak, points to cultural contacts 
between north-east Syria and Sumer at this early 
date. A striking feature of the plan of the temple is a 
central shrine, three times as long as it is wide, with 
a pedestal for the presiding god against the end wall. 

The adornment of the temple would appear to 
have been remarkable. A magnificent frieze con¬ 
sisted of three separate panels on the three faces of 
the pedestal in the sanctuary. Each of these was 
three feet in length and eight inches in breadth, and 
was composed of outer bands of heavy gold foil 
encasing blue limestone, white marble, and green 
corrugated shale. The panels were fastened to a 
wooden background with copper holdfasts, while the 
gold borders were held down by gold-headed nails 
with silver stems. No panels of this kind have 
previously been discovered. One of them has been 
allocated to the British Museum. Fragments of 
fluted copper panelling, which had adorned the 
walls, have been discovered ; while on the south side 
the wall was embellished with a mosaic of clay cones 
painted in bright colours, and surmounted by large 
stone rosettes with alternate petals of white marble 
and dark green shale and a central corolla of red 
limestone. In the material of the mud-brick platform 
on which the temple stood, many thousands of 
objects were foimd. These include many beautifully 
carved amulets—models of lions, rams, bears, 
monkeys and vultures in serpentine and bone. A 
number of human heads in alabaster are said to be 
landmarks in the history of sculpture. A summary 
of the report appeared in The Times of October 14. 

Juvenile Delinquency 

In a discussion on juvenile delinquency before the 
Royal Statistical Society on April 18 which has now 
appeared («J. Roy. Statist. Soc. t 102, 384 ; 1939), Dr. 
Rhodes concludes that juvenile crime appears to be 
, part of a major problem, including adult crime, which 
involves social and economic considerations. More 
exact information regarding the age-constitution of 
local populations is required to gauge properly the 
differences between the incidence of juvenile crime 
in different parts of the country. In considering 
changes with time, we must take account of changing 
environment if we are to deduce anything from the 
facts of recorded crime regarding changes in the 
naughtiness of the juvenile population. Mr. C. P. 
Hill agreed that juvenile delinquency was linked both 
with density of population and with unemployment, 
but considered there were so many other unknown 
variables to be taken into account that no accurate 
forecast was possible as to the probable future course 


of juvenile delinquency from the data available. 
Mr. J. H. Bagot, from Liverpool experience, stressed 
the wastage in probation and education offices and 
police departments through the non-use of statistics, 
and concluded that the vast proportion of the 
delinquents were drawn from one section of the 
population, and, within that section, from a defective 
group, either from the point of view of family or 
overcrowding. 

Alcohol and Crime 

In an important paper on the problem of alcohol 
and drug addiction in relation to crime, published in 
the October issue of the British Journal of Inebriety , 
Dr. W. Norwood East, formerly H.M. Commissioner 
of Prisons, discusses the relation of parental al¬ 
coholism and drug addiction to crime, alcoholism in 
the individual as a cause of crime, the medical and 
legal aspects of alcoholic crime, and the treatment of 
criminal alcoholics and drug addicts. He illustrates 
the insignificant part played by drug addiction as a 
cause of crime, at least in Great Britain, by the fact 
that in 1937, when the number of drug addicts known 
to the central authority was only 620, not more 
than 31 persons were dealt with under the Probation 
of Offenders Act, or fined or imprisoned for offences 
against the Dangerous Drugs Act. Dr. East further 
points out that while every practical criminologist 
will attach some importance to the association of 
alcoholism and crime, it is easy to over-emphasize 
the connexion, and in support of this contention 
brings forward statistics from various prisons showing 
that familial or individual alcoholism is a much less 
frequent cause of crime than was formerly supposed. 
While allowing that the general medical treatment 
of alcoholism and drug addiction may be supple¬ 
mented by psychotherapy in suitable cases, Dr. East 
asserts that this method is apt to be disappointing, 
and that he does not know of any impressive series 
of figures illustrating the success of such treatment. 

Future of Welding 

It is now known that the substitution of fabrica¬ 
tion for casting is very advantageous to heavy- 
machine makers in a number of ways, mainly because 
it obviates the necessity of pattern-making. The 
time that would otherwise he lost in the foundry is 
considerable, especially when new patterns have to 
be evolved. In a leader on welding in the Electrical 
Review of September 29, it is stated that many 
electrical and allied manufacturers are now using 
welding on a fairly large scale. Some of them go so 
far as to design and make their own welding equip¬ 
ment. There are on a conservative estimate about 
forty manufacturers of electric welding machines in 
Great Britain and there are nearly as many suppliers 
of rectifiers for welding and thermionic valve control 
devices. Besides, there are one or two factories which 
make holding frames for rotating or otherwise 
manipulating the welding work being done. It is 
probable that not more than about a quarter of the 
known applications of welding are utilized in industry. 
The large amount of research being done is shown 
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in the second progress report of the Institute of 
Welding. Further evidence is given of the increased 
applications by the issue of official regulations and 
specifications for welded steelwork by national 
bodies in many countries. Some manufacturers think 
that the welding industry may ultimately employ as 
much capital and labour as the steel industry now 
does. Such considerations apply equally to shipyards, 
and remembering the inherent water, oil and gas 
tightness of welded vessels, the rate of advance in the 
use of welding in shipyards will doubtless advance 
more rapidly in the future. The progressive widening 
of applications is producing fresh problems. Large- 
scale operations indicate the desirability of carrying 
out as much as- possible of the actual welding in 
specially devised workshops rather than at the ship¬ 
building berth. This requirement will sometimes 
entail the re-design of component sections to render 
them more transportable and also the provision of 
suitable and adequate manipulative and adequate 
lifting equipment. 

Johannesburg Municipal Bus and Tram Sheds 
The all-welded .structure of the new municipal bus 
and tram sheds at Johannesburg is claimed to cover 
an area greater than that of any other welded 
structure in South Africa. In Electric Welding of 
August, it is stated that, excluding an office block of 
reinforced concrete, the building has a frontage of 
465 feet and an area of approximately 186,000 square 
feet. The outer walls are of concrete but all the 
interior walls are steel-framed. The floor is of con¬ 
crete throughout. To give unobstructed floor space, 
the number of columns was cut down to a minimum. 
The largest of the girders span 90 feet and are 12 feet 
deep. They were dispatched by road from the 
company’s workshops at Benoni, where all the steel¬ 
work was fabricated. To allow of transportation 
through Johannesburg, they were split into halves, 
the halves being welded together at the site and the 
girders lifted in one piece. A striking feature of the 
design is the absence of gusset plates and the light¬ 
ness of all the sections employed. The entire frame¬ 
work is welded, including even the site connexions. 
The saw-toothed type of roof employed produces 
excellent internal lighting. The percentage of 
windows to floor space is about thirty. The lamps 
provided are of the mercury vapour type. Between 
600 and 600 tons of steel were used in the erection of 
the sheds, the greater portion of this steelwork being 
produced in South Africa. 


Electric Lighting in a Modem Store 

Itf Welwyn Garden City, Herts, an entirely new 
b uildin g now bouses the Welwyn Stores; a de¬ 
scription of the building is given in the Electrical 
Meju&mn of October 13. The Welwyn Electricity 
, built and equipped a new sub-station 

{ to meet the required demand. The 

i the whole of the lighting 

co mbin ed tungsten and Osira 
j Wafl Ohmunarion consists of four 

» have artificial 


stone piers, marble risers and a painted wooden facia 
and comice in which is set a line of fluorescent tubing 
running round three sides of the building. About 
900 feet of ‘Clora* coated tubing has been used for 
this purpose. The store itself comprises ground floor 
and part of the first floor. Under an artificial day¬ 
light effect achieved by ‘T.O.T.’ units, the natural wax- 
polished oak counters, stock fittings and panelling 
show up well. During the daytime, the daylight 
entering the ground floor through ‘glass-crete* roof- 
lights from the staircase blends with the artificial 
illumination, all strong contrasts being eliminated. 
Each lighting unit consists of one 80-watt ‘Osira* 
fluorescent type discharge lamp and three 150-watt 
tungsten lamps enclosed in opal sphere pendants 
18-in. in diameter. All the main selling floors have 
this type of lighting. The food hall is a separate 
section on the ground floor. There are 1,400 feet 
of fluorescent tubing, arranged round the ceiling in 
three parallel rows—one red tube and two blue— 
and the effect of this diffused brilliance is enhanced 
by the green and white chequered flooring, the tiled 
walls and counter fronts, and other modem fittings. 
Light signalling by pre-arranged combinations of four 
different colours is used throughout the store for 
attracting the attention of managers or other 
persons. 

Soil Science at Adelaide 

The Winter School in Soil Science held during 
August 14-23 at the Waite Agricultural Research 
Institute, Adelaide, was a signal success. It was 
sponsored by the Council for Scientific and Industrial 
Research and the University of Adelaide and met 
under the chairmanship of Prof. J. A, Prescott. 
Sixty members attended, all directly engaged in 
work on soils, and representative of universities. State 
departments of agriculture and of forestry, water 
supply commissions. Government chemical labora¬ 
tories and other interests. Papers were presented on 
classification, physical composition, colour, water 
relations, acidity and lime requirement of soils; 
methods of soil surveying and utilization of soil 
maps and data ; spectrochemical and polarographic 
methods of analysis ; methods for determination of 
soil carbon, soil reaction and soluble salts; the 
erosion problem in pastoral areas ; and other topics. 
Numerous demonstrations wore arranged. As a 
result of the School, soil investigators throughout 
the Commonwealth will in future bo working in 
more intimate association and along more uniform 
lines. 

Rare Medical Books 

On* the occasion of the seventieth birthday earlier 
this year of the late Prof. Harvey Cushing, Schu- 
man’s of New York brought out, under the titlo 
of “Seventy Noteworthy Medical Rarities”, an 
illustrated and annotated catalogue to which are 
prefixed a portrait of Dr. Cushing, taken about 
forty years ago, and an appreciation of the emi¬ 
nent surgeon and bibliophile by Dr, Lawrence 
Reynolds. Among the notable works listed in tho 
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catalogue may be mentioned a thirteenth century 
v medical manuscript on vellum containing some of the 
works of Const ant mus Africanus, Giles of Corbeil 
and others, the work of Bartholomaeus Anglicus 
entitled “De Proprietatibus Reruin” (1535), Ambroise 
Park’s “Dix Livres de la Chirurgie” (1504), Gasparo 
Aselli’s book on the lacteals (1627), Robert Boyle’s 
“Sceptical Chymist” (1661) and modem works 
by Oliver Wendell Holmes, Sir William Osier and 
S. Weir Mitchell. 

The Science Library 

The Science Library, Science Museum, South 
Kensington, is remaining open. Books and periodicals 
axe available for consultation in the reading room 
and for external loan to institutions engaged on 
research work. A relatively small number of the 
older books and periodicals have been removed and 
are not at present available. Although difficulty 
is anticipated, every endeavour will be made to 
maintain the collection of important current foreign 
scientific and technical literature up to the pre-war 
degree of completeness. The bibliographical and 
information service of the Library will be maintained 
so far as the reduced resources permit. 

Royal Astronomical Society 

The meetings of the Royal Astronomical Society 
will continue to be held at Burlington House, Lon¬ 
don, but at an earlier hour. The Monthly Notices 
and also Occasional Notes will be published so far as 
possible, but the former will not necessarily appear 
each month. The library will be closed except on 
meeting days, as the assistant secretary and office 
have been transferred to Oxford. The Christmas 
lecture, soirdes, etc., have been postponed in¬ 
definitely. Prof. H. H. Plaskett, the senior secretary, 
is serving in the Royal Artillery, and Prof. W. M. H. 
Greaves has been appointed acting secretary for the 
present. 

British Astronomical Association 

The annual general meeting of the Brit isli 
Astronomical Association will be held as usual on 
October 25, in accordance with the articles of the 
Association, and no arrangement has been made at 
present to alter procedure in the matter of ordinary 
meetings. The president, two secretaries and treasurer 
* have been empowered to conduct the business of the 
Association if war-time emergency should cause a 
discontinuance of the meetings. If this contingency 
arises, the Journal will still be published monthly, 
and it is hoped that papers will be contributed as 
usual by members. The library will be open only on 
the second and fourth Wednesdays of each month, 
but the librarian has power to refrain from opening 
in case of emergency. 

Institute of Physics 

The offices of the Institute of Physics have been 
transferred to the University of Reading, where 
accommodation had been reserved for them, by the 
kindness of the Council of the University. It is 


hoped to carry on so far as possible the normal work 
of the Institute, with such further activities as may 
he necessitated by emergency conditions. The 
Institute is in touch with Government departments 
and other employers, and has been collecting and 
collating such information as is available regarding 
the employment of physicists during war conditions. 
A considerable number of inquiries for advice on 
this and other emergency matters have received 
attention. It has been decided, unless unpredictable 
circumstances intervene, to continue the publication 
and distribution of the Journal of Scientific Instru¬ 
ments on the same terms as in the past, though it 
may be necessary to reduce to some extent the 
number of pages in each issue. 

Announcements 

Dr. Ian Gahloway has been appointed scientific 
superintendent of research at the Pirbright Research 
Station of the Foot-and-Mouth Disease Research 
Committee. 

Dr. S. C. Hariand has been appointed director 
of the Institute of Cotton Technology of the National 
Agricultural Society of Peru. 

Sir Frederick Menzies has resigned his position 
as medical officer of health and school medical officer 
of the London County Council, and has been succeeded 
by Dr. William Allen Daley. 

In the hope of giving assistance to students in 
London who have been unable to follow their univer¬ 
sity colleges into the provinces in the present 
emergency, the managers of the Royal Institution 
have arranged for additional short courses of lectures 
to be given dealing in an introductory manner with 
certain subjects of modem physics and chemistry. 
Applications should be made to the Royal Institution, 
21 Albemarle Street, London, W.l. 

It is hoped to arrange day and/or evening courses 
in electrical methods of chemical analysis, micro¬ 
chemical analysis, spectroscopy and bacteriology at 
the Sir John Cass Technical Institute. Those wishing 
to take classes in these subjects should write, stating 
possible days and hours of attendance, to Dr. E. de 
Barry Barnett, Sir John Cass Technical Institute, 
Jewry Street, London, E.G.3. 

The governing body of the British Medical Post¬ 
graduate School has decided to carry on post¬ 
graduate instruction for the present. 

Owing to the war, the International League 
against Rheumatism will no longer be able to carry 
out its activities, and its bureau at Keizergracht 489, 
Amsterdam, will be closed. 

Eighteen cases of smallpox were notified in 
England in 1938, of which nine were variola major 
and nine variola minor, and there were three deaths. 
These are the first deaths from smallpox which 
have occurred in England since 1934* 
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Kmematical Relativity and the Geological Time-Scale 

In a recent paper, a detailed analytical theory of 
time-keeping has been developed on an axiomatic 
basis 1 . Starting from the existence of a temporal 
sequence for events at any given observer and the 
existence of a ‘substratum of equivalent observers’, 
it has been found that amongst all possible gradua¬ 
tions of the clocks of a substratum two families stand 
out with special properties, namely, the family t, 
according to which the substratum is described by 
each of its members as static, and the family t, 
according to which it is described as imiformally 
expanding from a point origin. By deriving the 
equation of motion of a free particle, it has been found 
that if we identify the smoothed-out universe of 
extra-galactic nebulas with a substratum, then the 
uniform time of dynamics is to be identified with 
T-time*, which gives an infinite ‘age* to the universe, 
whereas the uniform time of optics and atomic 
vibrators is to be identified with a 2-time®, which 
gives 2 x 10® years as the ‘age of the universe’. 

It is well known that this ‘age of the universe*, as 
derived from Hubble’s law, is of the same order as 
the ‘age* assigned to the oldest rocks on the earth’s 
surface by analysis of their uranium-lead ratio. This 
result, by itself, cannot be taken as conclusive 
evidence that this is the earth’s ‘age’ because, as 
Holmes remarks 4 , “Hutton’s oft-quoted dictum that 
he could find ‘no vestige of a beginning’ remains 
true of geology to this day. Geological time dates 
from the deposition of the oldest known sediments, 
and whatever their age may be that of the earth 
must be still greater”. However, strong corroborative 
evidence for the significance of this figure comes from 
recent investigations of the helium ratio of iron 
meteorites, about 70 per cent of which are now 
believed to reach our planet from outside the solar 
system*. These again lead to a greatest ‘age’ of the 
order 2 x 10* years. 

These investigations of rocks and meteorites are 
based on the Rutherford-Soddy law of radioactive 
decay, which states that if N is the number of atoms 
of a particular radioactive element present in a 
speed -man at a given epoch, and if SN is the number 
of these atoms which disintegrate in the subsequent 
interval St, then 


-8N XNSt, 

where X has been found to be independent of tem¬ 
perature, pressure, etc. ‘Ages’ are then assigned by 
law on the ‘assumption’ that X is invariant foi 
of qpoch. This, of course, is simply a 
the particular uniform time of radio- 
***** gJvea element. Since different 
-lead to consistent results, w€ 
« 'h^spr&ig that there is a unique 

$ tihp# decay, tand the agreement 


between the ‘ages’ assigned to the oldest rooks and 
meteorites with the ‘age’ assigned to the universe by 
Hubble’s law makes it extremely plausible to identify 
this time with the uniform 2-time of optics. 

If, therefore, we regard the dates assigned to 
geological epochs as 2-scale dates, it becomes of 
interest to compare them with the corresponding 
dates on the T-scale, given by® 

r = t Q log (2/2 0 ) -h 2 0 , 

where t 0 is the present 2-epoch, since this is the scale 
which has been identified with the uniform time of 
dynamics. It is readily seen that if t x is any past 
2-epoch and is the corresponding v-epoch (the two 
scales agree on the value of the present epoch, 2 0 ) 
then 

2 0 — Ti= 2 0 log (lo/*i). 

We can, therefore, immediately compile the following 
table to illustrate the difference between the 2- and 
T-periods assigned to geological eras, all figures being 
in millions of years. 


Geological period 

h 

tn-tx 

-T, 

Present 

3,000 

0 

0 

Base of Bocence Rocks 

1,930 

70 

71 

Base of Cretaceous Rooks 

1,000 

100 

102 

Base of Triasaic Rooks 

1,800 

200 

210 

Base of Devonian rocks 

1,700 

300 

325 

Base of Ordoviolan rocks 

1,600 

400 

446 

Base of Cambrian rocks 

1,500 

500 

575 

Lanrentian rooks 

1,000 

1,000 

1,400 

Oldest European rockB 

500 

1,500 

2,800 

Oldest rooks (Manitoba) 

250 

1,750 

4,200 

'Creation* 

0 

2,000 

' 

00 


We observe that the 2- and t- measures of the whole 
fossil period (Cambrian age to present) differ by 
about 15 per cent of the 2-measure, which is not much 
greater than the probable error in assigning epochs 
by the present radioactive methods. Moreover, when 
we go back a thousand million years on the 2-scale, 
that is half way back to ‘creation’, wo find that 
the T-measure of this period is not more than fourteen 
hundred million years. 

G. J. Whitrow. 

Christ Church, Oxford. 

Sept. 21. 

1 Milne, B. A., and Whitrow, G. J. } Z Attrophys., 15, 203 (1038). 

’ Milne, B. A, Proo . Roy Soo , A, 154, 60 (1036); 157, 324 (1037). 

• Whitrow, G. Quart. J. Math (Oxford), 7, 271 (1086). 

4 Holmes, A., "The Age of the Barth”, 30 (1037), 

•Holmes, A., “The Age of the Barth”, 230 
•Mflne, B. A., Proc Roy Soc , A, 158, 337 (1037). 
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Fission of Uranium under Deuteron Bombardment 

. Since the phenomenon of neutron-induced fission 
of the uranium and thorium nuclei is now indisputably 
established, attention may be turned to the possible 
efficacy of other bombarding particles in this respect. 
An outline is here presented of evidence suggesting 
that high-energy deuterons are, in fact, capable of 
producing fission in uranium. 

The following experimental arrangement has been 
used. One inside surface of a copper box is covered 
with a 20 mgm./cm. 8 layer of uranium metal, and is 
bombarded by deuterons passing through an aperture 
in the opposite side of the box. An inside pocket 
on one of the other walls contains metal foils for the 
purpose of collecting particles projected from, the 
target through an aperture in the pocket. A thickness 
of 2 mm. S/P. aluminium is always present to protect 
the collecting foil from the low-energy products due 
to mechanical disintegration of the target. Bombard¬ 
ments of about 1 (xamp. for ten minutes are convenient, 
and are found to produce on the collector activities of 
intensity suitable for measuring with a Geiger counter. 

It is necessary to estimate what port of the activity 
on the collector is due to general neutron radiation 
and to deuterons scattered from the target. In the 
pocket are placed three foils of 3-3 mgm./om.® 
aluminium, 2F, D and N in order of proximity to the 
target, and a single thickness of half-millimetre 
copper sheet between the foils D and N. Five minutes 
after a 4 pi amp ./min, bombardment with 9 Mv. 
deuterons, it is found, that the neutron effect of the 
irradiation has produced in N a small activity of 
40 counts per minute; the neutron effect is eliminated 
from D and F simply by subtraction of this N effect. 
D *s activity measures the scattered-deuteron effect 
and is initially about 100 counts per minute, decay¬ 
ing with a half-life of 2*3 min. to reach a negligibly 
small value after 20 min. JF’s activity, however, is 
about 1,600 counts per min., and is much longer- 
lived, although with a target entirely of lead, F as 
well as JD shows only a D effect. 

The decay curve for F \s activity has been followed 
for about 7 hours and has been compared with that 
calculated from Frisch’s formula 1 for the decay of 
multiplex activity. The measure of agreement is so 
substantial as to preclude the possibility of a merely 
accidental coincidence. 

A stack of six 0*66 mgm./cm. 8 aluminium foils 
has been placed in the pocket and after the lapse of 
30 minu tes (when the D effect has decayed) the 
activities are found to decrease regularly through the 
stack, reaching inappreciably email values in the 
fifth and sixth foils. Regarding another aspect, the 
fact that replacement of aluminium as the collector 
.material by silver causes no significant difference in 
the decay curve, suggests that the activity has been 
implanted rather than induced. The evidence thus 
indicates that radioactive nuclei are projected from 
the uranium target with a range of the order of 
2 cm .; this occurrence is evidently to be ascribed 
to a fission of the uranium nucleus. 

It is important to assess the magnitude of the 
fission effect caused by background neutron radiation, 
and for this purpose there has been enclosed in the 
pocket itself a layer of uranium, separated from F 
by 2 mm. S/P. of aluminium, and from the target 
by the copper sheet, this arrangement necessarily 
reproducing fairly closely that activity in F which is 
due to neutron-induced fission. The intensity in this 
case is less than one twentieth of that observed in 
the positive experiment. 


Approximate measurements have been made on 
the excitation function for deuteron-induced fission, 
using aluminium absorbers to modify the energy of 
the beam and a suitable disposition of diaphragms 
to protect the collector against deuterons scattered 
from the absorbers. The threshold for the process 
appears to lie at about 8 Mv., and the cross-section 
increases rapidly in the range 8-9 Mv. 

The conclusions drawn from these preliminary 
experiments would receive unequivocal confirmation 
from a chemical identification of the fragment nuclei 
or a detection of their large ionization impulses in 
an ionization chamber. It might also prove profit¬ 
able to examine the effects given by others of the 
heaviest elements (especially thorium). 

Dr. R. S. Krishnan and other colleagues of the 
Cavendish cyclotron group have rendered me indis¬ 
pensable assistance, and I am indebted also to Prof, 
J. D. Cockcroft for pertinent suggestions. 

Cavendish Laboratory, D. H. T. Gant. 

Cambridge. Aug. 26* 

1 Nature, 148, 852 (1939). 


Absorption of Polymolecular Films in the Infra-Red 

The use of infra-red absorption spectra as a means 
of investigating molecular structure has still to be 
extended to surface films. Until very recently, the 
possibilities of this extension seemed remote, since a 
monomolecular layer does not contain enough mole¬ 
cules per square centimetre to produce measurable 
absorption. Thus it is found experimentally that 
approximately 10 19 molecules are required to 
produce appreciable absorption in a beam of 1 sq. cm. 
cross-section, whereas the number of molecules per 
square centimetre in a monomolecular layer is about 
6 x 10 u . With the production of polymolecular 
films close to 1,000 molecules thick, the possibility 
of detecting absorption still seemed slight* but 
technically feasible, if a method employing several 
reflections through such a film were employed. 

As a matter of interest, it was decided to try 
whether any absorption could be detected using a 
single reflection through a film of methyl stearate 
700 molecules thick, deposited on a chromium-plated 
strip of metal. We were surprised to find that the 
well-known absorption at 3*3 y. due to CH groups 
was easily deteotable, showing about 30 per cent 
absorption, while other weaker bands were noticeable 
between 6 [a and 10 p.. Next, a film only 200 mole¬ 
cules thick was tried. This still gave the 3*3 |x band 
with appreciable intensity. These results mean that 
absorption spectra were being obtained from ap¬ 
proximately 10 17 molecules, instead, of the customary 
10 1 *. In other words, the absorption coefficient of a 
molecule in the infra-red seems to be considerably 
increased when it is in a surface film. 

The possible causes of this will not be discussed 
here. The purpose of this note is merely to record 
this fact, which opens up a new and potentially 
interesting field of research in infra-red spectroscopy 
and its application to problems of molecular structure. 
In particular, this may prove to be a very suitable 
method of studying protein molecules. 

We wish to express our thanks to Dr. Stenhagen, 
who prepared the films. 

G. B. B. M. Sutherland. 

W. T. Tutte. 

Laboratory of Physical Chemistry, 

Cambridge. Sept. L 
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Analysis of Varying Sound 
The only reasonable method of frequency analysis 
applicable to the case of varying sound as yet pub¬ 
lished is that of German^ky 1 and Brown*, using 
diffraction of light by varying-density sound-film. 
But the technical difficulties owing to low dispersion 
seem to prevent further development in practical 
applications of that method. I have recently used a 
very Bimple photographic method of frequency 
analysis which can be designed so as to satisfy all the 
requirements met with in the analysis of any sounds 
or other vibrations. 

The essential part of this method is a photo¬ 
graphic plate (analysing plate), illustrated in Fig. 1, 
in which the tr ansmit ted light intensity varies as 

A -f B sin —-a?, (0 < B < A)> along the x direction 
a 

in the figure, and the wave-length d varies con¬ 
tinuously in the y direction. The incident light 
intensity is varied according to the sound to be 
analysed, and a photographic film is moved at 
constant velocity along the x direction at the back of 
the analysing plate. 

Let the incident light intensity be expressed as 
P -f- Q f(t), (0 < |< P), and the velocity of the 

film be V; then a point on the moving film receives 
an amount of light which can be expressed as 
Nd 

f [-P+«/(^-) ] [a + B sin Jzj&s, 
—Nd 

where 5 is the co-ordinate of the point at t = 0, and 
2N is the number of waves in the analysing plate. If 
N is sufficiently large, the above integral reduces to 
a constant term added to the expression 
Nd t t 

QB f f(~^) Bin J f(«)sin +!•)&, 

-Nd h 

which is practically the Fourier component of f(t). 
On a uniform background, sharp lines, the blackness 
of which varies sinusoidally, are obtained strobo- 
scopically, one corresponding to each component. 






Fig 2 


If the number N is not very large, these lines are 
broadened to bands, and this broadness limits the 
resolving power. In the case of varying sound, the 
variation of the spectrum can be followed by making 
N sufficiently small, so that the resolving power of 
frequency and that of time counteract each other. 
But this is not a defect in the method. The lack of 
resolving power in frequency is complementary to 
precise knowledge of time variation, and vice versa. 

A simple example is given in Fig. 2, which shows 
the analysis obtained for the ‘square waves’ (10 pulses 
followed by an intermission of 10 periods) shown at 
the bottom of the figure, n 0 being the fundamental 
frequency. A preliminary test of the application of 
this method to the analysis of speech was also under¬ 
taken. The variation of word pitch and the crossing 
of different successive overtones over the formant 
region of the vowels were clearly observed. 

The analysing plate can be modified in various 
ways for different purposes, Fig. 1 being merely an 
example. Further, the sinusoidal transmission char¬ 
acter of the analysing plate may be generalized to 
any orthogonal sets of functions, and thus a method 
is obtained of expanding given functions in series 
or integrals of some suitable orthogonal functions. 

Another application of the analysing plate is found 
in the artificial composition of sound. By throwing 
on the plate suitably formed moving rays of light, 
and receiving the transmitted light on a photo-coll, 
any desired sound can be produced. 

The construction of this analysing apparatus and 
investigations of some of its applications are now in 
progress in Prof. Takeo Hori’s laboratory. I wish to 
express my gratitude to Prof. Hori, and also to the 
Hattori Hokokai for financial support. 

Katumt Imahobi. 

Hokkaido Imperial University, 

Sapporo. 

July 2. 

1 Qernumsky, B. t Ann. 7, 468 <1080). 

140 ’ 1099 < 1987) ! Proc Ph V*' So?-* 61, 244 


Atomic Parameters of y-Silver - Cadmium 

Readjusting atomic parameters of y-brass, we 
have calculated three successive sets of atomic 
parameters for y-silver - cadmium. These sets we 
tested by comparing the intensities calculated with 
them with the observed intensities of the reflections 
/ eff y-silver - cadmium. For our thrice readjusted 
atonfic paraihetcrs, namely, a « 0*105, b ~ 0*176, 
‘ ? 6 ** 0*038, the agreement 
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between, the observed and the calculated intensities 
.was sufficiently good to afford confirmation of the 
correctness of these values. Interatomic distances 
calculated from these adopted atomic parameters 
suggests a regular distribution of the silver and the 
cadmium atoms, silver atoms occupying positions of 
B atoms and C atoms, cadmium atoms those of A 
atoms and D atoms. 

Our calculations were based on powder photo¬ 
graphs and the data of reflections made available to 
us by Prof. A. Westgren of the University of Stock¬ 
holm. A detailed account of them will be published 
in the Acta et Comrrumtationes Universitatis Tartuensis. 

Haralp Perlitz. 

Role Aavakivt. 

Laboratory of Theoretical Physics, 

University, Tartu. 

Sept. 20. 


Cataphoretic Measurements on Solutions of Visual 
Purple and Indicator Yellow 

Light transforms visual purple, the substance 
responsible for scotopio vision, into a yellow com¬ 
pound, the colour of which depends on pH (‘indicator 
yellow 51 ). Visual purple behaves as a coloured 
protein, that is, it is a ‘chromoprotein*. Experiments 
have been carried out to see if a shift of the iso¬ 
electric point occurs on bleaching. 

The visual purple was obtained from Hungarian 
frogs by means of extraction with digitonin, and the 
solution dialysed for long enough to remove the bulk 
of the salts, but not to precipitate the protein. 
Measurements were made with a micro - cataphoretic 
cell which will be described elsewhere. Quartz par¬ 
ticles of the size 2-5 ^ were suspended in the solution 
and JNT/100 acetate buffer added. The particles 
adsorb the chromoprotein and their movement is 
governed by the ionization of the latter*. The 
measurements on visual purple were carried out in 
ruby light to prevent bleaching. After each deter¬ 
mination, white light was switched on without 
removing the cell, so transforming the visual purple 
into indicator yellow. During the bleaching the 
cataphoretic velocity of the particles increased in 



Thu Variation op the Catapborbtio 
Velocities nr Solutions op Visual 
Purple and Indicator Yellow with 
pH Value 


solutions more acid than about pH 4' 5, and decreased 
in solutions more alkaline than pH 4*5. After a few 
minutes a steady velocity was reached, which was 
independent of whether observation was made with 
ruby or white light. 

The cataphoretic velocities before and after bleaching 
for one preparation are plotted against pH in the 
accompanying graph. It appears that the isoelectric 
point of the particles in the visual purple solution is 
4*47, and in the indicator yellow solution 4*57 pH 
units. Other preparations gave the same type of 
curves and the same shift on bleaching, but sometimes 
the positions of the isoelectric points were slightly 
different (±0*1). The isoelectric points are, therefore, 
in a comparatively strongly acid range. This explains 
the observation that solutions of visual purple become 
acid on prolonged dialysis against distilled water*. 

No other case appears to be recorded in literature 
where moderate illumination produces a change in the 
isoelectric point of a protein or chromoprotein. The 
bleaching process of visual purple is apparently 
associated with an increase in the number of alkaline 
groups, such as NH f , available for ionization. 

Our thanks are due to the Rockefeller Foundation 
for financial help. 

E. E. Broda. 

C. F. Goodjgve. 

R. J. Lythgoe. 

E. Victor. 

University College, 

London. 

September 6. 

1 Lythgoe, R. J., J. Phyriol> 89, 331 (1937). 

* Abramson, H. A , J. Amer. Chem . Soc., 60, 390 (1928). 

■ Lythgoe, R. J., and QuiUiam, J. P., J. Physiol , 93, 24 (1939). 


A Mechanism for the Concentrating of Potassium by 
Cells, with Experimental Verification for Muscle 

The membrane considered is one of special type, 
with cation and anion pores, permeable to potassium 
but not to larger sodium ions, and permeable at the 
same time to small anions of the type of chloride, 
bicarbonate, phosphate, etc., but not to larger anions 
such as hexose esters, phosphocreatine, etc. The 
concentrations inside (or within the cell) and outside 
the membrane are represented as follows : BjV and 
b, impermeable cations; h x and k , potassium ; d r 
and <2, permeable anions ; AjV, impermeable non- 
colloidal anions ; CjV, colloidal anions inside ; x, 
external impermeable non-electrolyte such as glucose. 

The permeable anions, which will be almost entirely 
ohloride and bicarbonate, are considered as mono¬ 
valent, and the valencies of B, A and 0 are written 
as m, n and p. V is the volume of the solvent inside, 
which is considered to be initially one litre. The quan¬ 
tities A, B and C are regarded as independent of F. 
The total external concentration is written as V. 

From the requirements of the osmotic, electrical 
and Donnan equilibria we may deduce the following 
equations : 

F* (c*—4&2) — 2FI£c -f- (A:®— K, 2 ) — 0 . (1) 

Zk x « c - (K - K t )ir . . . ( 2 ) 

Jed =» kid i, . . . . . (3) 

where K = B + A, . . . . (4) 

and — nA 4- pC — mB. . . . (5) 

Reckoning the value of (K — K x ) from the available 
data, it is found to be sufficiently small to be neglected 
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in approximate calculations, so that we may write 
for (1) and (2) : 



and = C/2, - . . . • (7) 

From equations 6 and 7 it appears that as potas¬ 
sium is substituted for sodium in the external 
solution, the potassium concentration in the cell will 
remain unchanged, but potassium will enter and the 
cell volume increase. As the external concentration 
is increased, the potassium concentration inside will 
increase ; but if the external potassium is also raised, 
the volume will stand higher than otherwise and 
potassium will have entered the cell. 

When excised muscle is immersed in Ringer or 
Barkan fluid, potassium is lost until the external 
potassium is 29 milliequiv./litre. The raised equili¬ 
brium value appears associated with widening of the 
cation and anion pores, and it is from this raised 
value we shall consider the effect of potassium changes. 
The interspace fluid is taken as 9 ml./100 gm. tissue 
(from magnesium and inulin methods), though small 
differences with total volume changes will not 
materially affect the calculations. 

The following table illustrates the kind of results 
obtained; each figure being the mean of four or five 
experiments. Concentrations are expressed as 
Tnilliequiv. /litre of external fluid or ‘fibre* water 
(which latter is normally 71 ml./l00 gm. muscle). 


Potassium 

Total cone. 

Potassium cone. 

Potassium entry. 

cone, in 

of ext. 

of ‘fibre 

* water 

MiMequlv./lltre 
of ‘fibre' water 

ext. fluid 

fluid 

Exper. 

Theor. 


240 (plasma) 

119 

120 


33*5 

248 

115 

124 

12-5 

103 

256 

121 

128 

83 *8 

103 

384 

196 

192 

33*2 

103 

534 

263 

257 

8*8 


For equation 3 we have the following data, taking 
chloride as an example of the permeable anion. 


URE 

the cell, and when reformed the reverse should occur. 
A relation between carbohydrate metabolism and 
potassium interchanges has, in fact, been already 
noted (for example, by Verzar) and is here rationally 
interpreted. 

With the above membrane the potential changes 
with varying external solutions can also be readily 
understood, previous explanations assuming chloride 
impermeability being demonstrably incorrect. 

The above research was supported by a grant from 
the Irish Medical Research Council. 

E. J. Conway. 

University College, P. J. Boyle. 

Dublin. 

Sept. 1. 


Action Potentials Recorded from Inside a Nerve Fibre 

Nervous messages are invariably associated with 
an electrical change known as the action potential. 
This potential is generally believed to arise at a mem¬ 
brane which is situated between the axoplasm and 
the external medium. If this theory is correct, it 
should be possible to record the action potential 
between an electrode inside a nerve fibre and the 
conducting fluid outside it. Most nerve fibres are too 
small for this to be tested directly, but we have 
recently succeeded in inserting micro-electrodes into 
the giant axons of squids (Loligo forbesi) 1 . 

The following method was used. A 500 (x axon was 
partially dissected from the first stellar nerve and 
cut half through with sharp scissors. A fine cannula 
was pushed through the out and tied into the axon 
with a thread of silk. The cannula was mounted 
with the axon hanging from it in sea water. The 
upper part of the axon was illuminated from behind 
and could be observed from the front and side by 
means of a system of mirrors and a microscope ; the 
lower part was insulated by oil and could bo stimu¬ 
lated electrically. Action potentials were recorded by 
connecting one amplifier lead to the sea water outside 
the axon and the other to a micro-electrode which 



K 

Cl 

29 

80-4 

106 

132 


K x Cl 

K X 01 

8074 

10613 

3165 

10685 


Original entrance of potassium and relation of 
potassium interchanges to carbohydrate metabolism . 
Here we shall consider briefly an apparently easy 
and effective means of increasing the potassium in 
cells without change in external potassium or in 
total concentration outside. If, in the above scheme, 
impermeable anions are formed from permeable, V 
the volume of the cell will increase from equation 
and potassium and more diffusible anion will enter 
tbfr cell in accordance with equations 3, 2 or 7. No 
interm e dia t ion of hydrogen ion with its excessively 
low gradients will be necessary. A permeable anion 
^ihat eould play this part pre-eminently is phosphate, 
and when we examine the nature of the impermeable 
non-oolloidal anions within the fibre we find that 
they are mostly if not quite formed of phosphorylated 
compounds important for the carbohydrate cycle. If 
such compounds decrease in concentration during 
rapid carbohydrate oxidation, potassium should leave 


Fig. 1, 

Photomicrograph or electrode inside giant 

AXON. I SCALE DIVIBION ** 33 fi . 
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was lowered through the cannula into the intact 
»nerve beneath it. The micro-electrode consisted of a 
glass tube about 100 y. in diameter and 10-20 mm. in 
length ; the end of the tube was filled with sea water, 
and electrical contact with this was made by a 
20 [i silver wire which was coated with silver chloride 
at the tip. Fig. 1 is a photograph of an electrode 



Action potential recorded between inside and 

OUTSIDE OP AXON. TlME MARKER, 500 OYGLES/SEC. 

The vertical scale indicates tee potential op 

THE INTERNAL ELECTRODE IN MILLIVOLTS, THE SEA 

WATER OUTSIDE BEING TAKEN AT ZERO POTENTIAL. 

inside the living axon. The giant axon shows as a 
clear space and is surrounded by the small fibres and 
connective tissue which make up the rest of the nerve 
trunk. The silver wire can be seen inside the electrode 
and about 1 mm . from its tip. A small action potential 
was recorded from the upper end of the axon and 
this gradually increased as the electrode was lowered, 
until it reached a constant amplitude of 80-95 mv. 
at a distance of about 10 mm. from the cannula. In 
this region the axon appeared to be in a completely 
normal condition, for it survived and transmitted 
impulses for several hours. Experiments with ex¬ 
ternal electrodes showed that the action potential 
was conducted for at least a centimetre past the tip 
of the micro-electrode. 

These results are important for two reasons. In 
the first place they prove that the action potential 
arises at the surface, and in the second, they give 
the absolute magnitude of the action potential as 
about 90 mv. at 20° C. Previous measurements have 
always been made with external electrodes and give 
values which are reduced by the short-circuiting effect 
of the fluid outside the nerve fibre. 

The potential difference recorded between the 
^ interior and exterior of the resting fibre is about 
50 mv. The potential difference across the membrane 
may be greater than this, because there may be a 
junction potential between the axoplasm and the sea 
water in the tip of the electrode. This potential 
cannot be estimated, because the anions inside the 
nerve fibre have not been identified. 

We wish to express our indebtedness to Mr. J. Z. 
Young, whose discovery of the giant axon in Loligo 
made this work possible. 

A. L. Hodgkin. * 
Laboratory of the A. F. Huxley. S 

Marine Biological Association, 

Plymouth. 

August 26. 

1 Young, J. Z., Proc. Roy. Soc., B, lfil, 319 (1636). 


Legume Nodule Metabolism and Nitrogen Fixation 

The extent of nitrogen fixation in legume nodules 
is governed primarily by the carbohydrate supply *»*. 
Quantitative information concerning the carbohy¬ 
drate and nitrogen metabolism of nodules is, how¬ 
ever, somewhat limited. Investigations of this 
subject, conducted during the past four years, are 
here reported upon briefly. 

The experimental procedure involved the use of 
standard manometric techniques supplemented by 
chemical analyses. Nodules from twelve species of 
legumes were compared with normal root tissues of 
these legumes and of twelve species of non-legumes. 
These tissues were detached from young field-grown 
plants, washed, and used as quickly as feasible in 
Warburg respiration experiments, or otherwise as 
desired. The outstanding results of these studies are 
given below. 

Variations in behaviour between samples of 
nodules of different specieB were not much greater 
than between samples of the same species, hence the 
selection of a species for an experiment was relatively 
unimportant. The same generalization applies also 
to root tissues. 

The inner tissues of most nodules kept in air were 
under partially anaerobic conditions ; this was like¬ 
wise true for large nodules even in oxygen. This 
conclusion is based upon the relative rates of respira¬ 
tion and respiratory quotients of nodules and roots 
in different partial pressures of oxygen. In air, the 
average Qoz of whole legume nodules and small 
roots of legumes and non-legumes was about 2*2 ; 
the values for nodules immediately after crushing 
usually varied between 3 and 7. The use of pure 
oxygen increased the average Q 02 of whole nodules 
to about 5*3, but changed that of small roots only 
slightly. Small root tissues are evidently well aerated, 
even in air. The R. Q* values of nodules increased 
with nodule size and with decrease in oxygen con¬ 
centration. In air most nodules, even though small, 
showed R. Q. values considerably above 1*0, whereas 
in pure oxygen the values were usually near 1*0. 
Small legume and non-legume roots usually gave 
values appreciably below 1*0 even in air. 

Small roots apparently contain less available 
carbohydrates than do nodules, since glucose additions 
increased the Q 02 the former about 40 per cent 
and of the latter 12 per cent. The smaller diameter 
of the roots, however, favoured sugar penetration, 
and this fact may account for a portion of the greater 
increase. Under anaerobio or partially anaerobic 
conditions both nodule and root tissues formed ethyl 
alcohol 8 ; under aerobic conditions alcohol was 
oxidized completely to carbon dioxide and water. 

The rates of respiration per unit of tissue nitrogen 
of legume and non-legume roots was 3-4 times as 
great as for nodules in air, and twice'as great as for 
nodules in oxygen. This indicates that a considerable 
portion of the nitrogen in nodules is either in storage, 
translocatory or other biologically inactive com- 
pqpnds. 

^Repeated attempts to obtain nitrogen fixation by 
detached nodules of different species and ages and 
maintained under various conditions were, with one 
possible exception, unsuccessful. Nitrogen analyses 
were made either by the Kjeldahl method or by gas 
analysis 

These experimental results are in harmony with 
the generally accepted idea that the bacteria in 
nodules are mostly in a dormant condition. Under 
ordinary atmospheric conditions the Qo* of nodule 
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tissue was not greatly different from that of young 
root tissues, and the average respiration rate of the 
bacteria corresponded to or was even lower than 
that of resting rhizobia (Qos usually about 6-8) in 
culture. Considering, furthermore, that nodules 
usually represent only 1—5 per cent of the total dry 
weight of the plant, it is obvious that the bacteria in 
the nodules oxidize only a small portion (see earlier 
discussion 1 ) of the carbohydrate synthesized by the 
host plant. The bulk of the carbohydrate supply 
that largely determines the magnitude of nitrogen 
fixation is actually used by the host in its growth 
processes. 

A detailed account of these investigations will be 
published shortly in a series of papers, 

Ebanklin E. Axjjbon. 
C, A. Lot wig. 

Sam B. Hoover. 
Francis W. Minor. 

Bureau of Agricultural Chemistry and Engineering, 
TJ.S. Department of Agriculture, 
Washington, D.C. 

Aug. 28. 

1 Allison, Soil iSW., 38, 128-143 (1086). 

1 Allison and Ludwig, J. Aimer. Soc. Apron., 81, 140-168 (1980). 

* Ludwig, Allison, Hoover and Minor, “Incidental Observations 
Regarding the Production and Utilisation of Alcohol by Plant 
Tissues”. Science. In the press. 


Correlation between Seed Weight and 'Adult' Weight 
in Tomatoes 

In a recent contribution to the study of heterosis, 
Luckwill 1 adduces evidence that in different crosses 
of tomatoes hybrid vigour may appear at diff erent 
stages in the life-cycle. He states that in certain 
crosses “there was found to be very little corre¬ 
spondence between the presence of heterosis in the 
seed Mid in the mature hybrid”. A possible reason 
for this, as Luckwill mentions, is that seed size is 
influenced by other than genetic causes, but there is 
another explanation which has been overlooked, and 
which is important in all such studies of plant 
growth. 

In LuckwiH's experiments seeds of known weight 
were planted in pots, and were afterwards trans¬ 
planted “with the greatest possible care” into garden 
plots. Luckwill assumes that the disturbance in 
growth due to transplanting does not interfere with 
any correlation between seed weight and adult 
weight, and that if seed weight is important in deter¬ 
mining size, larger seeds should give rise to larger 
plants, notwithstanding this treatment. The follow¬ 
ing data show that this assumption is incorrect. 


CflfYAKIAJtCE OIT SHIED WMGHT AND ADULT WEIGHT FOB. TBIT STRAINS 
07 SCJMAT0B&, BETWEEN KHANS 07 STRAINS. 


Treatment 

Degrees of 
freedom 

Stuns of 
products 

r 

Transplanted 1 
Control j 

© 

9 

IS >8193 
28-7683 

0*603, not significant 
0*949, significant 


Weighed seed of ten strains of tomatoes (five inbred 
lines and five F x crosses) were planted in uniform 
conditions in a greenhouse. After an interval of 
31 days half the seedlings were transplanted with 
great care into ten-inch pots. The other half re¬ 
mained in the ten-inch pots in which they had 


germinated. The transplanted and control seedlings 
were arranged in blocks in a greenhouse, to facilitate A 
statistical analysis. On the 78th day after germina¬ 
tion, as the first flowering truss appeared, the plants 
were harvested, dried in a stream of air at 95°, and 
weighed. The accompanying table shows the result 
of an analysis of covariance between seed weight and 
adult weight for the transplanted and control plants. 

It is clear that there is a highly significant correla¬ 
tion between seed weight and dry weight at the onset 
of flowering, and that this correlation is destroyed 
if the plants are transplanted between sowing and 
harvesting, however carefully the transplanting is 
carried out. It seems obvious that Luckwill’s method 
of comparing the significance of differences of means 
of seed weight on one hand, and of means of 
fresh weight 145 days after planting, and after trans¬ 
planting, on the other hand, can give no reliable 
information as to the relation between seed size 
(whether in hybrids or inbred lines) and adult size. 

A full account of these experiments will shortly he 
published. 

Eric Ashby. 

Botany School, 

University of Sydney. 

Aug. 28. 

^LuckruIL, L. C., J . 6fe»., 87, 421 (1939). 


Loaded Dice 

Dice have been used as a game of chance from 
time immemorial and have in all ages been associated 
with gambling for high stakes. Loaded dice or dice 
adjusted to increase the probability of a particular 
face or one of a group of faces turning up have been 
used by swindlers from very early timos, and such 
methods of destroying symmetry as unsyrmnetrical 
weighting and slight alteration of form are well 
known. Even in the case of normal dice, the mothod 
of numbering the sides may cause a slight departure 
from perfect symmetry, and there may be justifica¬ 
tion for the alleged belief of professional gamblers 
that there is a slight tendency for the higher numbers 
4, 5 and 6 to turn up more often than 1, 2 and 3. 

Dice are numbered in such a way that the sum of 
the numbers on opposite sides is always 7. There 
are two possible arrangements which are mirror 
images of each other, but I do not know whether 
both are used. The numbers 1, 2 and 3 are grouped 
around one comer of the cube and the opposite 
numbers 6, 5 and 4 around the diametrically opposite 
comer. It follows that if conical or hemispherical 
holes are used for numbers, since more material is 
removed the higher the number, the centre of gravity* 
will be displaced towards the comer adjoining the 
three low numbers, and there should in consequence 
be a slight bias in favour of the higher numbers 
turning up, the magnitude of the bias being increased 
with the size of the holes. There should also be a 
bias, though very much smaller, in favour of even 
numbers against odd numbers. 

Attempts to detect such a bias by a very large 
number of throws have, I believe, been recorded, 
but I am unable to trace such records* Experimental 
detection of a bias would not show, however, that 
the bias was due to displacement of the centre of 
gravity, since another and very important factor is 
involved, namely, lack of uniformity in the frictional 
resistance of the surfaces of the die* 
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In professional gambling, dice are thrown along a 
plane surface of correct texture such as a billiard 
table. A die near the end of its course with just 
sufficient momentum to overturn it, if arrested by 
the surface will, if its frictional resistance is low, slip 
forward without overturning, but if sufficiently 
retarded by friction will turn over on to the next 
face. The result of this can be more easily seen by 
considering dice marked, as they frequently are, 
black and white on opposite faces. If the black faces 
have low and the white higher frictional resistance, 
a die on its black face will slip forward and stay on 
that face when one with the same momentum but 
on its white face will turn on to one of the four 
adjoining faces, two of which are white and two 
black. Assuming that there is equal probability of 
a die being on any one of its six faces before frictional 
resistance is operative, friction can thus cause a large 
bias, of limiting probability 3‘ to 1 in favour of the 
die coining to rest with one of the faces of higher 
resistance on top. 

In order to test this effect of frictional resistance, 
I marked plain, transparent coloured dice of the 
modem type with a small black dot on three adjoining 
faces and a small white dot on the three opposite 
faces, and treated the faces having black dots in 
various ways with the view of increasing resistance 
to slip without leaving visible signs of treatment. 
Excellent results were obtained with a specially 
prepared slow-drying colourless varnish, undetectable 


by appearance on the treated dice. When the varnish 
had hardened sufficiently, a slight difference of 
touch was detectable though not obvious. Numerous 
trials with treated dice thrown on a suitable surface, 
best on a billiard table, showed a most pronounced 
bias in favour of the treated sides with black dots 
turning up. The bias decreased as the varnish became 
harder, and was much smaller twenty-four hours 
later. The following throws made with a single die 
and grouped into hundreds are typical: 

black _ 65 , 74 . 69 . 62 . 67 . M , 65 . 61 1*9 
white 85 26 81 88 83 31 86 89 1 

If two such dice are thrown, as in a common form 
of gambling, the probability of a pair of black against 
a pair of white is 1*9® = 3*6 to 1. 

With ordinary numbered dice with conical or 
hemispherical holes, it is possible that the frictional 
resistance may he increased or diminished with the 
number of holes according as the edges of the holes 
are sharp or rounded. Consequently, any observed 
bias cannot be attributed to displacement of centre 
of gravity unless the possibility of such bias being 
due to difference of frictional resistance has been 
eliminated. 

F. P. Worley. 

Auckland University College, 

Auckland, New Zealand. 

July 26. 


Points from Foregoing Letters 


The uniform time of radioactive decay is identified 
by G. J. Whitrow with the 2-time of kinematical 
relativity, according to which the ‘age of the universe’ 
is of the order 2 x 10 9 years. Since this is not the 
uniform time of dynamics, according to which the 
‘age of the universe* is infinite, a comparison is made 
between the dates assigned to various geological 
epochs by radioactive methods and the corresponding 
dates in dynamical time. It is found that the two 
measures of the whole fossil period differ by an 
amount not much greater than the probable error in 
estimating its duration by the present methods. 

D. H. T. Gant has bombarded uranium with high 
energy deuterons, and by studying the decay curve 
of the recoiling fragments he has obtained evi¬ 
dence suggesting that radioactive nuclei are pro¬ 
jected from the uranium target with a range of the 
order of 2 cm., due to a fission of the uranium nucleus. 
The threshold for the fission process appears to lie 
at about 8 Mv. and the cross-section increases rapidly 
In the range 8-9 Mv. 

G. B. B. M. Sutherland and W. T. Tutte report 
that appreciable absorption in the infra-red region of 
the spectrum between 3 [i and 10 (J. is exhibited 
by polymolecular filma only a few hundred mole¬ 
cules thick. This rather surprising result opens up 
a new field of research in the application of infra-red 
spectroscopy to the structure of surface films, and 
may be of importance in studying protein molecules, 

K. Imahori describes a photographic method of fre¬ 
quency analysis which can be applied to sound. 

From powder photographs by A. Westgren and 
H. Alstrand, H. Berlitz and R. Aavakivi have calcu¬ 
lated the atomic parameters of y-silver - cadmium, 
finding by the method of successive approximations 


values which gave calculated intensities in good 
agreement with those observed experimentally. 

E. E. Broda, 0. F. Goodeve, R. J. Lythgoe and 
E. Victor find that the iso-electric point of visual 
purple is 4*47 units, and that it undergoes a shift 
by 0*1 pH units to the alkaline side on bleaching to 
indicator yellow. This is taken to suggest that 
bleaching results in an increase to the number of 
alkaline groups available for ionization. 

A special type of cell membrane is dealt with by 
E. J. Conway and P. J. Boyle which is both anion- 
and cation-permeable up to certain size limits of the 
ions. Potassium, for example, is considered permeable 
and sodium impermeable. In contact with ionic 
media like blood plasma, such a membrane will result 
in a high internal potassium concentration being in 
equilibrium with a low value outside, and certain 
relationships can be deduced which are shown to 
apply to excised muscle. A relation with carbo¬ 
hydrate metabolism, and the manner of the original 
entrance of potassium into cells, are suggested. 

A. L. Hodgkin and A. F. Huxley describe a method 
for inserting an electrode into a living nerve fibre. 
They have recorded action potentials of 90 mv. across 
the surface of the fibre. 

Respiration studies made by F. E. Allison et al. 
show that the inner tissues of legume root nodules 
are usually partially anaerobic. Both nodule and 
root tissnes may produce or oxidize ethyl alcohol, 
depending upon the oxygen supply. The rates of 
carbohydrate consumption under ordinary atmos¬ 
pheric conditions by nodule and young root tissues 
are usually about the same. Attempts to obtain 
nitrogen fixation by detached nodules were un¬ 
successful. 
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RESEARCH ITEMS 


Blood Groups among Primitive Peoples 

The British Association Research Committee on 
Blood Groups among Primitive Peoples, of which 
Prof. H. J. Fleure is ohairman, reported at the Dundee 
meeting on its work during the year 1938—39. Results 
obtained by Dr. F. W. Vint in Nairobi, Kenya, in 
1936, which it has not been possible to carry farther, 
are recorded as follows: Individuals tested, 121 
{Bantu, 73 ; half-Hamites, 6 ; Nilote, 33 ; mixed, 
10); percentages : 0, 42*1; A , 22*3; B, 30-6; 
AB, 6. In the Naga Hills, Assam, from observations 
in 1936-37, 407 tests were made in all. Of these 140 
were of Angamis, Lhotas, Rengmas, and Semes, 
known historically to be of similar stock. They gave 
the percentages, Angamis, 0 , 36-4, A , 34*4; B, 
26-0 ; AB, 6*2 ; while all four tribes together gave, 
0, 40 ; A , 33*6 ; B, 22*1; AB , 4*3. The percen¬ 
tages for the four tribes together do not differ 
appreciably from those for the Angami alone. 
Larger numbers are required to determine whether 
Sernas, Lhotas and Rengmas show significant differ¬ 
ences. Three other tribes were tested as follows : 
Konyaks (127): O, 46-7; A, 40*2; B, 10*2; AB , 
3*9; Aos (67): 0, 47*4; A, 22-8; B, 22*8; AB, 
7*0 ; Thado Kuki (83) : O, 19*3 ; A, 30*1 ; B, 32*6 ; 
AB* 18-1. These results accord with the view of 
Mr. J\ P. Mills that the Konyaks are more primitive 
than the Angami-Rengma, that the Konyak and Aos 
have much more in common, and that the Thado 
Kuki are an entirely different race. The Konyak and 
Aos may be regarded as the most primitive in blood 
grouping. In Travancore 171 Kannikars, as well as 
Pulayas and other tribes, have been tested with 
results markedly different from the general population 
of Trivandrum. Anthropometric measurements and 
blood group tests have been carried out on 1,000 
Egyptians of the Sharqiya Province, Upper Egypt; 
and 300 teste have been made in Co. Antrim, Northern 
Ireland, on individuals with a residential history in the 
district of three generations, to show whether local 
differences can arise in a small isolated population. 

Alsea Ethnography 

The Alsea, like other coast Oregon groups, have 
suffered both a decline of their numbers and a 
shattering of their culture under the impact of white 
civilkation. At the time Philip Druoker collected 
data of their culture in 1933 ( Univ . California Pub. 
Amear . Ethnol. and Archceol 36, 7 ; 1939) three 

persons only remained cognizant of their languages 
and customs; and from them these particulars were 
obtained. The Alsea territory comprised the two 
short river valleys of the Alsea and the Yaquina, and 
the ocean frontage between them. Adjoining to the 
north were the Salishan Tillamook; to the south 
the linguistically related Siuslaw and Lower Umpqua. 
They were never numerous. Their culture was 
definitely peripheral, possessing the broader outlines 
of Northwest Coast culture, but lacking the refine¬ 
ments of the focal civilization. They were off the 
mam lines of communications, along which many 
complexes were diffused. They were a fisher folk, 
their choice of dwelling-sites, their seasonal migra¬ 
tions, and their technological interests reflecting the 
importance of this pursuit in their lives. Salmon 


ranked first of the several kinds of fish taken.. Dried, 
it was the mainstay, which provided a winter of 
leisure to a people lacking a plentiful and easily 
preserved food source. Other fish and game only 
supplemented this diet. Of a full list of fishing 
devices, traps and harpoons were regarded as the 
most effective. Traps were used in conjunction with 
weirs. Dip-nets—conical sacks—were used. The 
salmon club was indispensable. Hunting was con¬ 
sidered an adventurous way of supplementing the fish 
diet. Probably there were many who rarely hunted. 
Elk were hunted in the fall. Dogs were used to hold 
the elk at bay until the hunter came up. The paucity 
of hunting devices emphasizes the lack of interest 
in any pursuit other than fishing. 

Behaviour of Tsetse Flies 

Under the title of 4 ‘Studies in the Physiology and 
Behaviour of Glossina morsitans'\ R. W. Jack, chief 
entomologist for Southern Rhodesia, gives a detailed 
account of observations made upon this species of 
tsetse fly (Mem. Depart. Agrio., Southern Rhodesia, 
No. 1, 1-203 ; 1939). It embodies, in the main, the 
results of laboratory research, but certain field data 
are also included. It is evident, according to the 
author, that Glossina morsitana can thrive under a 
relatively wide range of conditions, given an adequate 
food supply. The only extremes of climatic condi¬ 
tions which might exclude G. morsitans from extensive 
tracts of country appear to be too low a mean tem¬ 
perature, which retards reproduction below the 
survival limit, and too high a maximum temperature 
especially if it ia associated with an inferior cover of 
vegetation. Interference with the food supply is 
undoubtedly the best general method of eradicating 
this insect. It is possible, and economically feasible, 
in Southern Rhodesia to dear any kind of country 
of G. morsitans , but only at present at the expense of 
the wild game. With the object of finding alternative 
measures which can be used over wide areas, it is 
necessary to continue both laboratory and field 
research. Not enough is known to combat the fly in 
its habitat and at the same time to spare the game. 
A large proportion of the country in Southern 
Rhodesia infested with G. morsitans is relatively 
sterile, largely waterless, mostly unfit for Europeans 
and only capable of supporting a very scattered 
native population. Such areas constitute the major 
problem because, unless they can be cleared of the 
tsetse fly or shut off by an effective barrier, they wilk 
remain a constant danger to more valuable land where 
it may otherwise be possible to control the situation. 

Replacement of Fangs in Rattlesnakes 

The functional fangs of rattlesnakes are changed 
or replaced periodically, such replacement occurring 
whether the discarded fang has been damaged or is 
still intact. Laurence M. Klauber describes the 
method of replacement (Occasional Papers , No. 6, 
San Diego Soc. Nat. Hist., Aug. 1939). There are 
two maxillary fang sockets on each side of the head, 
and these are used alternately as the site of the 
functional fang on that side. The next replacement 
fang always lies behind the vacant sooket, in which 
it becomes anchored by the solidification of a bony 
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pedestal when the time for replacement arrives. 
Replacement on the two sides of the head is not 
^synchronous, but at the time of replacement there is 
a short period when the new fang and the one which 
will shortly drop out are both functional. Fang 
change is so frequent that only during the period of 
most rapid growth in the largest species can a 
difference in length be detected between a fang and 
its next replacement. The author also describes and 
illustrates the method by which the maxillary is 
rotated so that a fang can be translated from a resting 
position against the roof of the mouth to a striking 
or biting position perpendicular thereto. He notes 
that the fangs are particularly well adapted for biting 
rather than merely for striking. 

Larval Trematodes in Molluscs 

Asr exhaustive memoir by Dr. Annie Porter on the 
larval Trematoda found in certain South African 
Mollusca, with special reference to schistosomiasis, 
was published in 1938 by the South African Institute 
for Medical Research (No. 42, 8, Johannesburg). 
The memoir is zoological, and describes very fully 
the life-history of Schistosoma hazmatobium and S. 
mansoni , their intermediate molluscan hosts, experi¬ 
ments on transmission, and methods of control—an 
invaluable survey for the medical man and the 
parasitologist. In South Africa the vectors of S. 
hcematobium are the snails Physopsis africana and 
P. globosa, while S. mansoni is carried by Planorbis 
(? Biomphalaria ) pfeifferi , Physopsis africana and 
Bulinu8 tropicus (Cf. Mozley’s paper on the fresh¬ 
water molluscs conveying schistosomiasis in Tan¬ 
ganyika, Natters, 143, 951; 1939). Dr. Porter was 
able to obtain all stages of the parasites from egg to 
adult, and successfully carried out artificial infection 
of the snails by miracidia, and of rats and puppies by 
cercaria obtained from the snails. She also investi¬ 
gated the penetration of the skin by the cercarise in 
native children bathing in infested pools. She con¬ 
cluded that persistent education, treatment of 
sufferers and mollusc control are the most effective 
methods of reducing the incidence of both urinary 
and intestinal forms of this terrible disease. Shorter 
accounts of other species of Schistosoma follow. The 
greater part of the book is taken up with descriptions 
of cercarise, mostly of unknown parentage, collected 
by the author from South African snails and studied 
alive. The eighty-one plates drawn from living 
material are to be commended for their excellence. 

Caridea of the John Murray Expedition 

Seven new species of Caridea have been described 
by W. T. Caiman and eighteen recorded for the first 
^time from the area traversed by the Mabahiss 
(British Museum (Natural History). The John Murray 
Expedition 1933-34. Scientific Reports, 6, No. 4. 
Crustacea : Caridea. 1939). Most of the sixty-seven 
species identified were from deep water and include 
some particularly interesting forms. One new species 
of Plesionika, P. minor, has epipods on the first two 
pairs of legs only, thus being intermediate between 
Plesionika and Parapandalus. Parapandalus filipes 
t n.sp. is peculiar in having the fourth and fifth legs 
very long and of “thread-like tenuity”, the propodus 
being excessively attenuated and the dactylus micro¬ 
scopic. Two new Pontoniids, both found in association 
with sponges and referred to the genus Periclimenes 
and to the sub-genus Periclimenceus and Ancylocaris 
respectively, are very much alike, and the second 


resembles Periclimenes {Periclimenceus) robustus of 
Borradaile in its massive claws, the armature of the 
fingers and the short thick claws of the walking legs. 

It is possible that Borradaile’s species may also be 
associated with sponges. Periclimenes (Ancylocaris) 
crassipes is the only one of these three with simple 
claws on the walking legs, but otherwise resembles 
the others very closely ; this supports the suggestion 
of Kemp (1923) that Periclimenceus may not deserve 
to be even a sub-genus. None of the three has a 
hepatic spine, which seems to be a further reason for 
placing them together. 

Vegetation of a South Westmorland Fell 

The district described by Alwyn Bennett (N. W. 
Nat. Union Year Book 1930—37, 19-48) lies between 
Burton-in-Kendal and Hutton Roof, and its chief 
ecological interest lies in the close proximity of lime¬ 
stone and acid gravel drift. The glacial drifts, formerly 
covered by oakwooda, are now, as a result of de¬ 
afforestation and subsequent grazing, largely covered 
with bracken, which is actively spreading on land 
gone out of cultivation. Changes in the ground flora 
consequent upon the eradication of bracken by 
cutting and burning are outlined. The limestone area 
shows stages in development of closed communities 
from bare scree slopes to grassland or gorse scrub. 

A flora rich in species is present in the deeper crevices 
of the limestone pavements, which afford protection 
from grazing and conserve moisture. The filling of 
the crevices with humus leads finally to the develop¬ 
ment of grass heath corresponding to that of the 
scree slopes, which may later be invaded by bracken 
or juniper, Grazing pressure prevents the final 
succession to ash wood. Some statements referring 
to the wider distribution of certain species require 
correction. Asplenium viride is said not to be recorded 
in Ireland. It occurs in 30 per cent of the Irish vice¬ 
counties. Dryas octopetala is wrongly stated to occur 
on Ingleborough, whilst Actcea spicaia is not, as 
stated, absent in Westmorland, but is recorded from 
the same limestone formation within six. miles of the 
area studied. 

Principles of Plant Geography 

The wide scope of plant geography and the varied 
methods of phytogeographical research are sum¬ 
marized by W. B. Turrill in a paper based on a 
series of lectures delivered at Westfield College (Kew 
Butt., No, 5; 1939). The distribution of the main types 
of world vegetation is determined by climatic factors, 
principally temperature and precipitation, similar 
climates giving rise to plant communities with 
similar physiognomy, for example, the Mediterranean 
macchie and Californian chaparral. The distribu¬ 
tional area of cultivated crops is also a valuable 
indication of natural conditions, and the areas in 
which they show maximum diversity have been used 
to determine their centres of origin. Distribution of 
the taxonomic units is discussed under physiographic, 
climatic,edaphic, biotic and historical headings. Other 
“inherent and miscellaneous” factors which influence 
distribution are cytogenetics (the distribution of 
polyploids, for example, often differs from that of 
diploids), plasticity of species, structural adaptations 
permitting survival of plants during unfavourable 
seasons, seed and fruit dispersal and seed setting. 
The last includes internal and external factors such 
as carbohydrate-nitrogen ratios, photoperiodism, pol¬ 
lination mechanisms, environmental control of seed 
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ripening and cytogenetic factors for fertility and 
sterility. Brief reference is made to the determination 
of past and present migration routes and the theories 
of continental drift, age and area, and tolerance. 


Hot Water Treatment of Iris Bulbs 

It is now a standard practice to heat most kinds 
of bulbs for three hours in water at 110° F. to combat 
attacks of eelworm. Iris bulbs have not usually been 
subject to the pest, but W. Buddin recently 
described a considerable attack of this plant by the 
stem eelworm Angufflulina dipmci (J. Boy . Rort. 
Soc., 64, Pt. 9 ; September 1939). He applied the 
usual heat treatment for the comparatively short 
period of 50 min.; but even this slight operation 
had the unfortunate result of dimmishi^g the flower¬ 
ing capacity of the bulbs. Exposure to the hot water 
for 25 min. had little effect upon the bloom, but 
was of doubtful value for control of the pest. It 
remains to find a critical length of treatment between 
25 and 60 min., where the pest will be controlled, and 
the flowering not markedly reduced. Lowering of the 
floral vigour appears to be a direct lethal effeot of 
the hot water, for increased exposure killed the 
vegetative parts also. 

Spiral Structure in Osmunda regahs 

I. Manton (Phil. Trans. Boy. Soc B, 230, 179- 
215; 1939) shows that the chromosomes of Osmunda 
regalia provide excellent material for the analysis of 
chromosome behaviour. The haploid number of 
chromosomes is 22 and all have terminal or sub- 
terminal centromeres and are similar in size. The 
number of coils at the first meiotio division is 4, at 
the second meiotic division is 8 and during mitosis 
is between 12 and 16. The coils are in equilibrium 
and exhibit no signs of torsional strain during 
meiosis. The author is of the view that the chromo¬ 
somes exhibit high elasticity. Measurements indicate 
that the chromosome length remains constant 
throughout mitosis, but that at leptotene the thread 
is about 50 per cent longer, and at first meiotio meta¬ 
phase 33-50 per cent shorter, than at mitosis. A 
hypothesis utilizing the apparent similarity to a 
proteinaceous elastic fibre in the a, (3 and super- 
contracted state suggests that the straightening of the 
molecular contractions at leptotene is a causal factor 
in chromosome-pairing. 


Genetic Construction in Triticum 

L , Smith (TJniv. Miss. Research Bull., 298 ; 1939) 
describes 56 mutants resulting from the X-raying of 
Triticum monococoum var t vuLgore and var. flamscens. 
Only 9 of these 56 viable mutants had been fo und 
in untreated material. Among the genes were some 
which controlled the development of chlorophyll, of 
anthers and sporogenesis, while others influenced 
colour, hairs, stiffness of leaf and other characters. 
Ninety Tseven combinations of genes have shown that 
there was no lin ka ge between them, while nine pairs 
fro ejosely linked, four (involving six genes) being 
very tdosely linked. 6 


t Wm j l Properties of Water and Steam 

4** 1 > ,__ ^ _ 



S. Osborne, H. F. Stimson and 
Bureau of Standards, 23, 
describe measurements of the heat 
teMsm. water in the 
the thermal 
The papers 

? j * i " 


include a careful critical examination of previous 
work. The second paper contains extensive tables. 
It may be mentioned that the value for the latent 
heat of evaporation at 100° found is 2256*30 intemat. 
joules per gm., and that the specific heat values 
accord better with the results of Rowland, Laby and 
Hercus, and Jaeger and von Steinwehr, than with 
those of Callendar and Barnes. The new data affect 
the accepted values of the saturation properties of 
water and steam in the whole range up to the critical 
region. 

Vapour Pressures of Sulphuric Add Solutions 

Solutions of sulphuric acid should be suitable as 
standards in the isopiestio method of investigating 
the thermodynamic properties of aqueous solutions 
in the higher concentration range, and S. Shankman 
and A. R. Gordon ( J . Amer . Ohem. Soc., 61, 2370 ; 
1939) describe some measurements of the vapour 
pressure of sulphuric acid solutions at 25° for con¬ 
centrations of 2-23 molal by the static method. 
The results are in good agreement with previous 
vapour pressure measurements up to 8 molal, and 
with electromotive force measurements up to 3 molal. 
At higher concentrations the vapour pressure and 
electromotive force measurements are in definite 
disagreement. A possible explanation is that the 
cell reaction in the case of the electromotive force 
measurements is not that postulated. The authors 
have calculated the activity of the water and the 
activity coefficient of the acid at various round 
values of the concentrations. 

Reinforced Concrete Research 

Thu eighth of the studies in reinforced concrete 
made at the Building Research Station (Dept, of 
Scientific and Industrial Research, Building Research 
Technical Paper No. 25. H.M. Stationery Offioe. 
la. 3d. net) deals with the strength and deformation 
of reinforced concrete slabs subjected to concentrated 
loading. Various tests were made on slabs, 6 ft. x 
6 ft, x 4 in., 12 ft. x 6 ft. x 4 in. and 6 ft. x 9 in. x 
4 in., the concrete mixture in each case being 1:2:4 
by weight, water-cement ratio 0*62 by weight, giving 
a slump of 1 in. to in. At low loads, before the 
incidence of cracking, the slabs deformed in accor¬ 
dance with the theory of the elastic homogeneous 
plate. After the incidence of cracking under higher 
loads, considerable redistribution of moments was 
apparent and the ultimate loads were about twice as 
great as the values calculated by the elastic theory 
for square slabs and 1-J times in the case of rectan¬ 
gular slabs. Hence the design of reinforced concrete 
bridge deck slabs on the usual basis of the elastic 
theory is conservative for the case of point loa ding 
under statio conditions, since the high theoretical 
stresses in the neighbourhood of the load are con¬ 
siderably reduced as a result of plastic deformation 
at high loads. While this conclusion bears the satis¬ 
factory inference that the theory is a safe basis of 
design, it has been pointed out that the mechanics 
of slab action after the incidence of cracking are so 
complex that no alternative method of design is at 
present suggested. It is also mentioned that in t his 
investigation the deflections of the supporting beams 
were so small that they were considered as not 
seriously affecting the moment distributions. In 
practice, however, the yielding of the supporting 
beams may be of considerable importance in this 
respect. 
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‘international union of geodesy and geophysics 


T HE seventh General Assembly of the Interna¬ 
tional Union of Geodesy and Geophysics was 
held at Washington, D.C., during the period Sep¬ 
tember 4-15, 1939, after the declaration of war upon 
Germany by Great Britain and France, consequent 
upon the German invasion of Poland. It was there¬ 
fore probably the last of the series of great interna¬ 
tional scientific conferences of the period following 
upon the War of 1914-18* The choice of Washing¬ 
ton as the place of the seventh assembly was made 
at the sixth assembly, in Edinburgh, in 1936. At 
Washington the invitation of Norway to the Union, 
to hold its eighth assembly in that country, was 
formally accepted, for 1942 or as soon thereafter as 
conditions in Europe permit. The first five assemblies 
of the Union were held at Rome, Madrid, Prague, 
Stockholm and Lisbon. 

On August 30, when the political crisis was already 
nearing its height, the president and secretary of the 
Union, Ur. U. la Cour (Denmark) and Brigadier 
H. St. J. L. Winterbotham (Great Britain), after 
consulting the American Organizing Committee and 
other colleagues then in Washington, cabled to all 
adhering organizations intimating that the assembly 
would be held, but that its activities would be 
co nfin ed to scientific matters only. This last decision 
was subject to the approval of the executive com¬ 
mittee of the Union, and was later agreed to; it 
was made because many of the expected delegates 
would be absent from the assembly, either because, 
having crossed to America, they had been recalled (as 
was the case with the whole French delegation and 
many of the British delegates, including most of those 
in the service of the Government), or, having started, 
did not proceed to their destination (as happened to 
the delegation from Germany, with the exception of 
one member who had travelled earlier to Washington), 
or had cancelled their journey before leaving. The 
business thus excluded from the original agenda 
included the discussion of administrative matters and 
of the proposed amendments of statutes, and also the 
election of new officers and executive committees for 
the Union and its Beven associations. The existing 
officers were continued, as an emergency measure, 
until such time as a postal ballot seems desirable and 
feasible. Hence, for the present, the above-mentioned 
officers of the Union continue in office, as also those of 
the associations, as follows (P—president, S —secre¬ 
tary) : Geodesy: (P.) Meinesz (Holland); (S.) 

Perrier* (France). Seismology: (P.) Heck (U.S.A.); 
(/S'.) Roth6* (France). Meteorology: (P.) Chapman 
(Britain); (S.) Bjerknes (Norway). Magnetism: 

(P.) Fleming (U.S.A.); (/S'.) Goldie* (Britain). Ocean¬ 
ography : (P.) Helland-Hansen (Norway); (/S'.) 

Proudman (Britain). Volcanology: (P.) Michel- 

L6vy* (France); (/S'.) Signole* (Italy). Hydrology: 
(P.) Liitschy* (Switzerland); (/S'.) DiAnert* (France). 

The vice-president of the Association of Hydrology, 
Prof. Slettenmark (Sweden), was present and presided 
over its meetings; the Association of Volcanology was 
entirely without officers present, and Dr. L. H. 
Adams (U.SA.) was chosen as acting president. 
Brigadier Winterbotham returned to England before 
the assembly opened, and Dr. W. Bowie (president of 
the Union at the Edinburgh Assembly) was chosen as 
* These officers were not present. 


acting general secretary of the Union; the work of 
the five absent secretaries of Associations was also 
undertaken by American delegates. 

At present, about thirty-two countries adhere to 
the Union, and twenty of these were represented at 
Washington (Argentine, Belgium, Canada, Chile, 
Columbia, Denmark, Eire, Finland, Germany, Great 
Britain, Greece, Holland, Japan, Mexico, Norway, 
Poland, Rumania, Sweden, Switzerland and the 
U.S.A.). Visitors were present also from Bulgaria, 
Dominica, Hungary, India, the Philippines and 
Venezuela (non-member States). The United States 
naturally provided the largest section of members 
present, numbering approximately three hundred 
(with a hundred non-members); the number of other 
members present was about ninety-five (with about 
twenty-five non-members); thus the Assembly was 
one of the largest yet held. The absence of French 
and Italian delegates (and Russian visitors, as at 
Edinburgh) was much regretted. 

In accordance with the decision not to discuss new 
administrative questions, the associations adopted no 
schemes involving new expenditure, and agreed to 
continue their financial management and programmes 
along the lines heretofore followed, so far as the 
available funds allow. Fortunately, the Union (and 
some of the associations in addition) has accumulated 
a certain reserve of unexpended money, and with its 
aid it is hoped that, despite the probable reduction of 
subscriptions accruing during the next year or two, 
the work of the Union and its associations can to 
some extent be continued until peace is restored. 

The interest of the United States Government in 
the Assembly was shown not only by the financial 
provision which (with other assistance) enabled the 
American organizing committee (president, Dr. R. M. 
Field, secretary, Dr. J. A. Fleming) to make the 
excellent arrangements that helped so much towards 
the efficient conduct of the meetings. The Govern¬ 
ment, which during the development of the crisis 
clearly indicated its wish that the Assembly should 
be held, showed its good will also by an address 
of welcome from Mr. Cordell Hull, Secretary of State, 
at the opening meeting of the Union; moreover, the 
President, Mr. F. D. Roosevelt, received the Union 
officers and the presidents of the associations, together 
with Dr. Field, at the close of the Assembly. The 
closing words of Mr. Cordell Hull may be quoted here : 

“If is my fervent hope, which the people of this 
country share, that the day may soon come when the 
statesmen of the world will take a leaf from the 
book of the scientists and solve international political 
problems in the same dignified and friendly spirit.** 

The scientific meetings of the Associations, and of 
the Union’s Inter-Association Commission on Conti¬ 
nental and Oceanic Structure (president Dr. Field), 
were held at the George Washington University, the 
new and older premises of which, generously placed 
at the Union’s disposal, proved very satisfactory and 
convenient. The absence of administrative business 
enabled the full time of the Assembly to be devoted 
to scientific discussion, including several joint 
meetings between two or more associations, such as 
are rendered desirable by the ever more closely 
interwoven problems in the different departments of 
geophysics. At the end of the Assembly, when 
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reports on the work of the seven associations and the 
Commission were presented, it was on all sides agreed 
that the scientific discussions had been most useful 
and successful, and that the Assembly had been as 
valuable as it was harmonious. Apart from the 
exchange and clarification of knowledge by the 
reading and discussion of scientific reports and papers 
(many of which had been circulated in full or in 
abstract beforehand), the associations were able to 
perform useful business in arranging for the con¬ 
tinuance, in some cases with useful modifications or 
extensions, of international enterprises of geophysical 
importance, which they organize or support. Valuable 
and. instructive scientific excursions, and visits to 
American scientific institutions, also took place during 
or before the Assembly, 

Personal meetings and discussions between fellow- 
workers in geophysics, from different countries, form 


another important contribution which such interna¬ 
tional assemblies afford to scientific progress. Those ^ 
were facilitated not only by the formal meetings, but 
also by the public and private hospitality which wore 
dispensed to delegates, with the proverbial American 
warmth and generosity. Recollection of the kindness 
thus received from our American hosts will long be 
treasured in our memories. 

The president and general secretary of the Union 
were honoured during the Assembly by the confer¬ 
ment of the doctorate of the George Washington 
University. 

The Pan American Institute of Geography and 
History (director, Dr. P. C. S&nchey, Mexico) co¬ 
operated with the Union and held three meetings of 
its executive committee during the Assembly, at 
which many matters of interest to geodesists and 
geophysicists were discussed, S. Chapman. 


WORK OF THE WATER POLLUTION RESEARCH BOARD 


A PART of the programme arranged for the 
Conference of Delegates of Corresponding 
Societies during the Dundee meeting of the British 
Association was a discussion on river pollution. 
Sir Robert Robertson, chairman of the Water 
Pollution Board of the Department of Scientific and 
Industrial Research, had prepared a statement of the 
work of the Board for presentation to the discussion, 
from which the following account has been prepared. 
Details will be found in the reports of the Board 
published by H M. Stationery Office. 

Trade Effluents 

Beet-sugar factory effluents. The evil due to these 
effluents can be avoided by passing the effluents 
through a biological filter, similar to that used on 
sewage disposal works. It is also practicable, how¬ 
ever, to avoid the discharge of effluent by simple 
treatment by sedimentation, and addition of small 
quantities of lime so that the waters can be re-used 
in the factory. 

Milk-factory effluent. This effluent, which is highly 
polluting and may be inimical to fish-life, since it 
removes dissolved oxygen from the water, baa been 
demonstrated to be capable of complete purification 
by two methods : that of biological filtration, in 
which two percolating filters in series are employed, 
and the sequence of the two filters is periodically 
changed, and by the activated sludge process. The 
former method has been adopted in a number of 
factories. Pish can live in the treated effluents. 

Studies of River Pollution 

Bwer Tees. A river was chosen which is 
aobst<mtia% unpolluted in its upper reaches, then 
pdfraed by sewage from a large town, and finally 
by jwwfcge and trade effluents in its 
Wap formerly an important salmon 
thfiir progress down the 
>gm^lfa, ycerepofeoged in thousands. 

of* Ifrstfa life-history 
09 cfcerpical. 


biological, and hydrographical. In the non-tidal 
reaches the effects of sewage were studied on the 
chemical composition, and animal and vegetable life 
of the river, and on the seasonal changes with respect 
to the self-purification of the river. Similarly, in the 
estuary, these effects were observed on the composi¬ 
tion of the water and estuarine life. An interesting 
conclusion was reached that the hitherto unsuspected 
cause of the death of smolts was due to cyanide from 
the coke-ovens; and methods of avoiding this were 
suggested, and to some extent have been, adopted. 
This intensive study of a river from source to sea may 
be taken as an authoritative model for future investi¬ 
gations of other rivers. 

The Mersey Estuary. Possibly as a result of its 
successful investigation of the River Tees, the Board 
was asked to carry out an investigation on the effect 
of the discharge of crude sewage from Liverpool and 
other towns in the district on the presumed silting-up 
of the estuary of the Mersey. This work, on which a 
comprehensive report has been made, involved 
nearly four years investigations by hydrographers, 
chemists, and biologists, and its findings, which are 
unequivocal, have been accepted by the interested 
bodies. It was found that the volume of the estuary 
is subject to periodical changes, but that the alleged 
shrinkage in the volume and hardening of the bed 
could not be attributed to the discharge of sewage 
into the estuary. 

Water Supply 

Two aspects of water supply have engaged the 
attention of the Board; the base-exchange process 
for softening water, and the question of prevention of 
contamination of drinking water by lead. 

Base-exchange process , The effect of the various 
substances used for this process has been examined, 
and quantitative determinations have been made of 
the efficiency of the substances on the market, as well 
as of others, including treated natural clays. A 
r emarka ble discovery baa been made whereby suitably 
prepared artificial resins can be used to remove both 
acidic and basic radicals from water. 

Prevention of contamination by lead . A study of 
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plumbo-solveney is being made with the object of 
improving large-scale methods of treatment of water. 
In the meantime, an apparatus has been evolved 
which on being introduced into a water circuit enables 
a quantitative measure of the lead present in the 
water to be obtained. 

Sewage Purification 

As fundamental knowledge was wanting as to the 
mechanism of methods of treating sewage, such as the 


activated sludge process, two groups of workers have 
been engaged on the chemistry and biology of this 
problem. 

The effect of the air-bubbles, which are an essen¬ 
tial part of this process, has been examined by 
chemical and physico-chemical methods, and the 
changes which occur in the nitrogen and carbon 
compounds found in sewage and sewage-sludge have 
been studied in conjunction with the enzymic activity 
of bacterial cells. 


ROAD DEVELOPMENT IN THE UNITED STATES 


M R. E. L. LEEMING, an expert on road con¬ 
struction, has given a description in Roads 
and Road Construction , of October 2, of a motor 
journey he made recently across the United States 
from Washington to San Francisco, along the Lincoln 
Highway. This road is now practically completed. 

The first thing which strikes the eye of a road 
engineer, or a road user, when ‘docking’ at New York, 
is the sight of the motor traffic speeding along the 
overhead ‘express highway’ parallel with the Hudson 
River and linking the busiest parte of ‘downtown* 
with Riverside Drive, Bronx and other suburbs. For 
the rapid movement of people, this artery is just as 
important to the city as the underground railways 
are. In Washington, since the economic blizzard of 
1929, considerable transformation has taken place. 
Where streets are wide, many things are possible in 
the way of accommodating traffic. There is room 
for parking at the side or in the centre, and it is 
possible to construct an underpass of one road relative 
to another. Mr. Leeming saw a scheme of this kind 
in progress ; one road is being carried beneath the 
other, while the surface of the junction is being 
arranged as a circle to link the connecting roads. 

The Lincoln Highway connects the east coast at 
New York, where it passes beneath the Hudson River 
by the new Lincoln tunnel, with the Pacific coast 
near Portland. The road touches Philadelphia, Pitts¬ 
burgh, Fort Wayne, south of Chicago, Cedar Rapids 
(Iowa), thence crossing Nebraska, Wyoming, Idaho 
and Oregon. At Wyoming the road crosses the 
‘continental divide’ at a height of about 7,000 feet. 
At Salt Lake City he left the Lincoln Highway 
(U.S.30) and travelled by U.S.40 to San Francisco. 
Between Nebraska and Wyoming his average speed 
was 55 m.p.h. in his Studebaker car and his longest 
day’s run was 610 miles. With daily mileages of 
600-600, the number of restrictions or hazards are 
few. Cyclists and pedestrians are entirely absent, 
while horse vehicles are very rare. 

Some curious notices were observed: “Da n ger, 
slippery, beware crickets” (meaning dead grass¬ 
hoppers). In some of the villages, signs were noticed, 
such as, “Stop when pedestrians are on the cross¬ 
walk”, “No overtaking for 700 feet”, and so on. 
Good work is being done in the States in regard to 
‘safety first’ measures by organizing schoolchildren. 
Selected children are trained as leaders to act as 
traffic police for the purpose of conducting school¬ 
children across the roads to and from school. They 
carry signs indicating “Stop”, and every motorist 


obeys them. Besides preventing children from being 
run down on the road, it teaches them to observe 
habits of ‘safety first’. In Salt Lake City, where 
wide streets occur, parking is arranged with the aid 
of a special meter mounted on a pedestal opposite 
each vehicle parked on the slant. This meter is 
operated by placing a nickel (2-Jd.) for half an hotr’s 
parking, two nickels or one dime for an hour, and 
two dimes for two hours. Within these periods an 
indicator finger is visible at the top of the meter. 
The meters are only employed between the hours 
of 9 a.m. and 6 p.m. 

Mr. Leeming’s journey back from the Pacific coast 
to New York was made by air over a route covering 
the Boulder Dam, Grand Canyon, Texas, Kansas 
City, St. Louis and Pittsburg. This trip takes about 
18 hours flying time, but compared with the journey 
by road, one does not acquire any intimate knowledge 
of the continent. The author strongly recommends 
a road journey across from east to west, by one of 
the arterial routes, U.S.30, U.S.40 or U.S.50. If it 
is not practical to hire or share a car, the Greyhound, 
a motor-bus service, is always running. These buses 
travel over the whole of the States, day and night, 
and one can sleep on them in very comfortable 
reclining chairs, if time has to be saved. The cost 
appears to be much less than that of the rail services. 
While the latter cost 90 dollars return from New 
York to San Francisco (without extras), the bus 
services cost about 65 dollars (about £14) for some 
6,000 miles. These buses travel along the highways 
at about 60-60 m.p.h. and make very good progress. 

Some indication of the programme of road develop¬ 
ment which is likely to be followed in the future is 
given in the General Motors Exhibition at the New 
York World Fair. Before making the tour, on the 
moving chairs of the panorama depicting the high¬ 
ways of America in 1940 gradually changing into the 
highways of I960, you are shown a large map of the 
United States on the ceiling. By an arrangement of 
the lighting the existing roads are replaced by the 
new system of modem highroads which will cover 
the whole continent. Mr. Leeming was informed in 
Washington that there is enough road development 
work progressing in the States to keep them busy 
for the next two generations. Taking into account 
the remarkable progress which America has already 
made in road planning, bridge construction and the 
provision of flyover junctions, he has no doubt that 
the scheme outlined at the World Fair will be brought 
to fruition within the period contemplated. 
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SCIENCE NEWS A CENTURY AGO 

Artesian Well in Paris 

In the Athmceum of October 26, 1839, it is 
stated that: “At a late sit ti ng of the Academy 
of Sciences M. Arago stated that he had that 
morning been making some thermometries! ex¬ 
periments at the artesian well at Grenelle, in order 
to ascertain the temperature at the depth which had 
already been attained, viz., 483 metres or 1684 feet. 
When the workmen had reached 466 metres the chalk 
was of a green colour, indicating the proximity of 
water. Since then the chalk had become mixed with 
clay, and of a dark colour, a still stronger indication 
that the sheet of water which it intended to meet 
is near. M. Arago used the thermometer of M. 
Walferdin, and after having taken all the precautions 
in order that the pressure which at such a height is 
equal to 60 atmospheres would not injure the bulb, 
six thermometers of the same kind were successively 
let down to a depth of 481 metres, care having been 
taken not to lower them until 36 hours had elapsed 
since the boring, in order that the heat which this 
work might have communicated should have sub¬ 
sided. The thermometers were left in the well for 
thirty-six hours. The heat at this depth was 27° of 
Reaumur, or 92f° of Fahrenheit, being about 23 
metres for each degree of temperature. M. Arago 
expressed a hope that no water might be found for 
a hundred metres more, as in that case there would 
he a permanen t hot spring at the very gates of Paris.” 

The well was ultimately driven to a depth of 
647 metres. A monument which existed at this spot 
was demolished in 1904 and a statue of Pasteur 
erected in its place. 

Dye-Wood 

Tnm issue of the Athenceum of October 26, 1839, 
contains the following note : “A method of extract¬ 
ing the colouring matter from wood has been 
lately employed by a M. Besseyre with much success. 
He first reduces the woods to very small divisions, 
and then immediately places them in a closed vessel 
exposed to a current of steam. When the whole has 
attained 80 degrees of heat, it is uncovered and 
watered with several pints of cold water. By means 
of a tap below the condensed liquid is drawn off, 
and thrown back upon the chips, and the operation 
is repeated until the dye has acquired sufficient 
strength.” 

Edward Cowper at King's College, London 

"On Monday last,” said the Mechanics' Magazine 
of October 26, 1839, “a new and very important 
class of manufacturing art and machinery was opened 
to the students of this institution by Mr. Edward 
Cowper.” The objects of the lectures and instruction 
were to familiarize students with machinery in actual 
use, and students were to make experiments them- 
selves and also visit factories and works accompanied 
by the lecturer. 

Edward Cowper, who was bom in 1790 and died 
in 1862, was well known for his important inventions 
in connexion with printing machinery. With Augustus 
Applegartix (1790-1871) in 1827 he invented the four- 
cylinder f machine which superseded the Koenig 
machine for printing The Times. His son, Edward 
Alfred Cowper (1820-93), the inventor of the hot- 
blast stove, was in 1880-81 president of the Institution 
of Mechanical Engineers. 


APPOINTMENTS VACANT 

Applications are invited for the following appointments on or 
before the dates mentioned : 

Assistant I in the Directorate of Communications Development— 
The Under-Secretary of State, Air Ministry, Dept. ZA. (B.127), 
Harrogate, Yorks (quoting B.403) (October 27). 

Borough Engineer and Surveyor of the Metropolitan Borough 
of Stepney—The Town Clerk, Municipal Offices, Raino Street, K.l. 
(October 80). 

Lecturer in Pharmacy in the Department of Chemistry of the 
Witwatersrand Technical College, Johannesburg—Frank Ross and 
Co., 9 Fenchurch Avenue, E.C.8 (November 1). 

Professor of Chemistry and a Professor of Biochemistry— 
The Registrar, Indian Institute of Science, Bangalore, India (December 
15). 

Lecturer (Woman) in Mathematics—T he Principal, Training 
College, Lincoln. 

Assistants Grade I (Ref. A.001), Assistants Grade II (Rof. 
A.002), and Assistants Grade III (Ref. A.003)—The Chief Super¬ 
intendent, Royal Ah craft Establishment, South Famborough, Hants. 


REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly Books Supplement) 

Great Britain and Ireland 

Ministry of Agriculture and Fisheries. Agricultural Statistics, 1938. 
Vol. 73, Part 1: Acreage and Production of Crops, Number of Live 
Stock and of Agricultural Workers, and Outpnt and Prices of Agri¬ 
cultural Produce In England and wales. Pp. 113. (London: H.M. 
Stationery Office.) lsTM. net. [310 

City of Birmingham. Annual Report of the Mental Hospitals 
Committee, April 1st, 1938, to March Rlst, 1939. Pp. IH-82. (Bir¬ 
mingham: Mental Hospital.) [310 

Transactions of the Royal Society of Edinburgh. Vol. 60, Part 1, 
No. 1: The Scottish Carboniferous Crlnoidea. By James Wright. 
Pp. 784-12 plates. (Edinburgh: Robert Grant and Son, Ltd.; 
London: Williams and Norgate, Ltd.) 14s. 6 d. [410 

Ollsgoilna h’Eireann (The National University of Ireland). Calendar 
for the Year 1938. Pp. 1x4-3364*648 +426. (Dublin: National 
University of Ireland.) [410 

Other Countries 

Smithsonian Institution: Bureau of American Ethnology. Bulletin 
124: NootkaandQuilentcMuslo. By Frances Densmoro, Pp. xxvi+ 
358+24 plates. (Washington, D.O.: Government Printing Office.) 
60 cents. [210 

U.S. Department of the Interior: Office of Education. Bulletin 
1988, No. 10: Local School Unit Organisation In Ten States. By 
Henry F. Alves. Archibald W. Anderson and John Guy Fowlkes. 
(Local School Units Project.) Pp, xi+334. (Washington, D.O.: 
Government Printing Office.) 40 cents, [210 

University of Illinois: Engineering Experiment Station, Bulletin 

No. 312: An Investigation of Wrought Steel Railway Car Wheels. 
Part 1: Tests of Strength -Properties of Wrought Steel Car WhcelB, 
By Prof. Thomas J. Dolan and Rex L. Brown. Pp. 68. 70 cents. 
Bulletin No. 813: Tests of Plaster-Model Slabs subjected to Concen¬ 
trated Loads, By Nathan M. Newmark and Henry A. Leppor, Jr. 
Pp. 54. 60 cents. Bulletin No. 814: Tests of Reinforced Concrete 
Slabs subjected to Concentrated Loads. By Prof. Frank E. Riohart 
and Ralph W. Kluge. Pp. 76. 80 cents. Bulletin No. 315 : Moments 
in Simple Span Bridge Slabs with Stiffened Edges. By Prof. Vernon P. 
Jensen. Pp. 106. 1 dollar. Repilnt No. 18 : First Progress Report 
of the Joint Investigation of Continuous Welded Rail. By Herbert F. 
Moore, pp. 30. 15 cents. Reprint No. 14: Fifth Progress Report 
of the Joint Investigation of Fissures In Railroad Ralls. By Herbert 
F. Moore, Pp.S4. 15 cents. (Urbana, HI.: University of Illinois,) [210 
Memoirs of the Faculty of Science and Agriculture, Taihoku Im¬ 
perial University. Vol. 26. No. 3 (Mathematics No. 40): Beitrfige nu 
Geometric der Kreise una Kugeln (32). Von S6zl Matumurft. Pp, 
89-134. Vol. 26, No. 4 (Mathematics No. 41): Beitrfige zur Geometne 
der Kreise und Kugeln (33). Von S^ri Matumura. Pp. 135-178. 
(Taihoku: Taihoku Imperial University.) [210 

U.S, Department of Agriculture. Miscellaneous Publication No, 
344: Taxonomy of some Scale Insects of tbe Genus Parlatoria en¬ 
countered in Plant Quarantine Inspection Work. By Harold Morrison. 
Pp. 34+11 plates. 10 cents. Technical Bulletin No. 689: Status 
and Relative Importance of the Parasite® of the Hessian Fly In the 
Atlantio States. By 0.0. Hill, J. S. Plnokney and E. J. Udine. Pp. 16. 
5 cents. (Washington, D.O.: Government Printing Office.) [410 
Annals of the Royal Botanic Garden, Calcutta. Vol. 14, Part 2: 
An Account of the Genus Bioscorea In the East. Part 2 : The Species 
which twine to the Right: with Addenda to Part 1, and a Summary. 
By D. Prain and I. H. Buxkill. Pp. 425-528. (Alipore: Bengal 
Government Press.) _ [410 


Catalogues 

A Catalogue of English and Foreign Books and Periodicals on Pure 
and Applied Mathematics, Physics, etc. (No. 492.) Pp. 88. (Cam¬ 
bridge : Bowes and Bowes.) 

Abridged List of Microscopical Preparations: Botany, Zoology, 
Histology, Bacteria, Diatoms, Textile Fibres, Rock Sections. Pp. 19. 
(Manchester: Flatters and Garnett, Ltd.) 
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ANTHROPOLOGICAL STUDIES IN INDIA 


A LTHOUGH India offers in its aboriginal 
tribes and its diversity of peoples, languages, 
and cultures a field exceptionally favourable for 
the development of anthropological studies, it 
cannot be said that either Government authorities 
or those responsible for the direction of higher 
education have given them the encouragement 
which such opportunities deserve. The valuable 
work initiated by Sir Herbert Risley, and more 
particularly the Ethnographic Census, has been 
allowed to lapse, while until recently the universi¬ 
ties have shown little inclination to include this 
important department of investigation within the 
range of subjects in which they have provided 
facilities for research. It was, therefore, doubly 
unfortunate that for some considerable time 
interest in Indian racial and cultural history was 
fostered by argument of a strongly tendentious 
character. The £ dry light* of pure science and 
disinterested research was, however, kept aflame 
by a small band of devoted enthusiasts, among 
whom the veteran anthropologist, Sarat Chandra 
Roy, will ever be held in honour. The establish¬ 
ment of a department of anthropology in the 
University of Calcutta, under the guidance of the 
ate Sir Asutosh Mookerjee, heralded the dawn of 
better things, of which the work now carried on in 
the Universities of Bombay and Lucknow is an 
earnest. 

Although the period which has elapsed since the 
initiation of these facilities for anthropological 
study has been comparatively brief, it has sufficed 
to bring out certain difficulties which arise from 
the extent of the territory to he covered and the 
scattered distribution of the workers. Notable 
among these shortcomings was a serious lack of 
co-ordination and co-operation in both research 


and instruction. It was felt that if research was 
to go forward with any measure of success, some 
centre at which workers from different parts of 
the country might meet for discussion and inter¬ 
change of views was an imperative need. Only 
from full and free discussion, it was evident, would 
it be possible to formulate and give concrete 
shape to the problems which urgently call for 
investigation. The leading anthropologists of 
India thereupon decided to form an Indian 
Anthropological Institute, at which such meetings 
and discussions might take place. This was 
inaugurated in 1936 , with Dr. J. H. Hutton as its 
first president, and a number of prominent anthro¬ 
pologists from different parts of India as the first 
members of its Council. 

It is obvious that an institute of this character, 
founded and maintained on broad and catholic 
lines, should be in a position to exert a dominant 
influence in determining the future development 
of anthropological studies in India. It promises 
well that certain fields which are in urgent need of 
research, certain departments of investigation in 
which there are defects of organization urgently 
calling for reform, have already been indicated as 
demanding the consideration of the Institute’s 
members, and it may be hoped that this will also 
arouse the interest of a wider public. 

It was unfortunate that the foundation of the 
Institute took place only a short time before Dr. 
Hutton’s retirement from the Civil Service and 
his departure from India. His many years* experi¬ 
ence of ethnographical survey work among 
primitive peoples under the Government of 
Assam, as well as his organization and super¬ 
intendence of the Census of India, 1931 , gave him 
a knowledge of the problems of Indian ethnology 
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which is unrivalled among anthropologists of 
to-day. This knowledge would have been of 
inestimable value in shaping and carrying out a 
policy of development in anthropological research 
in India . Dr. Hutton himself has not been without 
recognition of his responsibilities; and in his 
presidential address to the Institute, written 
towards the close of 1938 after his return to England, 
and in the nature of both an inaugural message 
and a valediction, he has wisely taken advantage 
of the opportunity thus offered him to suggest 
briefly the lines upon which the future work of 
the Institute might be carried on in relation to 
the organization of scientific study of the problems 
of anthropology in India. 

No one is more fully aware than Dr. Hutton of 
the difficulties which lie in the way—the vast 
distances, and the differences of language, of 
temperament and even of script, which hinder 
co-operation among anthropological workers in 
India ; but he suggests that these very difficulties 
make it all the more imperative that anthropolo¬ 
gists should co-operate in a science “which can do 
more than any other branch of study to resolve 
into a homogeneous unit the racial, cultural, and 
temperamental diversities inevitable in the in¬ 
habitants of so great an area and such varying 
environments’*. Indeed, when he goes on to 
enumerate the subjects which urgently demand 
investigation, he points out how this very diversity 
in the peculiar social conditions of India provides 
a field more favourable to investigation than any 
other extant. 

Nor is the question one of purely domestic 
concern to India alone, for, as Dr. Hutton justly 
adds, it may provide the solution of problems of 
world-wide application. Caste, for example, 
affords an unrivalled field for research, in that it 
preserves better than any other institution the 
pure genetic line and hence, owing to the wide and 
varied field of distribution, provides exceptional 
material for the study of the effect of different 
geographical and climatic environments on physi¬ 
cal characters, on successive generations, and, in 
relation to the study of heredity, on individual 
aptitudes, on the inheritance of acquired characters, 
and a number of other cognate problems—in 
short, it opens up an opportunity for the full 
investigation of the effects of isolation on human 
groupB, physically, psychologically and culturally 
A further matter which is stressed, and is of 
more than local interest, is the need for detailed 
monographs on the aboriginal tribes and other 


groups, of which the lack severely circumscribes 
the study of Indian ethnology in the English 
universities. 

Passing over other problems of research, upon 
which Dr. Hutton touches, as matters of technical 
rather than general interest, there is one question 
commended to the care and attention of the 
Institute which is vital for the future successful 
pursuit of these studies. This is the supply of 
trained men, though in this connexion Dr. Hutton 
speaks more especially with reference to the needs 
of museum work. If the efforts of the Institute 
in this direction are to be of any avail, it is scarcely 
necessary to point out that the closest co-operation 
with the universities must be secured, as well as 
an increased recognition among academic bodies 
that additional facilities for these studies will 
have to be provided. 

On one aspect of anthropological studies and 
research Dr. Hutton, in addressing a body of 
scientific men, did not dwell. In speaking of the 
need for a linguistic survey of languages south of 
the Godavery—a need upon which all anthro¬ 
pologists in India are agreed, and of which the 
lack is a serious bar to successful research—the 
need for ethnographical monographs on the 
aboriginal tribes, for the study of caste in its 
various aspects, and the like, the plea for study of 
all these problems might well be reinforoed by 
stressing their practical bearing on the work of 
administration, and their value, if not indeed 
their vital necessity, for successful government, 
under the new constitution, of peoples in whom 
racial, social and traditional differences run deop. 

However much it may be felt that the study of 
the modern peoples of India falls short of the 
merits of its intrinsic interest, there are those who 
think that the investigation of i^s past civiliza¬ 
tions is in an even more parlous state. In a 
communication, which appears in the first issue 
of the Institute’s journal, Lieut.-Colonel D. H 
Gordon puts forward a grave indictment of thos^ 
who are responsible for the study of the pre- and 
proto-historic archaeology of India, whether in 
India itself or outside, more especially since the 
retirement of Sir John Marshall from the archaeo¬ 
logical service. 

It is evident that Colonel Gordon feels strongly 
that the position of archaeological studies relating* 
to India calls for plain speaking. Nor does he 
stand alone. It is unnecessary here to enter into 
a detailed examination of Colonel Gordon's 
contentions in view of the report prepared 
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by Sir Leonard Woolley on the results of his 
^recent inspection of the field org aniz ation and 
accomplishment of archaeological studies in India, 
a digest of which is printed on page 758 of this 
issue of Nature. Colonel Gordon’s views, indeed, 
lend further emphasis to Sir Leonard’s criticisms. 
Stringent though Sir Leonard’s comment may he, 
especially in dealing with the work of the Archaeo¬ 
logical Department since the retirement of Sir 
John Marshall, and drastic as may be the changes 
advocated, his recommendations are measures of 
reform, and not revolution. He admits the 
excellence of the material in the members of the 
staff, and the learning and enthusiasm which 
met him everywhere; although the Department 
has been starved financially, the need of the 
moment is not the immediate expenditure of more 
money, but training and experience in both field¬ 
work and the museum, combined with differenti¬ 
ation in function of the members of the staff. 
Hence follows the need for more complete co¬ 
operation between the universities and the 
Archaeological Department inside India, and the 
participation in excavation and research of 
scientific and learned bodies from without. 

Sir Leonard Woolley, as one of the foremost 
of practical archaeologists who have worked 
on modem lines, has stressed fully the principle 
that research on the grand scale, such 


as the importance of the cultural history 
of man in India demands, is an affair of 
the close adjustment of preliminary planning, 
field-work exactly carried out and precisely 
recorded, and the further analysis and study of 
the immediate results in the archaeologist’s 
laboratory—the museum—followed by early and 
widespread dissemination through prompt pub¬ 
lication in appropriate form. 

Opinion in India no doubt will be divided on 
Sir Leonard’s recommendation that skilled assis¬ 
tance should be brought in from outside for a 
period to organize archaeological studies. Yet in 
view of recent advances in technique and the wide 
field to he covered, especially in the earlier stages 
of prehistory, it would be difficult to ensure 
speedily a sound foundation for an Indian 
school of archaeology by any other means at 
present. 

For the moment, reforms must stand in abey¬ 
ance ; but even so it is not too soon to plan for 
the future. India is entering upon a new phase of 
its history. Could a more fitting memorial of 
that event he found than the institution of an 
organization for research which, in course of time, 
would build up worthily a comprehensive panor¬ 
ama of the development of the civilizations of 
India from the very earliest times down to the 
present day ? 


YOUTH AND NATIONAL SERVICE 


The Needs of Youth 

A Report made to King George’s Jubilee Trust 
Fund. By Dr. A. E. Morgan. Pp. xi-f 434-f 8 
plates. (London : Oxford University Press, 1939.) 
105. net. 

T HE raising of the school-leaving age is only 
One of the factors which in recent years have 
directed special attention to the welfare of the 
adolescent. Reports from the Commissioners for 
the Special Areas have evinced concern at the 
effect of prolonged unemployment on the juvenile 
worker, and the situation has prompted attempts 
at amelioration such as the juvenile transference 
scheme and the junior instruction centres. Social 
surveys, such as the work of the Social Science 
Department of the University of Liverpool on 
population problems of new estates, have directed 
attention to educational and labour problems 
involved in the decline of the juvenile population, 


and to the need for industry to concern itself more 
closely with questions of recruitment. The annual 
reports of the Chief Inspector of Factories con¬ 
tinue to emphasize the alarming proportion of 
preventable accidents among young workers, and 
the need for greater training and care for the 
young recruit to industry. The question has also 
been examined from the point of view of nutrition, 
as in the University of Bristol social survey of the 
standard of living in Bristol, or of general physical 
fitness from the point of view of the National 
Fitness Council, or the demands of national service. 
The present concern with the question of juvenile 
delinquency is yet a further factor, possibly less 
serious than some are inclined to fear. 

In all such approaches, however, the welfare of 
the adolescent has been considered primarily from 
the point of view of the needs of the community 
if not rather of some special section of it. Even 
if we concede that the Education Act, 1936, was 
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prompted mainly by a desire to safeguard the 
interests of the adolescent, it must be admitted 
that few, if any, authorities on education are 
satisfied with a measure which stops short of 
raising the school-leaving age to sixteen years, 
with provision for part-time training up to eighteen 
years. Moreover, however conscientiously the Act 
is administered, there has been evidence, in 
the applications for exemption, of failure once 
again to realize that the adolescents of the 
nation are ultimately more important than any 
industry. 

The report which Dr. A. E. Morgan has recently 
prepared for the King George’s Jubilee Trust Fund 
is thus opportune. Dr. Morgan reviews social, 
educational, industrial and recreational conditions 
in so far as they touch the adolescent, and his 
impartial and scientific survey, if it makes no 
claim to be a piece of sociological research, permits 
in any event an attempt at a coherent and com¬ 
prehensive statement of the needs of youth in 
Great Britain to-day. Moreover, he contrives in 
his survey to give a picture of the life of youth in 
great industrial cities which is as welcome for its 
human appeal as for its challenge to constructive 
planning and resolute action. 

One of the great merits of this survey is that it 
views the problem and the needs of youth as a 
part of the general problem of national welfare. 
Only on the bedrock of youth, Dr. Morgan asserts, 
can we lay the foundations of real national fitness. 
If under the specious plea of the needs of any 
particular industry, through the opposition of any 
vested interest, or even the demands of national 
defence, we allow the physique or morale of youth 
to be damaged, we are in danger of finding that 
not merely industry hut also the nation as a whole 
is impoverished. There is a point beyond which 
the enforcement of economy at the expense of 
youth, even at the behest of national defence, may 
vitiate ox nullify that last colossal effort. 

The favourable comments on the first militia¬ 
men have often failed to direct attention to the 
debt owed to the extension of education to cover 
every kind of social service to the child. The 
schools are not only training the mind and body 
of the child, they are eradicating the results of 
the hectic industrialization of the nineteenth 
century. Extension of education to cover reorea- 
tbn, medical inspection and treatment, physical 
training and introduction to the use of leisure is 
only rectifying some of the great social injustices 
of the pastv 

If, fox example, we see in the quality of mind 
and body revealed by recruits of the former 
militia some of the bruits of educational, policy 
and expenditure. Dr. Jdmr^an^ book indicates how 
great the need still is, an$ the gqefye danger that 
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in the years of unguidod or unhelped adolescence, 
serious d am age may be done alike to the physical, 
mental or moral development of youth which will 
prevent the full benefits of educational advance 
being reaped. Even on the educational side, the 
Education Act of 1936, however conscientiously 
administered, does not take us far enough. The 
nation cannot be said to be taking the care of its 
children seriously until the school-leaving age is 
raised to sixteen years. Even at sixteen we cannot 
afford to let the boy or girl step out of our care 
The imminent decline in the adolesoent population 
might well impel us now to take steps to prevent 
further invaluable human capital running to 
waste by insisting on a system of part-time 
continued education during the working day up 
to the age of eighteen years. 

Next to this insistence on the need for providing 
for further education, at least part-time education, 
up to the age of eighteen, and for resisting any 
financial or industrial pressure that might endanger 
the interests of youth, Dr. Morgan stresses the 
need for much more careful provision for training 
and selection for a job and for dealing with the 
blind alley difficulty as well as with the serious 
problem of juvenile unemployment, so as to 
prevent both physical and moral deterioration. 
Similarly, juvenile delinquency is to he regarded as 
essentially an educational problem, the successful 
handling of which is an educational process. 

Moreover, it is not merely in the actual training 
for a particular occupation and the selection of 
individuals for a job for which they are suited 
that closer attention to the needs of youth is 
required. Definite exclusion of youth from occupa¬ 
tions which from their nature are unsuitod requires 
extension. Much more could be done to reduce or 
prevent the alarming incidence of accidents among 
young persons entering industry. This involves 
not merely more careful training and instruction 
of the entrant to industry, and the placing of the 
accident-prone in jobs which are free from hazards; 
it involves also education of management and 
employers to a fuller sense of responsibility. 
Nutrition, hygieno, medical oaro—those are all 
matters where extension of provisions or services 
for the school child to the young worker in his or 
her first trying and formative years in industry 
might be as sound an investment from the national 
point of view as it is socially desirable. 

These are fields in which many scientific workers, 
by virtue of their managerial responsibilities or 
professional knowledge, may well be able to assist. 
When, however. Dr. Morgan proceeds to the dis¬ 
cussion of the needs of youth in leisure and 
recreation and the means of moating these needs, 
he raises & number of questions which are 
Of the widest interest and significance. For 
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all but a small minority who find expression in 
their vocation, workers as a whole look outside 
their labour for the expression of their lives. In 
our modern civilization, work has largely ceased 
to be an absorbing means of expression and is 
sought merely as the device by which we get the 
money wherewith to buy the things we desire. 
The hours of work are suffered for the sake of the 
reward which is to be reaped thereafter. 

This salient factor, which the scientific worker 
is liable to overlook, gives special significance to 
the right use of leisure, above all when the tendency 
is to decrease the hours of work. Even adult 
education, for a quarter of a century claiming to 
be designed not for livelihood but for life, has 
emphasized this gulf which separates work and 
living. Moreover, with this search for real life 
outside work, leisure has largely become com¬ 
mercialized with debasement of artistic and other 
standards, while the functions of leisure have been 
widened and the need for its proper use enhanced. 

The difficulties are increased by the confusion 
introduced by the false emphasis placed on freedom, 
particularly at a time when a democracy is 
especially nervous of anything which threatens 
the sacred principle of liberty. Ultimately, leisure 
must be a voluntary pastime. It is the means of 
expressing the vital aspect of human capacity, and 
as such must be free. Like any other human 
faculty, however, the capacity for recreation needs 
education, and the process of training involves 
compulsion. Again, while work may narrow’ with 
increasing specialization, the scope of leisure 
occupation is as wide as life itself, and even within 
the compulsory stage training must give the 
widest options. 

These considerations lead Dr. Morgan to place 
his main emphasis on the need for leadership. 
This is a dominant factor in guiding and training 
youth so that its dormant faculties find normal 
and healthy expression, whether in physical 
recreation, in hobbies and pastimes, or whether, 
as in the 'Young Tanners 5 Clubs’ in the union of 
vocational education with recreation, thus con¬ 
tributing to the solution of that major social 
problem of our time, the divorce of work and 
leisure. The value of the great majority of juvenile 
organizations, such as boys’ and girls’ clubs, depends 
on the right quality of leadership being available, 
and even in various community centres, facilities 
are being neglected and wasted for lack of leaders 
to manage and lead them. Moreover, when local 
authorities are actively assisting juvenile organiza¬ 
tions and providing facilities, they are often 
unacquainted with the practice of other authori¬ 
ties. No one appears to have made a survey of the 
situation, and the Board of Education itself is 
without comprehensive information. 


This matter of co-ordination and farther survey 
of actual practice calls for further investigation, 
either by a group such as Political and 
Economic Planning or by the social science depart¬ 
ments of the universities. 

The general question of leadership, however, 
touches scientific workers generally even more 
clearly. It is not merely that the training which 
they have received carries with it certain social 
responsibilities, and that by virtue of their training 
the proportion of leaders should naturally be 
higher than in classes which have not been so 
highly trained or educated. The traditional source 
of supply for club leaders has been the young men 
and women of the better-to-do classes, whose 
sense of social responsibility urged them to devote 
time, and often money as well, to the welfare of 
the less privileged. The universal difficulty of 
recruiting enough help is an indication of a lack 
of social sense and responsibility to-day, and our 
educational system might well do more to impart 
such a sense of social responsibility. Leaders are 
in fact being recruited from every walk of life, 
but the significant fact to which Dr. Morgan 
directs attention is that leaders can now no longer 
be secured in sufficient numbers on a voluntary 
basis. 

At present, the number of paid leaders is small, 
but boys’ clubs must face the fact they will depend 
more and more on professional service, and the 
practical problem is to ensure that it is of the 
right kind. The basic difficulty is that imposed 
by the limited financial resources of such clubs. 
A club leader should have had a good education 
and some professional training. Much is expected 
of such leaders, but rarely is a boys’ club in a 
position to offer a salary of more than £200 a 
year. 

Dr. Morgan insists that we must recognize that 
club leadership is a profession and must be 
remunerated properly if the right men are to be 
forthcoming. He suggests it is essentially educa¬ 
tional, and that local education authorities might 
well be persuaded to make far more grants to the 
voluntary movements for this purpose. Recogniz¬ 
ing that even with this help there are limitations 
to the remuneration which could be expected, he 
suggests that more could be done to make such 
work a stepping-stone or stage to other careers 
whether in teaching, in industrial welfare work, 
probation service and the like, where the ex¬ 
perience gained should be an asset. 

Certain obstacles would have to be overcome. 
Such work must receive full recognition in regard 
to security and pension rights. Closer attention 
must be given to the training of entrants for such 
positions, and in this the social science depart¬ 
ments of the universities might well co-operate* 
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As this tendency develops, it might open up 
careers for those taking a diploma in social science 
or pursuing a short course of social research, 
provided they possessed the essential qualities 
of leadership. 

Here are suggestions which should be welcome 
to many scientific workers who are turning their 
attention to social problems. For some of them 
the voluntary work which will long be required 
may offer an opportunity for the expression of 
their sense of social responsibility, and for main¬ 
taining or even raising the standard of leadership. 
Others may find a like opportunity in the social 
surveys and investigations which are still necessary 
to render further information available as a basis 
for the national action required. For all, however, 
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there is the opportunity to assist by pressing for 
adequate attention to the problem by local and^ 
national educational authorities, by supporting 
with them active interest such work as is already 
being carried out in this field by the universities, 
by bringing sympathy and insight and creative 
thought to bear on the problems which the needs 
of youth present to-day. Nor should scientific 
workers be unmindful of their responsibility as 
citizens to protest against any hesitation by public 
authorities to exercise their powers of compulsion 
to stop certain abuses which at present, as Dr. 
Morgan so clearly shows, are detrimental to both 
the health and morale of youth, and, in effect, 
squander capital which grows the more precious 
in a time of emergency. R. Brightman. 


PLANETS AND SUNSPOTS 


Tidal Forces in the Sun's Corona due to Planets 
By K. G. Meldahl. Pp. 14-f 7 plates (Copen¬ 
hagen : Berlingske Forlag, 1938.) n.p. 

HE author of this work believes that radiation 
pressure on certain small particles in the 
corona should balance gravitation so closely that 
a ‘sensitive layer* exists. If this is disturbed, it 
will undergo violent motion and probably ejection. 
The force likely to produce the disturbances is the 
tidal action due to the planets, and though this is 
too weak to cause any noticeable motion in the 
heavier, luminous portion of the sun’s gases, 
nevertheless, as the hydrogen prominences appear 
at a level comparable in height to the altitude of 
the ‘sensitive layer*, it is important to seek for 
some connexion between the disturbances and 
tidal forces. Only five planets need be considered 
to contribute anything of importance to the 
tidal force—Mercury, Venus, Earth, Jupiter and 
Saturn. Mercury, though very small, must be 
taken into account because the tidal force varies 
inversely as the cube of the distance of the planet 
from the sun ; Mars is neglected as its tidal force 
is only about 3 per cent that of the earth. The 
five tidal forces are added vectorially, the resultant 
vector giving the height h of the force wave 
T unning round the equator, and the main investi¬ 
gation is carried out on these lines. 

The period of Mercury is dose to 88 days, and 
for this reason diagrams of vectorial additions for 
fctary eleventh day are drawn from 1663 to 1966 
t<* fpr periodicitiee. It does not appear that 

peribd of Jupiter or the longer secular period 
of ijie three inner planets taken together is con¬ 
cerned, bn$ a pfe&gLo i $43 years fe partly notice¬ 
able, and a thjfcJ *eem? to he indicated. 


Discussing the connexion between the diagrams 
and the observations of disturbances, the author 
directs attention to two important matters. (1) 
Where radiation pressure is not constant, an 
increase in it would drive out the previously 
balanced particles and bring heavier ones into 
floating equilibrium, thus facilitating disturbances 
in the lower layers of the corona, (2) If existing 
spots increase radiation locally, this provides the 
possibility for relatively smaller tidal forces to 
generate disturbances. It will be misleading to 
compare the periodicity of observed spots and 
group sizes with tidal forces ; the latter should 
be compared with the genesis of spots, and the 
existing spots should generally show a lag. 

The mechanism of spot creation is considered to 
be as follows : Gases of the sensitive layer rotating 
with the sun at a speed of about 2 km./sec. run 
through the tidal field of force. At times they 
encounter forces greater than those that permit 
quiescent motion, and there ensues a break-up 
into vortices such as hydrogen prominences. A 
detailed description is given for the appearances 
of spots with regard to certain physical features,* 
but it is open to some doubt whether all these are 
fully explained by the supposed mechanism of 
spot creation. 

The author predicted a number of disturbances 
recently, which have since been observed, and it 
is possible that he has opened the door for further 
investigation into the genesis of sunspots, auroras, 
magnetic storms, etc. If it is true, as he states, 
that prominences are started in the corona by 
external forces and that spots are the consequence, 
a fruitful field for research lies in this realm, 

M. D, 
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AQUATIC PLANTS OF INDIA AND BURMA 


Hand-Book of the Common Water and Marsh 
Plants of India and Burma, 1936 
By K. Biswas and C. C. Calder. (Health Bulletin 
No. 24: Malaria Bureau No. 11 .) Pp. xiii+ 140 + 
38 plates. (Delhi: Manager of Publications, 1937.) 
Rs. 2.12 or 6 s. 

'T'HE purpose of this book is to facilitate the 
* field work of those associated with anti- 
malarial investigations of the breeding places of 
mosquitoes. It is obvious that a sound knowledge 
of the plant life found in those localities, their 
reactions to each other and their relations with 
the animal life in their surroundings is an im¬ 
portant stage in this research. 

Brief accounts of the bionomics of freshwater 
vegetation, general features of aquatic vegeta¬ 
tion, periodicity of water plants, methods of 
control, precede the systematic enumeration of 
the plants likely to be encountered. The work is 
not exhaustive, but is intended only to comprise 
the com m oner plants. Short descriptions of the 
61 families, 126 genera and 220 species (including 
Cryptogams) are set out, together with practical 
keys for the determination of genera and species 


where necessary. A key to the families would have 
been helpful to those inexpert in systematic 
botany. 

Six reproductions from photographs of aquatic 
habitats and line drawings of 167 of the species or 
varieties listed are appended. Comparison would 
have been made easier had the plants of the same 
family, or at least genus, been juxtaposed. Only 
in the case of the Cryptogams have the magnifi¬ 
cations of the enlargements been stated. 

The nomenclature is not in all cases that 
accepted nowadays by systematists . for example, 
Eerpestes Monniera has been retained in place of 
Bacopa Monniera (L) Wettst M and Panicum 
muticum is given preference over BracMaria mutica 
(Forsk.) Stapf 

There are a number of errors and omissions ; 
many of these have been corrected in an addendum 
not bound up with the publication, but others 
have escaped: for example, at the foot of p. 7, 
“Whether this . . should read “Where this .. 
and Leersia hexandra Sw., described on p. 100 and 
figured on Plate HI, is omitted from the index. 

The work, however, is generally good and should 
amply fulfil its object. C. E. C. Fischer. 


SOME ASPECTS OF CHEMICAL ENGINEERING 


A Practical Manual of Chemical Engineering 
By Harold Tongue. Pp. xvi+560. (London: 
Chapman and Hall, Ltd., 1939.) 36$. net. 

A BOOK on chemical engineering published in 
^ England is welcome, even if only to Bhow 
the growing interest in this subject. Mr. Tongue’s 
work does more : it fills, as he claims, a gap in the 
literature, by dealing with the materials which 
modem science has placed at our disposal, and 
methods of using them. It is admittedly a compila¬ 
tion and, as such, it is hound to exhibit a certain 
lack of balance ; for example, under the heading 
“Wood”, with the exception of a table of the 
mechanical properties of a few American woods, 
redwood is the only material discussed. Under 
“Rubber”, six pages have been transcribed ver¬ 
batim from a well-known pamphlet, apparently 
without acknowledgment—no doubt a slip on the 
part of the author—and there are other abstracts 
which, although good in themselves, are often 
somewhat disconnected. 

The chapters dealing with metals and alloys are 
excellent, and the only oritioism which need be 


made is again a certain lack of co-ordination, the 
mass of isolated facts tending to produce a sense 
of confusion. Perhaps in a future edition the 
author would consider the introduction of a few 
phase diagrams to explain the interrelations of 
some of the alloy systems. Since space is important, 
details of welding procedure might be curtailed, 
and extraneous matter, such as the uses of platinum 
as a catalyst, omitted. 

The following sections on pressure vessels and 
piping are up to the high standard which is to be 
expected from the author of “The Design and 
Construction of High-Pressure Chemical Plant”, 
and they are followed by a useful chapter on heat 
insulation and an even more valuable summary of 
recent data on the economic utilization of power 
in works. This difficult subject is one which should 
have more attention than it frequently receives. 

At this point the author appears to have realized 
that the hook was becoming too large, and to have 
attempted the impossible task of crowding heat 
transfer and a few selected unit processes into two 
hundred pages. The result is unfortunate, for the 
theory is inadequate and a great deal of the 
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remaining matter, although, by no means un¬ 
interesting, is strong ly suggestive of a collection 
of manufacturers’ catalogues. In the section on 
heat transfer, reading is not made easier by the 
use of different symbols for the same quantity 
and, in the chapter on distillation, modern work 
such as that of Kirschbaum is not mentioned. 
Under “Filtration”, there are no fundamental 
principles at all. In short, in contrast to the 
earlier chapters, this part of the book contains 
little that is not to be found in standard text¬ 
books. It would have been better omitted, or, 
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alternatively, expanded into a second volume, 
dea ling not only with the plant it&eli, but also with 
recent research into fundamentals which is becom¬ 
ing daily more important for the purpose of design 
Any defects in the second half, and they are 
only defects of omission, are more than com¬ 
pensated by the earlier chapters, which present 
in a handy form a summary of valuable informa¬ 
tion collected from sources which are not always 
readily accessible. As a volume of reference the 
work should find a place in the library of every 
chemical engineer. H. E. W 


APPLIED MECHANICS 


Proceedings of the Fifth International Congress 
for Applied Mechanics 

Held at Harvard University and the Massachusetts 
Institute of Technology, Cambridge, Mass., Sep¬ 
tember 12-16, 1938. Edited by J. P. Den Hartog 
and H. Peters. Pp. xxxii+748. (New York: 
John "Wiley and Sons, Inc.; London: Chapman 
and Hall, Ltd, 1939.) 30$. net. 

T HIS account of the work of the Fifth Inter¬ 
national Congress for Applied Mechanics is 
contained in a volume of 748 pages preceded by 
preliminary matter including the list of the four 
hundred members of the Congress. The pro¬ 
ceedings consist of general lectures and short papers 
of about six pages, divided among three groups. 

The first group deals with Elasticity and the 
Properties of Materials. The general lectures by 
Hardy Cross, Joseph and F. Korber are re¬ 
ported in full and are followed by forty-four papers 
about equally divided between theory and experi¬ 
ment. Obviously no summary could do justice to 
the variety of topics here treated, so we select for 
special mention, on account of its historical interest, 
a paper by Hetenyi on photo-elastic studies of 
three-dimensional problems. In 1860 Clerk Max¬ 
well observed that, if isinglass is loaded at an 
elevated temperature, after cooling and removal 
of the load it exhibits, in polarized light, per¬ 
manent fringes which correspond to an elastic 
stress condition* Maxwell also concluded that 
there oould not be actual stresses present in the 
annealed specimen, from which conclusion it would 
follow that slicing the piece should not change the 
fringe pattern. From an examination of the slices 
the stress distribution in a three-dimensional 
model could be inferred. This final step was not 
taken until 1936* The paper gives experimental 
evidence justifying the method of slicing together 
with some interesting photographs. 

The second group. Fluid Mechanics, begins with 


general lectures by C. H. Chatfield, H. U. Sverdrup 
and G. I. Taylor, followed by sixty-two papers. The 
numerical comparison with the first group throws 
an interesting light on the relative trend of present- 
day research. Not only so, but of the sixfcy-two 
papers,twenty-fourdealwith turbulence and related 
problems; indeed, a turbulence symposium was a 
feature of the Congress. In this group we select 
for special mention the paper by Norbert Wiener 
on “The Use of Statistical Theory in the Study of 
Turbulence”. Behind the seeming innocence of 
this title there lies in this paper the beginning of 
a more general and systematic method of attacking 
the important problem of turbulence. The basic 
theorem is an extension by Wiener of tho original 
ergodic theorem of Birkhoff to include the cqui- 
measure transformation corresponding to the 
translation groups in space. The importance of 
this theorem is that it permits us to translate 
averages over all systems of an ensemble into 
averages over all points of space for a given 
system in the ensemble. This theorem, together 
with the definition of certain specific ensembles, 
which can he described in detail, and for which 
every average can be computed, would appear to 
form a firmer foundation for the examination of 
turbulence than any which has hitherto been sug¬ 
gested. To complete the picture the abandonment 
of the hypothesis of the continuous medium will, 
probably be found necessary. 

The book concludes with seventeen papers on 
dynamics and an appendix. The whole volume has 
been reproduced from typescript. There may he 
some good reason for preferring this method to 
ordinary print, but there can be no question that the 
ragged margins inherent in typescript and the hand¬ 
written mathematical symbols are not things of 
beauty. Nevertheless the volume does give a 
cross-section of modern research in applied 
mechanics and is therefore worthy of serious 
attention. L. M. M-T. 
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METAMORPHISM AND IGNEOUS ACTION* 

By Prof. H. H. Read, F.R.S., 

Imperial College of Science and Technology, London 


HE consideration of the relation between 
metamorphism and igneous action, which 
forms the subject of Prof. H. H. Bead’s presidential 
address to Section C (Geology), falls into two parts. 
First, a brief historical summary of the peculiarly 
national contributions serves to display the wide 
divergences in opinion on this question. The views 
of the Rosenbusch school of pure thermal meta¬ 
morphism are contrasted with the imbibition 
notions of the French, and the work of Becke of 
Vienna, the Swiss, Sederhokn of Finland and the 
Americans is reviewed. The classic investigations 
of George Barrow on zones of progressive regional 
metamorphism in the Highlands north of Dundee 
and their causal relation to granitic injections are 
sympathetically summarized. In the second part 
of the address, a discussion is presented of the 
origin of regional metamorphism, that is, of the 
transformations which have affected large portions 
of the earth’s crust.] 

I first note the equivalence, according to Rosen¬ 
busch and others, of regional and dynamic meta¬ 
morphism. The forerunner of the term dynamic 
metamorphism was Lossen’s dislocation-meta¬ 
morphism, a simple expression denoting a trans¬ 
formation genetically connected with dislocations 
of the crust. Lossen’s old term would cover a 
large class of phenomena, such as the dominantly 
mechanical breaking-down of rocks, cataelasis, 
mylonitization and the like, all connected with 
demonstrable dislocations. I propose to continue 
to use dislocation-metamorphism for this class of 
phenomena. 

Rosenbusch, having replaced Lossen’s excellent 
term by his dynamic metamorphism, proceeded 
to make this the equivalent of regional meta- 
, morphism, and to regard orogenio pressure as its 
cause. Backed by the authority of Rosenbusch, 
dynamic metamorphism became fashionable, the 
dynamic aspect overshadowed all others and 
mountain-building movements could do all things 
requisite and necessary. It must be remembered, 
however, that many of the French were frankly 
sceptical; nevertheless, the notion of a meta¬ 
morphism on a regional scale c ‘induced in rocks 
because of their deformation” remains still a 
leading principle in many schools of metamorphio 
geology. 

* From the presidential address prepared for Section 0 (Geology) 
of the British Association. 


On the other hand, the emergence of ideas on 
a static or load metamorphism of regional extent, 
in which orogenic pressure is not a causal condition, 
indicates that all is not well with the supposed 
equivalence of dynamic and regional metamor- 
phisms. Before discussing static metamorphism 
itself, I deal with some of the difficulties raised 
by this equivalence. 

I mention certain facts commonly observed in 
regionally metamorphosed rocks but difficult to 
reconcile with the operation of pressures tangential 
to the earth’s surface. One of the chief of these 
observations is the coincidence of schistosity and 
bedding. As metamorphic rocks showing this 
coincidence are often horizontal over great areas, 
the notion of static or load metamorphism has 
been put forward. But Daly has cited a score of 
regions where schistosity and bedding agree—in 
folded and horizontal rocks alike. These are the 
phenomena that Daly felt to be “truly inexplicable 
by pure dynamic metamorphism”, an opinion 
with which I am in complete accord. 

The preservation of original textures in rocks 
that have been completely recrystallized is a matter 
of common observation. There are innumerable 
examples of the preservation in regionally meta¬ 
morphosed rocks of minute sedimentation-char¬ 
acters, such as graded bedding, current bedding, 
the interlamination of undisturbed, exceedingly 
thin, beds, and so forth—characters that should 
have been obliterated by the action of orogenic 
pressures. As an instance of how excellent this 
preservation may be, I may recall the successful 
use of current bedding and graded bedding in 
unravelling the stratigraphioal sequence in the 
Grampian Highlands. An additional and telling 
example is the recognition of varved bedding in 
the metamorphic rocks of Finland and Canada. 
It seems to me that such details of original textures 
cannot possibly be preserved if the rooks in which 
they occur were metamorphosed “because of their 
deformation”. I admit, of course, the operation 
of dynamic action in the production of various 
metamorphic rocks of low grade, but in these 
cases the original primary textures are completely 
obliterated. This obliteration in low-grade meta¬ 
morphism and preservation in high-grade meta¬ 
morphism of original textures shake my faith in 
the unity of the progressive series from the chlorite 
zone or epizone to zones of higher grade. 
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"WTiilst stress is admittedly the dominant factor 
in the production of low-grade metamorphic rocks, 
there is agreement that its effect is small in the 
higher grades, where the products of regional and 
thermal metamorphisms converge, high tempera¬ 
tures being in control. There is no correspondence 
between the degree of deformation and the 
metamorphic grade, unless it be one of the greater 
the deformation the lower the grade. In this con¬ 
nexion, I may cite the failure of experimental 
work, like that of Larsen and Bridgman, to 
produce minerals characteristic of rocks sup¬ 
posedly formed by dynamic metamorphism. Stress, 
by itself, is not enough. 

No one can dispute the observed fact that 
regionally metamorphosed rocks are often more or 
less violently folded. The inference so often made 
that the metamorphism and the folding are coeval 
is not, however, always justified. It seems to me 
clear that most fold-structures in regionally 
metamorphosed rocks ante-date the crystallization, 
this being post-tectonic in the terminology of 
Sander. 

It will be realized, I trust, that there are many 
features of regional metamorphism that are 
incompatible with dynamic action. The recognition 
of this has led to the invocation of static or load 
metamorphism, and I examine the validity of this 
notion. 

One of the especial difficulties that has to be 
faced by advocates of a metamorphism due to the 
vertical pressure of the overlying beds is the 
existence of completely non-metamorphic rocks 
which have nevertheless been covered by an 
immense thickness of superincumbent strata. 

This difficulty confronting static metamorphism 
has been tackled by Daly, who meets it by relaxing 
the rigidity of the doctrine of uniformitarianism. 
He admits that, compared with its proposed 
potency in Pre-Cambrian times, load-metamorphism 
must have been of relatively little importance in 
later geological eras. To account for this, he 
assumes that the earth's thermal gradient was 
steeper during the formation of the Pre-Cambrian 
so that regional metamorphism under a moderate 
cover was possible. I am not competent to discuss 
Daly's speculation, and I have only to state that 
I feel that the proposal does not strengthen the 
ease for regional static metamorphism. 

The idea of a metamorphism controlled by load, 
as such, fails to meet many other observations. * I 
have space here only to cite the occurrence, in the 
eastern United States, of highly metamorphosed 
stratigraphicafly younger beds resting naturally 
on lowly metamorphosed staratigraphically older 
beds; of high-grade mffimanito-zone rooks over- 
lying lower-grade rocks as in Sutherland and 
Norway ; of the passage, in from slates 


to metamorphosed rocks containing andalusite, 
garnet, cordierite, sillimanito and staurolite within 
a half-mile of coast-section ; of a similar narrow" 
restriction in the Harrovian zones as in Dutchess 
County, New York. Load, by itself, is not enough. 

The literature of regional metamorphism abounds 
in references to the great depths within the crust 
at which such metamorphism takes place. Those 
suggestions of great depths, however, carry no 
kind of conviction to my mind. On the contrary, 
I consider that high-grade regionally metamor¬ 
phosed rocks must have been formed in many 
areas under relatively little cover. Daly was of 
this opinion, too, and he was influenced thereby 
in his idea that thermal conditions wore different 
in Pre-Cambrian time from what they were in 
Palaeozoic time. He pointed out that from Clarke's 
data it is possible to form a rough estimate of the 
total amount of rock eroded in geological time, 
and that only a small portion of this amount can 
be assigned to Pre-Cambrian time. Of this 
small portion, part is represented in the non- 
metamorphio Pre-Cambrian sediments whioh lie 
unconformably on the metamorphosed basement. 
The several complexes of the basement were highly 
metamorphio before the denudations corresponding 
to the unconformities which separate them. From 
a consideration of these points, and of the great 
volume of Pre-Cambrian rocks, Daly concludes 
that the average cover on the complexes at the 
time of their metamorphism was much less than 
5,000 metres in thickness* Barrell came to a 
s imila r conclusion by an argument based upon 
the amount of salt in the sea, and the erosion 
of the igneous rocks to give this. He decided that 
Pre-Cambrian erosion had removed a cover of less 
than a mile in thickness. 

Though these arguments may not appear alto¬ 
gether sound to some, still I suspect that the 
notion of the great depths of regional metamor¬ 
phism flourishes because of the supposed necessity 
of carrying rooks down to be metamorphosed. I 
suggest that as an alternative we should consider 
the possibility of bringing the metamorphosing 
agents up. 

I next discuss certain aspects of the zonal, 
notion, especially in connexion with a depth- 
control. 

I note the development of ideas on depth-zones 
and, in connexion with static and load meta¬ 
morphism, I direct attention to difficulties encoun¬ 
tered in regarding grade of metamorphism as 
directly controlled by depth. Admittedly, meta¬ 
morphism does often increase in grade with depth, 
but, as I have said in another place, I personally 
find no difficulty in envisaging a metamorphism 
which increases laterally or vertically ; I consider 
depth, as such, not to be a factor in metamorphism. 
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and that if we are to retain a zonal notion, then 
the idea of depth-control must he completely 
disregarded. 

The relation between the large-scale tectonics 
and the metamorphic zones in the Highlands is a 
question which, in the present state of our know¬ 
ledge, bristles with difficulties. The Cambridge 
School considers that the metamorphism is pre- 
tectonic, and that the metamorphic zones can be 
recumbently folded. On the other hand, Bailey 
and others regard the metamorphism as partly 
contemporaneous with the folding. For my part, 
I suggest that the metamorphism may be post- 
tectonic. Both in the Highlands and elsewhere it 
seems to me that the isograde lines are inde¬ 
pendent of both stratigraphioal and tectonic 


arrangements, and I prefer to relate regional 
metamorphism not to load, nor to deformation, 
nor to tectonic or any other depth. 

I have pointed out the destruction of sedi¬ 
mentary structures in low-grade metamorphism 
and their apparent perfect preservation in high- 
grade metamorphism. If these are valid 
observations, then it seems to me that the 
progressive series from slates to higher-grade 
rocks must break down, or, at least, that 
high-grade rocks were not necessarily at one 
stage of their career in the condition represented 
by the lowest-grade rocks of the zonal series. 
Low-grade rocks may once have been high-grade, 
but the reverse is not necessarily true. 

[To be continued,) 


REACTIONS OF ACCLIMATIZATION AND OF 
NON-ADAPTATION 

By Prof. M. Piery and Prof. J. Enselme, 

Faculty of Medicine, Lyons 


U P to the present time, physiologists have been 
especially concerned with the study of the 
aoute effects of high altitudes or of acute mountain 
sickness. As a consequence of the work of Prof. 
Monge of Lima, who both discovered and studied 
chronic mountain sickness as manifested in human 
beings, we, in our turn, have investigated the 
experimental effects of high altitudes on animals. 
We believe that in this way we may he able to 
discover more about the mechanism of adaptation 
of organisms to altitude, and thus explain the 
pathogenesis of Carlos Monge’s disease. 

With this object in view, we studied the effects 
produced in various animals by a sojourn of six 
months in the laboratory of the Jungfraujoch, at 
an altitude of 3457 metres. We have already 
described elsewhere the technical methods and 
detailed observations which we have made in 
''this experiment. Here, our object is to give 
expression to certain views which we hold relating 
to the adaptation of the animal organism to the 
lower atmospheric pressures of high altitudes. 

The problem of the effects of altitude upon 
animal organisms gains considerably in depth and 
interest if, by exceeding certain limits which are 
usually accepted, we consider it from a more 
general point of view. 

In order to do so, the following facts must first 
of all he taken into account: 

(1) The problem constitutes a particular case 
of the much wider problem of adaptation in 


general; it is the case of adaptation to the 
lowering of atmospheric pressure. 

(2) It consists of several biological stages 
which, like all adaptations, may be schematized 
as follows: 

(а) A tissue forms the receptive element for 
the external influence. Sometimes this is the 
skin, sometimes the digestive organs and, in this 
particular case, the lungs. 

(б) The effects there are carried by a trans¬ 
mission system into the innermost tissues and set 
up a connexion between the receptive tissue and 
the whole of the organism. This transmission 
system consists of two physiological pathways, a 
neuro-vegetative action, adrenergic or cholinergic, 
or alternatively in the form of an action of a 
chemical messenger. 

(c) A system of tissue reception which affects 
the various organs and those elements of inter¬ 
tissue synthesis ; namely, the glands of internal 
secretion. 

(d) A meohanism of genetic transmission, the 
reaction of the genital elements. 

(3) Furthermore, in the case of each one ol 
these components, the following must be dis¬ 
tinguished : 

(a) The modifications which appear as direct 
effects of the climatic change: as, for example 
the modification of the tissues by chemical o] 
mechanical influences. 

(b) A number of reactions which are not s< 
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easily explained and winch are called defensive 
reactions because they permit of the survival of 
the tissues. These constitute the actual basis of 
the phenomena of adaptation. 

(4) The adaptation thus effected constitutes a 
new form of state of the organism which, in order 
to return to its previous state, must pass once 
more through the same stages. 

These principles set forth, we will now proceed 
to apply them to the problem with which we are 
concerned, namely, that of adaptation to the 
lower atmospheric pressure of high altitudes. And 
here, we propose to divide the subject as follows : 

Ef fec t s of Reduced Pressure on an Organ 
Sensitive to Climatic Anomaly 

Here, climatic anomaly is constituted by the 
drop in the partial tension both of the oxygen and 
of the caTbon dioxide in the air inhaled ; and 
consequently in the alveolar air. The sensitive 
organ here is the lung. 

The effect of this lowering appears to be a 
congested state such as we have witnessed in rabbits 
and geese which have spent six months in the 
laboratory at the Jungfraujoeh. This congested 
state is characterized by a decided vaso-dilatation 
of the inter-alveolar capillaries. A large number 
of alveoli contain red corpuscles, and some of 
them contain, in addition, alveolar cells in process 
of desquamation. These lesions have no charac¬ 
teristic localization. There is no indication either 
of inflammatory cells or of the presence of fibrin 
in the alveoli. 

The importance of these lesions varies according 
to the subject. In order to estimate them to the 
best advantage we conducted, on one hand, a 
histological examination of the lungs; and, on 
the other, we administered doses of iron to the 
entire organism. The results given by the two 
methods appear to agree with one another. 

These lesions appear to aggravate further the 
difficulties experienced by oxygen in passing 
through the walls of the pulmonary alveoli. Their 
action is of the same kind as that of the diminu¬ 
tion of the partial tension of oxygen in the alveolar 
air. They thus appear to act in the same direction 
as the reduction of atmospheric pressure and to 
increase the disturbances which it evokes. In 
addi&att* we observed that these lesions actually 
lower the oxygen saturation of arterial blood. 

On the otW hand, a defence reaction which 
tends to correct the abnormal phenomena evoked 
by the lowering of pressure is observed. This 
defence reaction consists of an unfolding of those 
alveoli which have not, as yet, been utilized; 
and of a poJy$nm& which renews the alveolar air 
more rapidly and thus contributes tp % slight rise 
in the partial tension of the oxygen in the alveoli. 
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Disturbances at the Level of the Systems of 
Transmission 

We have already seen that it is convenient to 
distinguish two systems. 

(1) The system of neuro-vegetative transmis¬ 
sion responds to tho excitation evoked by reduction 
of atmospheric pressure and to tho lowering of the 
blood oxygen by tachycardia, which permits of a 
more rapid circulation of arterial blood and con¬ 
sequently of transmission of oxygen. Furthermore, 
a reflex produces a splenic reaction which throws 
a large number of red corpuscles, oxygen carriers, 
into the circulation. Those ensure the most 
complete circulation of oxygen 

(2) The system of chemical messengers shows 
two types of reaction: 

(а) An inevitable chemical effect of the lowering 
of the partial pressure of alveolar oxygen is the 
fall in the oxygen saturation of the blood. This, 
in any event, represents a classical idea which we 
re-discovered in the case of the rabbits in the 
Jungfraujoeh laboratory, among which the average 
was 77, while that of the control animals was 91. 

Another result of the same type is the marked 
drop in the total quantity of carbon dioxide in 
the blood. Lowering of the partial pressure of the 
alveolar carbon dioxide has also been described; 
and we found it again. Actually, our rabbits 
showed an average of 29 *6 for total blood carbon 
dioxide, while the controls gave an average of 42 *78. 

(б) The defensive reaction of the organism 
is shown by a hyperactivity of the haemato¬ 
poietic oentros, winch throw a largo number of 
corpuscles, usually of the smaller kind, into the 
circulation and thus increase the surface of 
absorption reserved for haemoglobin. The average 
number of red corpuscles in a rabbit is about 
4,300,000 ; in the experimental rabbits it increased 
to a total of 6,978,000. An important increase in 
tbe oxygen capacity of the blood ensues ; and 
while among the animals experimented upon in 
Lyons this capacity was represented by an average 
of 12, in those at the Jungfraujoeh it increased 
to 19. 

In another connexion, the lowering of the 
carbon dioxide of the blood effects a lowering of 
the alkaline reserves. Compensation for this is 
obtained by an increase of certain buffer systems. 

Disturbances of the Tissues 

Disturbances of the tissues are manifold. In a 
general sense they correspond to the phenomena 
of anoxia and acapnia. The phenomena of anoxia 
are distinguished, in every part of the organism, 
by chemical modifications, such as the lowering 
of the basal metabolism and the increase of 
lipides or of cholesterol. They become more 
easily recognizable when they affect special organs. 
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(1) We made a special study of muscle, and 
while in rabbits generally we found equal amounts 
of muscle iron, in those animals which had been 
in the Jungfraujoch laboratory we observed a 
marked decrease in the quantity of the iron. We 
are of the opinion that during the first months of 
adaptation, a diminution in exchanges, together 
with a lowering of the iron content, takes place. 
This irregularity soon passes off. Clinically 
speaking, muscular anoxia is expressed in the form 
of asthenia and disturbances of a painful nature. 

(2) The liver also has occupied our attention 
to a large extent. In our rabbits, the iron increased. 
We are of the opinion that this constitutes a first 
defence reaction against anoxia, the iron playing 
the part of an active agent of oxidation. Hepatic 
anoxia is expressed clinically by the characteristic 
signs of insufficiency of the organ. 

(3) The heart very often gives rise to acute 
symptoms, and in our animals we observed, 
histologically, traces of sclerosis. 

(4) Finally, a number of other organs are also 
affected, such as the nervous centres or the kidneys; 
but histologically, in the case of our animals, no 
lesions were visible. 

Conclusions 

In this preliminary study, we have considered 
the mechanisms of adaptation at an altitude of 
about 3,500 metres as observed during a sojourn 
of six months’ duration. We have observed the 
gradual development of a certain number of these 
mechanisms. The observations which we were 
able to make on the constitution of the blood have 
only served to confirm data that had already 
become classical. On the other hand, the observa¬ 
tions which we were able to make on the tissues, 
lungs, muscle and liver, give rise to a number of 
new conceptions. For example, in the lung, phe¬ 
nomena of congestion appear which seem to 
aggravate the anoxaemia, while in the liver and 


muscles, variations in the iron content seem to be 
in accordance with adaptation to anoxia. 

It remains now to distinguish among the facts 
which have been observed and described above; 
those which arise from a successful adaptation— 
that is to say, from successful acclimatization— 
and those which in the animal correspond to the 
chronic mountain sickness manifested in human 
beings. 

In this connexion, non-adaptation to lowering 
of atmospheric pressure is accompanied by con¬ 
gestion and capillarization of the lungs, by a drop 
in the oxygen saturation of the blood by a marked 
lowering of the total quantity of the carbon 
dioxide of the blood, by the diminution of the 
alkaline reserves, by the diminution in muscular 
iron, and finally, a light sclerosis of the myocard¬ 
ium. On the other hand, the phenomena of 
effective adaptation give rise to polypncea, to the 
unfolding of the alveoli, to emphysema, to increased 
activity of the haematopoietic centres, to an 
increase in the oxygen capacity of the blood, to 
the growth of certain buffer systems and finally 
to an increase of iron in the liver. 

Thus our analysis, both chemical and histo¬ 
logical, results in arguments in favour of the idea 
of a complex response of the organism to anoxaemia 
and of the existence of manifold reactions of 
acclimatization. It now remains to apply to man 
the experimental observations which we have 
carried out on animals. This we hope to be able 
to do at some future date. 
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NUTRITION DURING WAR-TIME 

By Sir John Boyd Orr, F.R.S. 


T HH new science of nutrition has raised issues 
which profoundly affect the economic and 
social structure of the State. During the last few 
years, the agricultural, trade, health and social 
aspects of these issues have been studied by 
various groups of investigators, and arrangements 
were made by the Division for the Social and 
International Relations of Science for a discussion 
of the subject at the British Association meeting 


at Dundee on September 8. Owing to the out¬ 
break of war, the discussion did not take place. 
The results of the investigations promoted by 
Government committees, research institutes and 
other organizations in recent years will now prove 
invaluable to those adjusting the national food 
supply to war needs. 

These studies of the food position have clarified 
ideas. It is now common knowledge that a great 
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deal of disease, ill-health and physical disability, 
which in the past were regarded as normal and 
inevitable, are due to faulty diet and, therefore, 
preventable. We now know the kind of diet 
needed for health. The British Medical Association 
standard was calculated to be good enough to 
prevent obvious clinical signs of malnutrition. 
According to the results of Sir William Crawford’s 
survey, which agrees closely with the results of 
other investigations, there are nearly nine million of 
the population of Great Britain whose diet is below 
that standard. But there is a great difference be¬ 
tween the mere absence of disease and full vigorous 
health, which is provided for in the higher standard 
of the League of Nations Nutrition Committee. 
The diet of nearly half the population does not 
come up to this higher standard. Quality of diet 
is correlated with income. Dietary and health 
surveys have shown that as family income falls the 
diet becomes worse, and ill-health and poor physique 
become more prevalent. The i n fa nt mortality 
rate is three times as high among the very poor 
as among the wealthy. The incidence of disease 
attributable to faulty diet is several times as high, 
and the average adult stature is three to four 
inches less. 

In addition to poor diet, there are, of course, 
other factors associated with poverty, especially 
bad housing and psychological factors which affect 
health. It is difficult to assess the relative impor¬ 
tance of these, but there is no doubt about their 
combined effect on health. As the Right Hon. 
Mr. Bruce has put it: “Poverty is directly corre¬ 
lated with ill-health, disease and premature death.” 

It used to be assumed that the poor represented 
an inferior strain of the population and that the 
high infantile mortality among the poor was 
Nature’s salutary method of eliminating the unfit. 
This view, which would absolve us from doing 
anything to abolish poverty, is not supported by 
facts. Where the infantile mortality rate is highest, 
the survivors are of poorest physique and vice 
versa. The factors which mate for high infantile 
mortality seem to be the same factors which make 
for ill-health and poor physique among the sur¬ 
vivors. There is no doubt about the importance 
of heredity, but we cannot dogmatize about 
inherited difference in health and physical fitness 
between the well-to-do and the poor until environ¬ 
mental conditions affecting health and physique 
are comparable in both classes. 

Of these environmental factors, nutrition seems 
to be of prime importance, because the results of 
feeding tests show that when the diet of the children 
of the poorer classes is improved, making it more 
like that of the well-to-do, the rate of growth of 
children approaches that of children of the 
well-to-do Glasses, and there is a noteworthy 


improvement in health and physique. In the last 
twenty-five years, there has been a remarkable im¬ 
provement in the national dietary Consumption of 
‘protective’ foods has increased by nearly fifty pci 
cent; thero has been an accompanying improve¬ 
ment in national health and physique ; infant 
mortality rate has fallen by nearly fifty per cent; 
the gross forms of deficiency diseases, such as 
rickets, are rapidly disappearing; deaths from 
tuberculosis, resistance to which has increased by 
good diet, has been reduced by nearly fifty per 
cent; children leaving school to-day are two to 
three inches taller than their parents at the same 
age. What has been done shows how easily life 
could be saved and life and happiness increased. 
It affords complete justification for the public 
health and social services which have made the 
‘protective’ foods, especially milk, available, free 
or at reduced prices, to necessitous mothers and 
children. 

Although such a remarkable improvement has 
taken place, we are still far from our goal, which 
is an adequate diet for every member of the com¬ 
munity, however poor. In the United States, the 
British Dominions and other countries, where 
investigations have been done, the position is not 
markedly dissimilar to what it is in Great Britain. 
National health and physique, especially of the 
poorer classes, is far below what it would be if 
the new knowledge of nutrition were fully applied. 
This opens up a glorious vista for the future. 
Even in the most advanced countries, man has 
not yet attained his full capacity for health and 
physical fitness. We have the knowledge and we 
can provide the means for a further great advance 
in human welfare. Rapid improvements have been 
made in Great Britain and elsewhere, and. in an 
atmosphere of increasing good will, schemes were 
maturing for adjusting national food policies to 
provide diets for the whole community on the 
standard now known to be necessary for health. 

It would be disastrous if this work were pushed 
into the background as being of minor importance 
in war-time. As a matter of fact, the nutrition 
problem becomes even more urgent in war. This 
will continue to be a war of nerves, and the issue 
may well depend upon whether or not the people 
are able to withstand the physical and mental 
strain of war. Malnutrition, due to lack of ‘pro¬ 
tective’ foods, leads to lack of capacity for sus¬ 
tained physical and mental effort, apathy and 
despondency, all factors which make for fear and a 
spirit of defeatism. For maintaining the will to 
victory in this war for liberty, the quality of the 
national diet is as important as the quantity. Our 
aim should be to accelerate the remarkable 
improvement in diet and accompanying improve¬ 
ment in health of the last few years. 
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Fortunately, the food policy for war is the same 
as the food policy needed for peace, namely, 
increased production and consumption of ‘pro¬ 
tective’ foods. Food defence, in addition to 
providing stores of wheat, sugar, fats and other 
foods, and organizing distribution and rationing, 
must consider the question of what additional 
foodstuffs agriculture must produce to maintain 
and improve the national diet. Yield of protein, 
vitamins and minerals per acre must be considered 
as well as yield of calories. 

This is one of the war measures for which we 


need not grudge expense. A war food policy, 
designed to increase the health and vigour of the 
population and to adjust agriculture and trade in 
foods to the needs of the population, will leave a 
national asset which will be invaluable in the 
reconstruction period after the war for world 
freedom is won. There is here a great opportunity 
for the Ministry of Food to co-operate with the 
Ministries of Health and Agriculture, involving a 
national policy which will help to win the war 
and have at the end of it a vigorous race ready 
to take a lead in post-war world reconstruction. 


OBITUARIES 


Prof* Sigmund Freud, For* Mem* R*S, 

Y the death of Sigmund Freud, the world of 
psychology has lost its best-known figure. Bom 
in 1856 of Jewish parents in Moravia, he decided at 
an early age to take up the study of medicine. While 
still in the twenties he went to Paris to study 
psychiatry under Charcot; and at the age of thirty- 
one returned to Vienna, where he spent the greater 
part of his life. 

To the scientific world, Freud’s name first became 
known through researches on the nervous system. 
But while working in France he became strongly 
impressed with a notion that had already been taking 
shape in his own mind, the notion, namely, that in 
the existing state of physiological knowledge nervous 
disorders are best investigated, not by looking for 
physical causes, but by studying mental causes, 
particularly emotional conflict and repression. In 
his early work as a neurologist he began by applying 
the methods of hypnosis which he had learnt in Paris. 
Gradually, however, he abandoned this approaoh 
for a more effective technique, to which he gave the 
name of psycho-analysis. The method, suggested it 
would seem by the work of Wundt and Galton on 
free association, threw an unexpected light on 
symptoms and processes which the patient’s answers 
to the direct questioning of the consultant were apt 
to leave wholly obscure or even to misinterpret. 
To-day the term psycho-analysis is applied, not 
merely to the method, but also to .the vast body of 
doctrine built up with its aid by Freud and his 
disciples : it might be loosely defined as the empirical 
study of unconscious mental processes. 

The essential framework of Freud’s views was laid 
down in his early writings on hysteria nearly forty 
years ago. He never hesitated to modify or expand 
his hypotheses; but in the main his later publica¬ 
tions, running to something like two hundred books 
and articles, consist in suggestive and provocative 
applications of these leading ideas and principles to 
various branches of psychology. From the study of 
major nervous disorders, he proceeded to minor 
abnormalities that characterize mental life for every 


one of us—dreams, lapses of memory, slips of the 
tongue, and the like; and thus showed in concrete 
detail how the scientific study of the exaggerated 
reactions of pathological cases may explain the more 
puzzling or neglected phenomena of normal persons. 
From this he turned to other fields. Art, poetry, 
religion, crime, mythology, anthropology—nearly 
every sphere of life was illuminated by the inquiries 
he attempted and the principles that he applied. 

Freud was, indeed, one of the boldest and most 
original of thinkers. Nevertheless, the isolated items 
in his theories were by no means so novel as is 
popularly supposed. Both in Great Britain and in 
America a strong reaction against the intellectualistic 
psychologies of the nineteenth century had already 
set in: James and Stout had emphasized the need 
for a more dynamic psychology; McDougall had 
urged the importance of unconscious motives, par¬ 
ticularly in the instinctive and emotional life ; Janet 
had emphasized the importance of dissociation in 
mental disorder and disease ; Havelock Ellis had 
attempted a scientific study both of dre am s and of 
sex. Freud’s own great achievement was perhaps to 
incorporate what was most fruitful in these ideas in 
a single, striking, unifying system, and to collect a 
vast amount of empirical data from a wide variety 
of sources, all illustrating much the same funda¬ 
mental meohanisms of the mind* 

Though widely read in psychological literature— 
English and American as well as German and French 
—Freud never cared to bring his own views into line 
with academic tradition. This led at first to wide 
misunderstanding, but was equally a condition of his 
fresh and revolutionary outlook. In Great Britain, 
as elsewhere, his bold speculations and even bolder 
expression of them aroused initial opposition. But 
a wide experience of nervous disorders during the 
War of 1914-18 quickly convinced workers like Rivers, 
Myers and McDougall that there was a most important 
foundation of truth in the novel doctrines that Freud 
had advanced. It was perhaps the very antagonism 
aroused by his frank utterances that in the end gave 
a wide publicity to the new attitude towards mental 
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disorder, and brought home to the medical man what 
the psychologist had long urged—the need for con¬ 
sidering not merely the physical but also the mental, 
emotional, and social condition of his patients. 

CYBEi Burt. 


Prof. Harvey Cushing, C.B., For. Mem. R.S. 

The death of Prof. Harvey Cushing on October 7 
at the age of seventy years removes from the 
world of medicine its greatest ornament since William 
Osier. Cushing and Osier had much in common. 
Each had tireless energy, unbounded enthusiasm, 
and that great gift of making friends and keeping 
them. The love of all that was good in literature and 
of the classics of medicine was as much a characteristic 
of Cushing as it was of Osier. 

Bom of a Massachusetts family which had migrated 
in the early part of the nineteenth century to the 
Western B©serve, now part of the State of Ohio, 
Harvey Cushing was the ninth child of a Cleveland 
doctor whose father and grandfather before him had 
practised the art of healing. If on his father’s side 
he had inherited a love of medicine, he obtained an 
almost equal love of literature from his mother, 
whose forebears had migrated from Connecticut to 
carry Yale learning to the new country in the west. 
It was inevitable that he should have graduated in 
arts from Yale and in medicine from Harvard. 

The attraction of Johns Hopkins Hospital was too 
strong to be resisted by the young graduate in 
medicine, and there began his life-long friendsliip 
with Osier and his apprenticeship in surgery under 
Halstead. [Curing his early days at Baltimore, he 
commenced Ids experimental work, which he con¬ 
tinued in Europe under Sherrington, Horsley, Mosso, 
Kronecker and Kocher. This training was to fit him 
to be a neuro-surgeon. In the early stages of his 
surgical career at Johns Hopkins, he had to persevere 
with his work in the face of a heavy mortality rate 
in his cases. It was Osier who encouraged him to 
keep on trying until success came. 

Until 1912, when he was appointed to the chair of 
surgery at Harvard and surgeon-in-chief to the 
Peter Bent Brigham Hospital, Cushing was laying 
the foundations on which he built so well in Boston. 
Physiology and pathology were his favourite studies, 
but he did not neglect the equally important fields 
of neurology and ophthalmology. Every new de- 
| velopmont which could be of use in the study of 
diseases of the nervous system or employed in the 
treatment of them was eagerly improved and adapted 
by him for use in his clinic. With his translation to 
Boston came the great period of his life ; he drew to 
himself pupils from every civilized country, endowed 
them with a knowledge of their craft, and engendered 
in them an affection proof against his ruthless 
criticism and one which grew with the years. He 
worked his pupils hard, and after they had set out 
on their own way, he plied them with questions and 
tasks which they answered and undertook because 
it was “the Chief” who had asked them. 

C ushi ng’s contributions to surgical knowledge must 
be his chief claim to fame, but his work on cerebral 


pathology and physiology is scarcely less outstand¬ 
ing. His earliest monograph, on the pituitary body 
(1912), was the starting-point froip which most of 
the present-day work on pituitary physiology has 
sprung. He was a first-class clinician who never 
neglected or overlooked a sign or symptom which ho 
could not understand. His thoroughness and his 
amazing powers of observation, coupled with a 
judgment founded on his own experience, enabled 
him often to arrive at a diagnosis in cases which had 
baffled the skill of his colleagues and pupils. He 
treated the patient as well as the disease, and none 
better than he knew the value of a word of encourage¬ 
ment or sympathy to a suffering man or woman. 

The War of 1914-18 found Cushing in France 
early in 1915 working with the American ambulance 
at Neuilly. Later he worked at No. 46 C.C.S. with 
the B.E.F., and towards the end of the War was 
transferred to the headquarters of the American 
Expeditionary Force as its senior consultant in 
neuro-surgery. He has told the story of those years 
in his war diary, written mostly when he was weary 
after a long day’s operating and benumbed with the 
damp cold of a Flanders winter. 

On his retirement in 1932, Cushing left Harvard 
to return to Yale, there, as he so often expressed it, 
to survey in peace his work on brain tumours and to 
give to his successors the results of his experience. 
In his suite of rooms he collected the case records of 
all his patients. These, together with the after¬ 
history of each case, provided him with the material 
which he used so well in writing his last monograph 
on the meningiomas. This work was not hia only 
interest at Yale. Since the early days of his friend¬ 
ship with Osier he had collected books. The liistory 
of his own craft enthralled him and lie collected 
during the last forty years what must be a unique 
library of early medicine and surgery. When only 
a little more than a year ago he came to Groat 
Britain, libraries and booksellers’ shops claimed most 
of his time, for he was engaged on a bibliography of 
his great hero Vesalius, of whose writings and 
Vesaliana he possessed an unrivalled collection. 

In the world of letters, Cushing gained famo by 
his biography of Osier. Five years of steady reading 
and writing went into the making of this book, but 
during the whole of this time he carried on his work 
in hospital and laboratory. It was no mean achieve¬ 
ment for a busy man. Others have directed attention 
to his self-effacement in this book. That is a tribute, 
to his own sense of modesty, but it removed from 
the pages almost every trace of the great friendship 
of two great men. 


We regret to announce the following deaths ; 

Mr. M. A. Bailey, director of the National Institute 
of Agricultural Botany, Cambridge, on October 16. 

Prof. A. Gilligan, professor of geology in the Univer¬ 
sity of Sheffield, during 1922-39, aged sixty-five years. 

Dr. E. B. Boulton, senior physician to Guy’s 
Hospital and president in 1937 of Section I (Physio¬ 
logy) of the British Association, on October 18, aged 
fiffcy-sifc years. 




SHORT REVIEWS 


Anthropology and Archaeology 

African Women 

A Study of the Tbo of Nigeria. By Sylvia Leith-Ross. 
Pp. 367 +8 plates. (London : Faber and Faber, Ltd., 
1939.) 15s. net. 

T is, of course, no more possible to generalize 
about the African woman than it is about the 
women of Europe and still less Asiatic women. 
Notwithstanding the title of her book, Mrs. Leith- 
Ross makes no such elementary mistake. She gives 
her readers the results of a careful and detailed 
investigation of the position of women among the 
Ibo people of Nigeria ; and even here, she is careful 
to discriminate. The specific problem with which she 
was concerned was the reaction of the Ibo woman to 
the changes which are taking place around her 
under European administration and owing to the 
contacts with white civilization. Mrs. Leith-Ross, 
whose acquaintance with the African is of long 
standing, directed her observations to female life and 
character in four different types of community : the 
isolated bush co mmuni ty, where traditional patterns 
have suffered little modification, or at least so it 
would appear ; a semi-sophisticated rural community, 
in which certain ideas and movements are beginning 
to stir the surface, more especially in the women’s 
societies and organizations, such as on a previous 
occasion gave rise to serious trouble; a town of 
some considerable size ,* and finally the commercial 
and administrative centre, in which society, both 
European and more especially African, is cosmopolitan 
or mixed. 

The Ibo woman, like women among many other 
African peoples, is by no means the conventional 
down-trodden creature of popular conception. She 
has a sturdy independence, and in some respects is 
‘more of a man’ than her husband. Nor is she cut to a 
single pattern. The contrast shown here between 
the women of the bush and the semi-sophisticated 
village is instructive, and goes deeper than any 
difference due to degree of white contact. Apart 
from such individual differences, however, the pro¬ 
gression in change of behaviour and character as the 
author passes from one type of community to another 
is very clearly marked. 


Manuel de prehistoire generate: 

Europe, Asie, Afrique, Am&rique. Par Prof. Raymond 
Furon. (Biblioth&que scientifique.) Pp. 398+8 
plates. (Paris : Payot et Cie., 1939.) 50 francs. 

R. FORON’S manual covers a wider field than 
its title immediately suggests. It deals—as 
the author recognizes—with what is now termed 
proto-history as well as pre-history, telling the story 
of man from his earliest beginnings down to the 
iron age and the spread of the Celtic-speaking peoples. 

As the aim of the author is to provide an introduc¬ 
tion to archaeological studies, rather than an exhaus¬ 
tive treatise, it would, perhaps, be less than fair to 
criticize a lack of balance in treatment. Nevertheless, 
it must be pointed out that while one half of the book 
is devoted to the descent of man and stone age 
culture down to the end of the palaeolithic, and 
seventy pages are given to mesolithic and neolithic, 
one hundred pages have to suffice for the bronze and 
iron ages ; while Australia and America are dealt 
with apart in twenty pages. As the whole of the Old 
World is covered by geographical regions throughout, 
it will be realized that in the later periods Meso¬ 
potamia, Egypt, Crete, and the various geographical 
regions of Europe come in for extremely short 
measure indeed. Nevertheless, so far as it goes, the 
matter is as informative as it can be in so brief a space, 
while the ampler treatment given in the earlier 
section relating to the physical development of early 
man and his predecessors, and the account of early 
stone age cultures, as known in 1937, the date of the 
latest reference, will be found most helpful as a 
general introduction. This applies in particular to 
the lucid account of the bearing of recent geological 
and paltsontological research on the chronological 
problem in quaternary times. 

Tools and the Man 

By W. B. Wright. Pp. xvi +236 + 9 plates. (London : 
G. Bell and Sons, Ltd., 1939.) 12s. 6d. net. 

N one sense the late Dr. Wright’s presentation and 
survey of present-day knowledge of the data bearing 
on early man and the development of his material 
culture in the early stone age supersede all previous 
manuals of the kind. It is the first of such handbooks 










738 


Supplement to NATURE of October 28, 1939 


available for the general reader and the student to 
review critically the earliest material from East 
Anglia which, it is claimed, shows evidence of human 
handiwork, and to give an account of the investiga¬ 
tions of the Abb£ Breuil on the gravels of the Somme 
and their bearing on and consequences in determining 
the dating of palaeolithic industries, which, it would 
seem, must now be subjected to considerable revision. 
A summary account of the latter research by the Abb6 
Breuil himself for the benefit of British archaeologists 
appears in the current issue of the Proceedings of the 
Prehistoric Society. Further, Dr. Wright, while 
pointing out that the familiar classification of 
palaeolithic implements, based on the material from 
France, is too deeply rooted in archaeological studies 
to be ignored in a general survey, adopts and ex¬ 
pounds the core-flake classification of implements, 
entering fully into its technological, classificatory 
and ethnical implications, as affecting the world-wide 
study of stone age cultures. 

Dr. Wright’s critical examination of the evidence 
and of the development of hitherto accepted theory, 
consequent upon recent archaeological discovery and 
discussion, gives this manual an authoritative position, 
and makes it, at present, unique in the English 
literature. 


Studies on the Ice Age in India and Associated 
Human Cultures 

By H. de Terra and T. T. Paterson. (Publication 
No. 493.) Pp. xi4-364+56 plates. (Washington, 
D.C.: Carnegie Institution, 1939.) 

A S Dr. de Terra and Mr. Paterson themselves 
have already summarized the main results of 
their investigations for the benefit of the readers of 
Nature, it would be a work of supererogation to 
deal here with their report in its final form in detail. 
It will perhaps suffice to indicate its scope and dis¬ 
tribution of topics. The report is in five parts, of 
which the first deals with the ice age in south¬ 
western Kas hmir ; the second covers conditions in 
north-west and peninsular India, so far as indicated 
by investigations in two main regions, the Scan 
basin and the Indus river; the third section deals 
with the Nerbada valley Pleistocene; Part iv is 
concerned with the stratigraphy and typology of 
Madras; and the fifth and f inal section is devoted 
to the late stone age sites of Sukkur and Rohri on 
the lower Indus, a proto-neolithic civilization, which 
ft is held may suggest an indigenous evolution and 
mb a foreign origin for Mohenjo-daro and the Indus 
civilization. 


Tile Mad of Primitive Man 

l^yFrsaizBoas. Bevisededition. Pp. x+285. (Nev 

Xorfc; The Macmillan Company, 1938.) 12a. 6d. net 

I T is a remarkable tribute to the enduring qualities 
t&a wqtrk of the veteran American anthropo- 
of book should be 
***** iiB publication, 

^velopments have supervened 



*** 

* u 


interval The bool 
a position of consider 


able authority not only on account of the originality 
of its views gn the calibre of the mind of primitive 
man, but also for its statement of tho results of the 
author’s observations on changes in the physical 
characters of immigrants and their descendants after 
entry into the United States. In the now edition, 
whioh has been thoroughly revised, Prof. Boas de¬ 
nounces with unimpaired vigour, in a review of 
anthropological theories of race, the perversion of 
racial theory in the interests of political prejudice and 
propaganda. 


(i) Masques Dogons 

Par M. Griaule. (University de Paris : Travaux et 
M4moires de l’lnstitut d’Ethnologie, Tomo 33.) Pp. 
x + 890+32 plates. (Paris; Tnstitut d’Efchnologie 
1938.) 276 francs. 

(s) Jeux Dogons 

Par M. Griaule. (University de Paris ; Travaux ot 
M6moires de l’lnstitut d’Ethnologie, Tomo 32.) Pp. 
viii+290+ 12 plates. (Paris: Institut d’Ethnologie, 
1938.) 87.50 francs. 

(l)'T'HE masked dances which are the ritual mani- 
A festation of the ancestor cult of the Dogon of 
the French Sudan have been made the subject of an 
elaborate Btudy by M. Griaule. This study is based 
upon material collected in the course of three ex¬ 
peditions between 1931 and 1937. Although the 
Dogon all recognize and worship a supreme creating 
deity, the masks, and the dances in whioh they 
figure, and the ancestral cult with whioh they are 
associated, take a much moro prominent place in 
their daily life and thought. Of tho ancestral spirits, 
some are regarded as immortal, whilo others, who 
belong to the time after death appeared on the 
earth, are held to be mortal. From the relations to 
the immortal ancestors, who have rotumod to 
exeroise a protective function over their descendants, 
has originated a totemie cult; while the cult of tho 
masks and the dances in which they are used is 
directed to those of the ancestors who have suffered 
death. 

M. Griaule has made a comprehensive study of an 
extremely complicated system of religious beliefs, in 
which nyama, a belief akin to the mana of Pacific 
peoples, plays an important pari. Students of the 
history of religions will find here much of the greatest 
interest. 


W JVL G-naule’s record of Dogon children’s games, 
as p yed in the Bandiagara-Sanga-Kassa district, 
a region 80 km. long by 10 km. broad, is no 
less detailed than his study of Dogon masks and 
donees. It includes a large number of games of 
every type and variety, some of them belonging to 
groups which have a very wide geographical distribu¬ 
tion. Among the games appearing here which have 
a special interest are those of a proverbial character, 
involving a guessing competition, these being 
especially expressive of Dogon mentality. The author 
notes a large number of string figures, which have 
been both carefully recorded and fully illustrated. 
M. Onaide s monograph is a valuable and very instruo- 
tady ° nte Utl ° n t0 the Kterature of a fascinating 
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Biology 

Intermediate Botany 

By L. J. F. Brimble. Second edition. Pp. viii-f 502. 
(London : Macmillan and Co., Ltd., 1939.) 8 a. 6d. 

HAT in a comparatively short time a second 
edition of “Intermediate Botany” should be 
called for is clear evidence that it has been appre¬ 
ciated by teachers and students and has been found 
as helpful to them as we expected when it first 
appeared. 

While the subject-matter has not been materially 
altered, the text has been revised and brought up to 
date in certain directions. Thus in connexion with 
the discussion of the acceleration of germination a 
paragraph has been added pointing out the agri¬ 
cultural and economic importance of the recent 
researches of the Russian investigator Lysenko. By 
subjecting the germinating grain of winter wheat to 
low temperature he was able to get it to reach 
maturity even when sown in spring. This yaroviza¬ 
tion of grain, as it has been called, is one of the most 
important botanical discoveries of recent yearn and 
its implications will probably have far-reaching 
results. 

In describing the interesting experiments dealing 
with growth-promoting substances or hormones Mr. 
Brimble has extended liis account by directing 
attention to the horticultural importance of recent 
work on this subject, which aims at accelerating the 
formation of roots on cuttings by treating the latter 
with synthetic auxins and hetero-auxin. A figure show¬ 
ing the effect of these substances on the formation of 
roots on cuttings of Buddleia (not Buddleja) is given. 

This and other new figures which have been added 
increase the attractiveness of the book and will be 
found helpful by its readers. In some cases also 
better illustrations take the place of some appearing 
in the first edition. Thus the photograph of the 
roadway through the base of the Big Tree (Sequoia) 
and the figure of the Venus fly trap are distinct 
improvements. 

Speaking generally, the value of the book has been 
enhanced by the careful revision and by the additions 
made to the text and the illustrations. The second 
edition will receive as cordial a reception as the first 
has done. 

Practical Botany 

A First Year Course for University and Intermediate 
Science Students. By Dr. S. Williams and Dr. G. 
Bond. Pp. 96. (London : Edward Arnold and Co., 
1939.) 5s. 6d. net. 

HIS book follows the method now very popular 
in the United States for practical laboratory 
guides whereby the pages are loose; this, as the 
authors state, allows “for the interleaving of the 
book with drawing paper and thus the students’ 
drawings should make the completed book a reason¬ 
ably adequate factual text-book”. The authors omit, 
however, to point out another important advantage 
of the method they have adopted, that is, the 
opportunity thus afforded of changing the order of 
things in conformity with varying laboratory routine. 


The authors have wisely kept the number of 
illustrations down to the absolute minimum —eight 
figures in all. 

The standard of the course is indicated in the title ; 
but the course is very full, thus allowing a certain 
amount of choice, and accuracy and personal observa¬ 
tion and experimentation are obviously the keynotes 
throughout. 

Unlike many science text-books of this standard, 
this contribution will certainly fill a serious gap, for, 
so far as we know, there is no satisfactory practical 
guide to botany of the standard of post-School 
Certificate and post-Matriculation. It can be recom¬ 
mended to university departments of botany for 
the use of first-year students, and to schools where 
botany is taken in the Higher «Sehool Certificate 
examinations. 

Vitamine und Hormone: 

und ihre teclinisclie Darstellung. Von Dr. Hellmut 
BredereckundDr. Robert Mittag. Teil I : Ergebnisse 
der Vitamin- und Hormonforschung. (Chemie und 
Technik der (Jegenwart, herausgegeben von Dr. H. 
Carlsohn, Band 16.) Zweite neubearbeitete Auflage. 
Pp. xii-f-138. 7 gold marks. (Leipzig: S. Hirzel, 

1938.) 

Vitamine und Hormone und ihre technische Darstell- 
ung 

Teil 2: Darstellung von Vitaminprdparaten. Von 
Dr. Franz Seitz. (Chemie und Technik der Gegen- 
wart, herausgegeben von Prof. Dr. H. Carlsohn, 
Band 20.) Pp. xi+205. (Leipzig ; S. Hirzel, 1939.) 
10 gold marks. 

HESE are two indispensable volumes for all 
who have to follow closely the progress of work 
in the fields of vitamin and hormone chemistry. 
They are skilfully prepared encyclopaedias giving an 
immense amount of information in an unusually 
small compass. Particularly valuable is Dr. Franz 
Seitz’s volume dealing with the technical aspects of 
the subject. A bibliography of teclmical and patent 
literature is given which is alone worth the cost. 
Two admirable works in a well-planned and well- 
executed series of monographs. J. t 1 . D. 

The Insect Legion 

By Dr. Malcolm Burr. Pp. xiv+321-f 16 plates. 
(London: James Nisbet and Co.. Ltd., 1939.) 
12*. 6d. net. 

ANY popular books on insect life have appeared 
in the English language but the present 
volume, from the pen of a mining engineer, iB 
undoubtedly the best of them. Since Dr. Burr is 
also himself an original investigator of insect life, 
besides being a traveller and a linguist, he is able to 
approach his subject from the widest point of view. 
The result of his efforts is a book of real charm : 
it is moreover reliable and accurate as to its facts 
and details, and its author has widely combed the 
revelant literature for much of his information. We 
can unreservedly recommend it as an admirable 
introduction to its subject and one that will appeal 
to adults and juveniles alike. 
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Chemistry 

(1) Dyeing with. Coal-Tar Dyestuffs 

The Principles Involved and the Methods Employed. 
By C- M. Whittaker and C. C. Wilcock. Third 
edition. Pp. vii-r326. (London : Bailli&re, Tindall 
and Cox, 1939.) 12*. 6rf. 

( 2 ) Hair-Dyes and Hair-Dyeing Chemistry and 
Technique 

By H. Stanley Redgrove and the late Gilbert A. 
Foan. A new edition completely revised by H. 
Stanley Redgrove and J. Bari-Woollss. Pp. xiv -4- 
214 — 8 plates. (London: 'William Heinemann 
(Medical Books), Ltd., 1939.) 10*. 6d. net. 

HESE two books on dyes and dyeing are in such 
striking contrast to one another as to justify 
their inclusion in the same notice. 

(1) The first is a succinct account of the general 
processes of dyeing with the so-called coal tar dye¬ 
stuffs—a term better indeed than ‘aniline 1 dyestuffs, 
but nevertheless redundant since there are nowa¬ 
days no dyestuffs of importance that are not derived 
from coal tar intermediates. 

The book is divided into fifteen sections eacli 
dealing with some group of dyestuffs and giving 
information of value to the users of dyes. Section xi 
on the dyeing of rayons, and Section adi on the dyeing 
of synthetic fibres with an affinity for wool dyestuffs, 
are particularly well written. The book will be of 
interest to all concerned with the subject of dyeing. 

(2) The Becond is a most amazing book which 

will be found of great interest to a wide circle of 
readers. To the uninitiated it is a revelation by 
which one can recognize a host of friends. The 
dreadful devices to which the female of the species 
subjects herself in order, in her opinion, to make 
herself pleasing to the male, are set out here in all 
their terrible entirety. The illustrations alone give 
one a glimpse into the beauty parlour which must 
make every male shudder with horror. But so be it ! 
Women have done it since the beginning and will do 
it to the end. J. F. T. 

Inorganic Chemistry 

By F. A. Philbrick. Pp. \iii+396. (London: (r. 
Bell and Sons. Ltd., 1939.) 6*. 

T HIH book provides a course in inorganic chem¬ 
istry up to the standard of the Higher Certificate, 
Inter B.Sc. and First M.B. examinations. The author 
has wisely devoted the introductory chapters to a 
brief sketch of chemical principles such as the atomic 
and molecular theories, electrolytic dissociation and 
electronic theory of valency, which should prove of 
value to students who have little knowledge of 
physical chemistry. 

The dements are classified and discussed in the 
order in which they occur in the Mendel£eff table ; 
for example, copper and silver are described in the 
same chapter as the alkali metals, and manganese, 
a metal, finds its way into the end of 

tfefe tehagpfcer an && halogens. This old-fashioned 
is not in keeping with 
toywnft *$Mk>-date factual matter which is 
iWteib* todi m partly responsible for the 


too brief inter-comparison of the elements. The 
omission, however, of detailed descriptions of unim¬ 
portant compounds is a welcome feature, as is also 
the emphasis which has been laid on the practical 
applications of inorganic chemistry. The numerous 
photographic illustrations, collected from many 
different countries, are an additional attraction. 
Questions are given at the ends of the chapters, and 
a selection of revision papers is provided at the end 
of the book, together with answers to the numerical 
problems. Tie omission of logarithm tables is to be 
regretted, and the index is certainly too brief for a 
work of this calibre. 

Apart from these criticisms, the book is a welcome 
addition to existing text-books of intermediate 
standard, and can be recommended to both teachers 
and students of chemistry. A. 0. 0. 

Intermediate Chemical Calculations 
By Prof. J. R. Partington and Kathleen Stratton. 
Pp. x+240. (London: Macmillan and Co., Ltd., 
1939.) 6*. 6cZ. 

X accordance with its title, this book provides a 
complete course of numerical examples, inter¬ 
mediate in standard between the General School 
Certificate and B.Sc. examinations. A concise but 
clear account of the fundamental principles under¬ 
lying the calculations is given at the beginning of 
each chapter or section, and then suitable examples 
are worked out in detail for the guidance of the 
student before he tackles the numerous problems. 
The latter are chosen in part from former Higher 
Certificate, M.B. and University Scholarship exam¬ 
inations, and answers are provided at the end of 
the book. 

The subject-matter throughout is accurate and 
up to date; for example, problems are not set which 
imply that the extent of ionization of a strong 
electrolyte can be obtained from molecular weights 
in solution or from conductivities. It is gratifying, 
too, to find a clear distinction between the density 
and relative density of a gas. In the opinion of the 
reviewer, a copy of this book should be possessed by 
all teachers and university students, and should be 
available for the ‘Science Sixths 1 of all schools. 

A. 0. V. 

Wood Pulp 

By Dr. Julius Grant. Pp. xi+209. (Leiden: Chronica 
Botaniea Co .; London: Wm. Dawson and Sons, 
Ltd., 1938.) 7 guilders ; 15*. 

HIS is one of the “New Series of Plant Science 
Books 11 edited by Dr. Frans Yerdom and printed 
and published in Holland. It is a comprehensive 
treatise and contains everything worth knowing 
on the subject of wood pulp. The multitude of uses 
to which this material is now put makes it at the 
present day one of the most valuable natural products 
that exist. Although the supply is enormous, especially 
in our jungles and forests, the cost of collection 
must he almost prohibitive except in places that are 
supplied with water-transport or other such facilities. 
Those who have been so fortunate as to visit Shaw- 
inigan will realize the speed with which forests in 
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favourable positions are disappearing. The work of 
afforestation lingers, alas ! far behind. 

The book contains a very readable account of the 
sulphite process, with a section devoted to the history 
of this great discovery. The other chief processes of 
purification are also described, and those who are 
interested will find all the information they need. 
The book is well set up and is likely to be of great 
service to those concerned. ,T. F. T. 

Engineering 

Electro-Acoustics 

By Prof. Dr. Erwin Meyer. Pp. xi + 117 + 12 plates. 
(London : G. Bell and Sons, Ltd., 1939.) 10s. net. 

OTH the orthodox student of electricity and the 
orthodox student of acoustics are at a loss when 
confronted with the intricate and subtle marriage 
between the two classical subjects which has taken 
place in recent years in response to public demand. 

Dr. E. Meyer, from the erstwhile Heinrich Hertz 
Institute, now known as the Institut f fir Schwingungs- 
forschung, came, at the invitation of the University 
of London, and gave a series of five lectures at the 
Institution of Electrical Engineers on his view of 
the present position of electro-acoustics ; the present 
volume records his material, showing that he dis¬ 
charged his task well. He speaks of what he 
has first-hand knowledge, and his almost entirely 
Teutonic set of references shows that the Americans 
are not undisputedly in the lead in this field. The 
chapters, corresponding to the lectures, deal with 
physical and physiological foundations, which 
include evidence that the strike note of a bell does 
not exist, and some new applications of supersonic 
waves ; electro-acoustical measurements, describing 
an acoustic grating analyser, and the high-speed 
level-indicator and the spectral analyser in use at 
the National Physical Laboratory ; microphones and 
loud-speakers, with reference to response -curves and 
transient times, and the logarithmic modulation 
meter ; sound recording and electrical music, with 
some explanation of magnetic recording and note 
synthesis; and architectural acoustics, in which 
methods and results of reverberation measurements 
and the absorption of acoustic materials are considered, 
with an engaging reference to his scheme of measuring 
reverberation periods with audience, by using isolated 
chords from a full orchestra and suitable filters. 
Clearly Dr. Meyer could deal with few details, but 
the ground covered is impressive and gives a plan 
for those who are engaged in working in a small 
corner of it. L. E. C. H. 

Handbook of Technical Instruction for Wireless 
Telegraphists 

By H, M. Dowaett. Sixth edition. Pp. xx + 62 4, 
(London ; Hiffe and Hons, Ltd., 1939.) 21s. net. 

HE present text is obviously of little use to 
the scientifically minded, but it serves two 
essential purposes very well. It shows clearly the 
type of apparatus which the practical wireless man 
has to deal with, and its mode of operation, informa¬ 
tion which is of the greatest importance to researchers 


and developers of new types of equipment. At the 
same time, it forms an excellent record of the state 
of the art of radio communication at the moment, 
omitting only high-powered point-to-point working. 
The aim is to assist operators to get their certificates, 
and to acquaint them with every conceivable type 
of apparatus they’ are likely’ to come across, for 
communication, navigation, and for emergency. The 
circuit diagrams are particularly’ clear, and much 
information is tabulated for easv reference. 

L. E. C. H. 

Mathematics 

The Kelley Statistical Tables 

By’ Prof. Truman Lee Kelley’. Pp. vi + 136. (New 
York : The Macmillan Co., 1938.) 20s. net. 

HE normal or Gaussian distribution occupies a 
central position in statistical theory’ and prac¬ 
tice, and is therefore naturally’ the most completely’ 
tabled distribution function. Prof. Kelley’ now takes 
a further step, and provides a table of the abscissae 
and ordinates of the distribution to 8 decimal places 
against the cumulative probability’ as argument, 
proceeding by’ intervals of 0*0001. The table is 
clearly printed and of a convenient size, and the 
minimum of interpolation is required to provide 
results to the accuracy ever likely to be demanded in 
statistical problems. 

Prof. Kelley- takes the opportunity of including 
in the volume other useful tables. For values of p 
proceeding by’ intervals of 0*0001 from zero to unity’ 
he gives to 8 decimal places values of Vpq f V1 — p 2 , 
and Vl — q z , where q is (1— p). Statisticians will 
recognize these quantities as being of frequent 
occurrence in relation to the binomial distribution 
and the theory of correlation. Another table gives 
the coefficients of the cubic Lagrangian interpola¬ 
tion formula to 10 decimal places for an argument 
proceeding by intervals of 0*001. With modern 
calculating machines these coefficients are often more 
convenient than the Everett coefficients used in 
connexion with a difference formula. 

Statisticians will appreciate the labours which have 
gone towards this well-produced volume. 

The Theory and Use of the Complex Variable 
An Introduction. By 8. L. Green. Pp. viii-f 136. 
(London: Hir Isaac Pitman and Hons, Ltd., 1939.) 
10s. 6d. net. 

HE theory of functions of a complex variable is 
usually presented in exhaustive treatises, de¬ 
manding high mathematical attainments from their 
readers. Yet engineers and others who have neither 
the time nor the specialized training in pure mathe¬ 
matics to master such treatises find that they’ require 
Rome of the leading ideas of the subject. Mr. Green 
provides an introductory account of the complex 
variable and of conformal representation in a very 
simple and compact form, demanding from the reader 
little more than elementary calculus and co-ordinate 
geometry, with some indication of applications to 
problems of mathematical physics, aeronautics and 
electrical engineering. 







742 


Supplement toNATUREof October 28, 1939 


Miscellany 

Borneo Jungle 

An Account of the Oxford Expedition to Sarawak. 
By John Ford, C. it. Hartley, Tom Harrisson, 
Patrick M. Synge, Edward Shackleton. Edited by 
Tom Harrisson. Pp. x+254+32 plates. (London: 
Lindsay Drummond, Ltd., 1938.) 15s. net. 

“TDOBKEO JUNGLE”, which describes an expedi- 
13 tion of the Oxford University Exploration Club 
to Sarawak in 1932-33, stands out in the class of travel 
books in virtue of its method of composition. Instead 
of one or two authors, it has fi\ e, each contributing a 
chapter. The result is both entertaining and instructive. 

The organizer of the expedition, Mr. Harrisson, 
who notwithstanding his not very advanced years— 
the average age of the members of the expedition 
was then twenty years—has already won a reputation 
as a writer of original views, describes the organization 
and outlines the work of the expedition as a whole. 
The chapters by his colleagues all contribute some 
interesting observations of the daily life and char¬ 
acter of the jungle folk of Sarawak ; but without 
being invidious, special mention may be made of Mr, 
Patrick M. Synge’s account of collecting epiphytes 
in the forest at different altitudes and his discussion 
of the relation, if any, of the aesthetic qualities of 
the flora to the art motifs of the people. 

Members of the expedition and others working on 
the material collected have already produced twenty- 
nine scientific papers, while further studies are in 
course of preparation. The standing of the expedition, 
in a scientific sense, is therefore assured. It is 
necessary to say this, as Mr. Harrisson vigorously 
attacks scientific exploring expeditions in general, 
especially if their aim is the collection of specimens, 
and expeditions of the type of those organized by 
the Oxford Exploring Club more particularly as 
flailing in their educational aim. This raises too large 
a question for discussion in a brief notice; but in 
part the author supplies an answer in recognizing 
the constraining influence of finance. 


The Climate of Madeira 

With a Comparative Study. By Vice-Admiral Hugo 
O. de Lacerda Castelo Branco. Translated from the 
French by Dr. Alberto Figueira Jardim. Pp. 118+9 
plates. (Madeira : DeZega$&o do Turismo da Madeira, 
1938.) 


T HE little book by Vice-Admiral H. C. de Lacerda 
Castelo Branco on the climate of Madeira, or more 
precisely Funchal, an English translation of which 
is under notice, was written with the definite 
object of comparing the merits of the island with 
those of other favoured resorts, and it certainly 
contains a considerable amount of propaganda. Never¬ 
theless the author, who was many years ago 

director of the meteorological observatory at Louremjo 
Marqjuea, has been at pains to embody in it much 
sefepirfio data and to direct attention to the 

investigations. Some thirty earlier 
JS»m 1811 onwards, are com- 

a preface to his ‘sketch* 

^4 **4* oWvatfomr at Ftmohal since 1923 and 


official averages for 1918-35. Both sets of figures 
show the well-known characteristics of mild winters 
and moderately warm summers. From a table on 
p. 47, relating to the years 1923-32, the absolute 
maximum temperature in July (82*6° F.) appears 
lower than that in any of the other months from 
April to October. It may b& noted in passing that 
tliis is doubtless due to the shortness of the period, as 
considerably higher values have been recorded in July. 

In the comparisons with other climates the author 
seems over-lavish in his praise of the relative value 
of that of Funchal, but he is careful to state that 
conditions in other parts of the island may be less 
good. Further research is advocated not only as 
regards the climate but also into certain medical and 
other matters affecting the general conditions of life 
there which are discussed m the concluding chapters. 

L.D. S. 

Mineral Tables 

For the Determination of Minerals by their Physical 
Properties. By Arthur S. Eakle. Third edition, 
revised by Prof. Adolf Pabst. Pp. v + 73. (New 
York : John Wiley and Sons, Inc.; London : Chap¬ 
man and Hall, Ltd., 1938.) 7*. 6d. net. 

P ROF. A. S. EAKLE, of the University of Cali¬ 
fornia, published tables in 1904 by which the 
common minerals could be ‘run down’ by using in a 
systematic manner the properties of streak and colour, 
and by the observation of other characters such as 
hardness, crystal symmetry, cleavage and fracture, 
the habit or structure of the mineral, the specific 
gravity, and the Chemical composition. Dr. A. Pabst 
has revised Eakle’s tables, making such additions 
and changes as were necessary to bring thorn up to 
date. About 200 minerals are included. For the 
application of the tables the only apparatus required 
is a streak-testing plate of unglazed porcelain, a 
pocket knife and set of minerals for the scale of 
hardness, a magnet and a pocket lens. Admittedly 
tests with this simple equipment do not suffice to 
identify definitely every mineral, and recourse must 
frequently be had to determination of specific 
gravities and to optical and chemical tests, but the 
application of the physical tests in a systematic way 
is good training for the student who will need to 
identify minerals in the field. 


The League of Nations and the Rule of Law, 1918-1935 
By Sir Alfred Zim m ern. Second edition, revised. 
Pp. xiii + 542. (London: Macmillan and Co., Ltd., v 
1939.) 12*. 6dL net. 

T HE second edition of this book differs but little 
from the first edition of 1935. It has not been 
extended beyond the limits then planned and although 
it has been thoroughly revised and the references to 
the literature brought up to date, new matter has 
been incorporated chiefly in the chapters on the 
drafting of the Oovenant, and the history of the 
League of Nations, the latter merely bringing the 
account of the Abyssinian dispute up to 1930. None 
the less the book remains an invaluable guide to the 
problems involved in the re-establishment of the rule 
of law between nations. 
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Physics 

Higher School Certificate Practical Physics 

By E. Armitage. Pp. xx-r239. (London: John 

Murray, 1939.) 6a. 

HE author’s aim in this book is two-fold : first, 
to enable a form of post-School Certificate pupils 
to commence different experiments without wasting 
time at the beginning of a practical period, and 
secondly to cover the experiments that are likely to 
be met in the various practical examinations for 
Higher Certificate, Inter-B.Sc., and First M.B. 
examinations. The book includes more than a 
hundred experiments in all the necessary branches, 
and so a very useful selection can be made. 

One outstanding feature of the book is the attempt 
made by the author to have the complete account 
of each experiment in front of the student while 
working, thus obviating the necessity of having to 
turn pages over. This undoubtedly has its advantages, 
but it rather detracts from the appearance of the 
book, inasmuch as some pages are of necessity left 
half blank. 

There are many diagrams in illustration of the 
apparatus used, but these might in many cases have 
been larger and bolder. 

The treatment of the experiments is very sound, 
and a pleasing feature is the attention paid to the 
expression of results graphically—a point which 
deserves due emphasis—though the article on graphs 
in the early part of the book seems scarcely necessary 
in a book of Higher Certificate standard. Indeed 
there are several instances of superfluous instructions 
and so on, since it must be assumed that most of the 
students will have already gone tlirough a course 
in the handling of apparatus. 

From a utilitarian point of view, the book is 
undoubtedly a distinctly helpful one for those 
students who wish to become accustomed to the type 
of experiment they are likely to encounter in their 
practical examinations; it will, however, scarcely 
satisfy the needs of those who believe in learning a 
lot of the theory of the subject through the practical 
approach, a method not to be despised even with 
Higher Certificate students. 

A useful addition to the book would be tables 
of physical constants, also a set of mathematical 
tables. 

* Practical Physics 

By W. F. F. vShearcroft and J. H. Avery. Pp. xvi-f 
268. (London: William Heinemann, Ltd., 1939.) 
8 8 . 6d. 

HIS book claims to provide for any course 
immediately following School Certificate or 
Matriculation, and to cover Higher School Certificate 
requirements up to distinction standard. There is a 
large selection of experiments—151 in all—-though 
an appreciable number of these experiments would 
normally be dealt with in a School Certificate 
course. 

A good deal of time has evidently been spent in 
planning the treatment of the experiments, and one 


good feature which will undoubtedly 
to students is the numbered instructions describing 
precisely how the experiment should be carried out. 

Seventeen pages at the beginning of the book are 
devoted to introductory matter and experimental 
instructions, but one feels that quite a lot of this 
could be omitted from a book of this standard. In 
the electricity section, about nine pages are devoted 
to an explanation and diagrams of elementary 
apparatus, but surely tins should scarcely be necessary. 
In view of the importance attached to diagrams by 
examining bodies, it would have been a better 
example to students to have used the space so taken 
up in the book to make larger and bolder diagrams 
of the apparatus, etc., used in the experiments, and 
to include diagrams where they are at present 
missing. 

Due attention is very rightly paid to grapliical 
work, and it is pleasing to see that in the experiments 
on light the ‘optical bench’ treatment, using actual 
beams of light, at least holds its own with the ‘pin’ 
or ‘no-parallax’ method. 

A useful set of exercises is included at the end of 
the book, also two sets of tables, but one feels that 
this section could with advantage have been larger ; 
mathematical tables in particular would be very 
useful to students. Finally, certain illustrations 
arranged vertically along the edge of the page are 
irritating, while the plate facing p. 204 would seem 
to be totally unnecessary. 

Introductory Quantum Mechanics 
By Prof. Vladimir Rojansky. Pp. x -r 544. (New York: 
Prentice-Hall, Inc. ; London, Glasgow and Bombay : 
Blackie and Ron, Ltd,, 1939.) 5.50 dollars ; 22 
net. 

HE main difficulty which a text-book on quantum 
mechanics has to overcome, namely, to present 
the maximum of physical results with the mini¬ 
mum of mathematical formalism, is very well 
overcome in this book, by clever navigation 
between the Rcylla of rigour and the Oharybdis of 
obscurity. 

The operator calculus, the theory of eigenfunctions 
and eigenvalues, the matrix method are well explained 
and illustrated by significant examples. Each 
chapter is provided with a collection of exercises 
which will be very useful for students as well as for 
teachers. The development of the physical notions 
does not follow the historical order. SchrS dinger’s 
method is introduced first and its fundamental 
assumptions are stated somewhat axiomatically. 
Heisenberg’s and Dirac’s considerations are described 
in later chapters. 

The advantage of this procedure is its brevity, 
and the possibility of a logically coherent system, 
connecting all different aspects of the theory. This 
purpose has been achieved; the presentation of the 
fundamental statistical conceptions especially is very 
satisfactory. But a student who would learn quantum 
mechanics from this book only will get no impression 
of the intellectual struggle which led to the final 
theory. This unhistoric attitude is observable 
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even in such details as the quotation of literature : 
the names of American authors who have added 
refinement to an existing theory are included, while 
those of the originators are omitted. Apart from these 
minor objections, the book can be warmly recom¬ 
mended. 

Elementary Survey of Physics 

A Non-Mathematical Presentation, with a Special 
Supplement for Pre-Medical Students. By Prof. 
Arthur E. Haas, with the collaboration of Prof. 
Ira M. Freeman. Pp. x-^-204. (London: Constable 
and Co., Ltd., 1939.) Is. fid. net. 

HERE is a tendency to-day to impart a general 
acquaintance with physical science to students 
outside this field ; even those in the college of liberal 
arts are now taught the elements of physical science 
as part of their general culture. A serious difficulty 
arises from the antipathy on the part of most 
students, including pre-medical students, to the 
application of mathematical methods. Prof. Haas has 
presented a survey of physics without introducing 
mathematics except of the most elementary nature. 
In spite of the absence of mathematics, the field 
covered is comprehensive, and the explanations are 
so lucid that no one need be deterred by the fear of 
failure to understand the physical picture of Nature 
delineated by the author. 

There are two appendixes. The first deals with 
the more important applications of physics to 
medicine, especially in such fields as light therapy, 
electrotherapy, radium therapy, etc. The second 
appendix supplies a number of elementary formula?, 
which can be applied by anyone with only a very 
meagre mathematical equipment. It may be safely 
predicted that the work will commend itself to a 
large number of students, and the general public too 
will find it most readable. M. D. 

Psychology 

Introduction to Psychology 

By Edwin Garriques Boring. Herbert Sidney Lang- 
feld, Harry Porter Weld and Collaborators. Pp. 
acxii-j-652. (London:. Chapman and Hall, Ltd.; 
New York : John Wiley and Sons, Ltd., 1939.) 15s. 
net. 

I T has been generally felt for many years that the 
writing of an up-to-date text-book on psychology 
required specialized knowledge of so many branches 
of the subject that it was beyond the power of any 
one man. Two or three years ago, three di sting uished 
American psychologists, with the help of a number 
of collaborators, produced “Psychology : a Factual 
Textbook*’, which was very generally welcomed as a 
satisfactory text-book for courses in Great Britain 
algo. As a result of the numerous suggestions they 
feQQefaed from users of the book, they have now pro¬ 
duced a new edition so radically different that they 
bqwte gfeteft 4b a new title* 

earlier pdfttan followed the conventional 
gffi* whiehaensaiaon and perception 

wt y foffiw fr ^ ft# prototems of personality and 
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social psychology at the end. They have now made 
the bold innovation of reversing this order. They 
have felt that much of the treatment of sensation 
and perception, about which relatively much is known, 
c an with advantage be left to specialist courses. Also 
they have thought it an advantage to start with the 
functioning of the organism in the social environment, 
about which the student has more previous knowledge 
than he has of sensory functions. This is no doubt 
true, but this method of approach sacrifices the ad¬ 
vantage of beginning with a part of the subject 
on which inhere is much exact scientific knowledge. 

The previous edition proved itself a satisfactory 
text-book. It was up to date, accurate and eclectic. 
In its new form, with additional matter and an 
increased number of collaborators, it appears to have 
sacrificed none of these merits. It should prove to be 
as satisfactory as its predecessor. Whether the new 
order of presentation is the better can only be told 
by trial. R. H. Thouless. 

Children with Delayed or Defective Speech 
Motor-Kinesthetic Factors in their Training. By 
Sara M. Stinchfield and Edna Hill Young. Pp. 
xvi-t-174. (Stanford University, Calif. : Stanford 
University Press; London: Oxford University 
Press, 1938.) 14*. net. 

T HIS most useful book describes the theory and 
practice of the Hill Young School of Speech in 
Los Angeles. It is divided into two parts, the first 
by Dr. Stinchfield, discussing the problem to be 
solved in dealing with children with delayed or 
defective speech, and the second by Mrs. Young, 
dealing with the practical side. 

It is estimated that there are four million children 
in the United States handicapped in the use of speech. 

The treatment consists briefly in training muscular 
action for whole words. There is a liberal supply of 
photographs showing how the child is taught to use 
his muscles in the enunciation of the various words 
used. 

Man against Himself 

By Karl A. Menninger. Pp. xii+485. (London, 
Bombay and Sydney : George G. Harrap and Co., 
Ltd., 1938.) 15*. net, 

D R, K. A. MENNINGER, who some years ago 
produced an excellent book, “The Human 
Mind", has given us a very interesting book on some? 
of the wider implications of suicide in “Man against 
Himself”. 

pie book is largely based on psycho-analytical 
principles. After a brief consideration of suicide as 
commonly understood, the author deals with what 
he calls chronic suicide, which includes asceticism, 
neurotic invalidism and alcoholic addiction, an d 
then with focal suicide, which inoludes mutilations, 
purposive accidents, impotence and frigidity and 
polysurgery. 

The treatment consists in self-reconstruction, 
dealing with the aggressive, self-punitive and erotic 
motivations. 
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NEWS AND VIEWS 


Ministry of Information 

Question time in the House of Commons during 
the past few days has produced a crop of inquiries 
about the Min is try of Information. As is well known, 
the staff of the Ministry has suffered drastic reduction 
as the result of the criticism levelled against it. On 
October 18, Sir John Graham Kerr asked the Par¬ 
liamentary Secretary to the Ministry of Information, 
“in view of the important part played in modem 
warfare by science and in view of the importance of 
accuracy in public information regarding such 
matters, how many of the 190 members of the staff 
of the Mini stry, of which particulars have recently 
made public, are university graduates in science V 9 
Sir Edward Grigg said in reply that the “information 
is not available and could only be obtained at an ex¬ 
pense of time of which I should not feel justified in 
giving to the inquiry”. He added that “scientific ad¬ 
vice can be obtained whenever necessary from a large 
range of experts in Government service and outside 
it, and that it is therefore unnecessary to add on that 
account to the establishment costs of the Ministry”. 
While it will not be denied that such advice is avail¬ 
able, it is difficult to see how the Ministry, without 
scientific guidance from within, can hope to utilize 
to the full the scientific knowledge of the country. 

Camouflage (Advisory Committee) 

On August 2 last, an advisory committee on 
camouflage by the use of paint, was appointed by 
the Government, which agreed that it should include 
a scientific member. Sir John Graham Kerr asked 
the Homo Secretary on October 19 how many meet¬ 
ings this committee had held since its formation. 
Sir John Anderson, in reply, stated that the first 
meeting of the committee was held on October 18. 
In reply to a supplementary question. Sir John 
Anderson said that “the committee has been so con¬ 
stituted as to bring to bear on this important question 
of camouflage the opinions of many people who hold 
differing views on the theoretical and practical 
aspects of the question. The reference to the com¬ 
mittee is very wide, and I have no doubt that the 
committee will be in a position to address itself to 
the question”. No explanation was offered of the 
lengthy delay between the setting up of this com¬ 
mittee and its first meeting. 

Advisory Research Council of the Chemical Society 

The Council of the Chemical Society has formed 
an Advisory Research Council, under the chairman¬ 
ship of Sir Robert Robinson, the main function of 
which will be, when approached, to bring to the 
notice of fellows and others engaged in chemical 
research, subjects for investigation likely to be of 
potential value to the nation at the present time. 
In the first instance such advice will be made avail¬ 


able to unremunerated research workers (that is, 
unremunerated as research workers for some specific 
purpose) in universities, colleges and other research 
institutions, and to research students in receipt of 
grants not definitely related to any particular topic 
or in regard to which the topic can be changed. It 
is hoped to effect liaison with Government depart¬ 
ments and industrial organizations so that the 
Advisory Research Council may be cognizant of 
pressing problems needing investigation and thus be 
able to suggest lines of research of national value. 
It will not be a function of the Council to exercise 
control over any research that may be undertaken. 
The field to be covered will embrace every branch of 
pure chemistry and include biochemistry and metal¬ 
lurgy. Chemists and various organizations (industrial 
and otherwise) will be invited to send in suggestions 
for research, and a list of topics for research con¬ 
sidered of national importance will be drawn up and 
will normally be available to those wishing to make 
use of it for the purpose of initiating an investigation. 
Inquiries and suggestions may be sent to the General 
Secretary, Chemical Society, Burlington House, 
Piccadilly, London, W.l. 

New Anthropological Periodical in India 

India is so poorly supplied with anthropological 
literature that the appearance of a new periodical 
to be devoted entirely to the scientific study of 
anthropology must be regarded as something of an 
event. The work of the Indian Anthropological 
Institute, to which reference is mode elsewhere 
in this issue of Nature (see p. 721), has been, 
hampered seriously ever since its inception in 1936 
through lack of an official organ for recording the 
deliberations and discussions of its members. Financial 
conditions proved an insuperable obstacle until the 
University of Calcutta, thanks to the good offices of 
the Vice-Chancellor, Mr. Syamaprasad Mookerjee, 
generously came to its assistance with an offer to 
assume responsibility for printing the Journal of the 
Institute free of charge. The first issue, which has 
appeared recently, includes communications received 
from members up to the close of 1938, among them 
the presidential address by Ur. J. H. Hutton, the 
first president, in which he puts forward the suggestion 
that the Institute should formulate a five years’ plan 
of research, to be entrusted to sub-committees, and 
Colonel Gordon offers some pregnant, as well as 
pungently critical, comments on the methods and 
organization of archaeological studies in India. 
Reference to both these communications will he 
found on another page. A cognate question is raised 
by Colonel Germano da Silva Correia, who after a 
critical examination of the various theories of the 
racial origins of the peoples of India, put forward 
by anthropologists from the days of H. H. Risley 
onward, suggests that the methods of inquiry hitherto 
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pursued should be supplemented by a systematic 
survey of blood groups. Among other contributors 
Mr. Sas ank a Sarkar puts forward a proposal for a 
classification of the nasal elevation index, and Dr. 
Biren Bonnerjea, profiting by his sojourn in the 
United States, discusses ‘‘Fish-Hooks in North 
America and their Distribution 71 . We offer the new 
periodical a cordial welcome, and wish it a long and 
prosperous career. 

Extension of Electric Power Supplies in U.S.S.R. 

According to ‘‘Russia Today’ 5 Press Service, the 
Commissariat of Power Stations of the U.S.S.R. is 
expending a sum of 1,056 million roubles on this 
purpose in the present yew, when 882,000 kw. will 
be added to the capacity of the generating plants 
of the Union. The capacity of the power stations 
in the Ukraine has been augmented considerably, 
a notable addition being a 100,000 kw. turbine to 
the Zuyev Station, which is one of the largest in 
the U.S.S.R. Two large turbines have been added 
to the Moscow power system and three new heat and 
power stations are in course of construction in that 
city. The power system of the Urals has been aug¬ 
mented by a 50,000 kw. generator at the Central 
Urals Station near Sverdlovsk, which brings the 
capacity of this station up to 150,000 kw. A heat and 
power plant was recently put into operation at the 
Kamensk Aluminium Works in the Urals. Work on a 
large scale is also proceeding on hydro-electric power 
plants. This includes work on the world’s largest 
power project, the Kuibyshev Hydro-Electric Centre 
(on the Samara Bend of the Volga), the power plant 
of which when completed will have a generating 
capacity of 3*4 million kw., and the hydro-electric 
power stations at Uglich and Rybinsk, two further 
li nk s in the chain of the Greater Volga Project. The 
Uglich and Rybinsk stations will have a combined 
capacity of 440,000 kw. Construction is in progress 
on the first underground hydro-electric power station 
beyond the Arctic Circle, in the district of Kandalak¬ 
sha, in the Murmansk Province. This station, which 
will have a capacity of 150,000 kw., will be the third 
power plant in the Soviet Far North. To proride 
power for the growing non-ferrous metal industry 
in the Altai Mountains, building has commenced for 
a generating station of 240,000 kw. capacity on the 
River Irtysh in Kazakhstan. 

Precautions against Flooding in the London Tubes 

In order to protect railway and road transport 
services from the risks arising from air raids, London 
Transport, in conjunction with the Ministry of 
Transport, has undertaken a great programme of 
emergency work. The Electrical Times of October 19 
states that the total cost of the programme, including 
that ajjneady completed at the outbreak of the War, 
mfi be about a million pounds. The most difficult 
problem was how to protect the under- 
g y**# from hooding either from the 

froasa. etwees or water mains where 
stations. There has 
inspection of two examples 


of such protective work*, namely, floodgates installed 
at Waterloo, where the tunnels of the Northern lino 
go under the river, and work which has been done 
at King's Cross Underground, to guard against 
flooding from water mains and sewers. When the 
works are finished, all the stations and sections of 
line at present closed will be reopened and journeys 
on the Underground will be as safe as in peace time. 

Both the floodgates installed at Waterloo and 
Charing Cross stations on the Bakerloo line are 
electrically operated. They enable the sub-fluvial 
sections of the lines between these stations to bo 
isolated during an air raid and so the risk of damaging 
the under-river tunnels is avoided. Similar flood¬ 
gates are being installed at Waterloo and Strand 
stations on the Northern line, which also runs under 
the Thames. Each gate is made of built-up steel of an 
overall thickness of thirteen inches and weighs very 
nearly six tons. In normal open position it is against 
the headwall of the station platform tunnel, against 
the t unn el mouth. It is made to slide horizontally 
into position across the timnel mouth within a frame¬ 
work of cast iron and can be operated either 
electrically or by hand. For electrical operation con¬ 
trol is by push-button. The gates would resist a force 
of more than 800 tons, wliich is several times greater 
than any possible pressure of water that might have 
to be borne. The gates on the Bakerloo line were 
actually closed during each of the three air raid 
warnings which marked the ourbreak of war, the 
time taken to close them being less than three 
minutes. The gates were designed by W. T. Halcrow. 
consulting engineer, in conjunction with London 
Transport’s engineers. 

Commercial Irradiation of Food 

It is now sixty years ago since it was first dis¬ 
covered that bacteria are killed by exposure to sun¬ 
light, and that the bactericidal effect is due to 
rays of short wave-length. For medical purposes the 
use of such ultra-violet rays is now well known, but 
it is not generally known to what extent irradiation 
is used commercially in the preparation of foodstuffs, 
and the engineering devices that are employed for 
obtaining the ultra-violet rays. Until recently, 
sterilization of water by ultra-violet radiation has 
been hampered by the complexity of the equipment 
available (Elect. Rev., Sept. 23). Recently, Messrs. 
Hanovia, Ltd., have brought out the new ‘Uster 7 
type of sterilizer, which uses a simple straight 
generating quartz mercury arc tube with a 700-watt 
loading. This starts automatically by an electronic 
discharge from activated metal electrodes. One of 
these units can deal with 600 gallons of fluid per 
hour. Mr. Hardi n g, a director of E. Harding and 
Sons, Birmingham, states that in a bakery he finds 
that dough which has been subjected to ultra-violet 
rays during the seven to ten minutes it is mixing 
not only gives a loaf a better colour, owing to the 
slight bleaching action of the rays, but also causes a 
definite improvement in fermentation. Another 
application of ultra-violet radiation is to determine 
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quality or age by fluorescent effects. Many substances 
absorb ultra-violet rays and re-emit them as visible 
light of certain colours. The colours are specific and 
characteristic for each substance, but minu te differ¬ 
ences in chemical composition often cause large 
differences in the colours of the emitted light. An 
egg, for example, changes its colour from mauve-red 
when it is newly laid to pale blue as it grows older, 
and a mixture of m a rgarine and butter appears an 
unmistakably different colour from pure butter. 

A Geotherm c Generating Plant 

Italy has not confined its attention to developing 
hydro-electric power. At Bastardo in IJmbria, Italian 
lignite is used to supply a large electric power station. 
In addition, there has recently been exploitation of 
the natural steam resources of the borax mines 
geysers in Tuscany. The Larderello geothermic 
electric station is the best known. Antonio Giordano, 
in an article published in the Electrical Times of 
October 19, gives an account of its growth from 1905 
to the present time. Its capacity initially was 16,000 
kilowatts. In the past twelve months, in association 
with the electrification of the Viareggio-Rome section 
of the Turin-Naples railway, r unning along the 
western Italian coasts, a new geothermic generating 
plant of 50,000 kw. capacity has been built. Its 
operation in the first few months has been so success¬ 
ful that the Borax Company of Larderello has placed 
orders for two new 12,000 kw. machines, for the 
necessary heat transformers, etc., and for the con¬ 
struction of a completely new power station at Castel- 
nuovo, which will house five generating sets each 
of 12,000 kw. Wien the new developments are 
completed, the aggregate capacity of geothermic 
generating plants in Italy will amount to 135,000 kw., 
and the possibilities of further extensions are not 
exhausted. A problem connected with the exploita¬ 
tion of natural steam for power generation purposes 
is its purification. The difficulty was solved success¬ 
fully by Prince Ginori Conti, chairman of the Lar¬ 
derello Company, by means of specially designed 
evaporator units. These consist of primary pipes 
through which the natural steam is circulated at a 
pressure of 3 kgm. per sq. cm., the pipes being 
immersed in water in a cylindrical tank. The energy 
is generated in the turbo-alternators at 25,000 volts 
and transmitted to the substations along the 
Viareggio-Rome railway, where it is converted to 
3,000 volts direct current. The new station at 
Castelnuovo will also serve this railway. 

Report of the Cambridge Observatory, 1938-39 
The work carried out at the Cambridge Observa¬ 
tory under the directorship of Sir Arthur Eddington 
includes photo-electric observations for the purpose 
of testing the constancy of the light of stars similar 
in physical constitution to the sun (dwarf 0 stars). 
With the Northumberland equatorial, 165 measures 
of double stars were made, 51 being less than l* in 
separation. Dr. Woolley began laboratory experi¬ 
ments in preparation for a determination of the sun’s 
apparent magnitude, planned, in conjunction with 


Mr. C. R. Davidson, to be carried out in South Africa 
in 1940. The apparatus had been brought to a stage 
at which it is possible to measure with a probable 
error of 0*01 mag. the transmission in sensibly mono¬ 
chromatic light of a dark glass cutting down three 
magnitudes. The polarization of a spectrograph was 
carefully determined in several wave-lengths, and a 
preliminary determination of the coefficient of 
reflection from an unsilvered glass surface was made. 
Both theoretical and observational work have been 
carried out by research students : Dr. M. Krook (Isaac 
Newton student) investigating certain problems invol¬ 
ving non-coherent absorption ,* D. S. Evans concluding 
his work on the influence of Stark effect on the 
centre-to-limb variation of the contours of the 
Balmer lines ; J. Jeffreys (Isaac Newton student) on 
photometric work in conjunction with Dr. Woolley’s 
research on the sun’s apparent magnitude, and H. 
Corben working on relativistic quantum theory. The 
Director has investigated the problem of how far 
the properties of a star of variable polytropic index 
are intermediate between those of polytropes corre¬ 
sponding to the two extreme indexes. This research 
is given in Monthly Notices, 99, 4. By Grace of the 
Regent House on June 10, 1938, the Observatory 
was constituted a Department in the Faculty of 
Mathematics, and the Observatory Syndicate was 
discharged. The Syndicate had been in continuous 
existence for 109 years, an earlier Syndicate, ap¬ 
pointed “for considering the propriety of building an 
Observatory’*, having met from 1818 until 1824. 

Plant Hormones in Horticulture. 

The chemical recognition of plant hormones was 
quickly followed by the synthesis of substances 
capable of initiating the formation of roots in the 
stems of many plants. These substances have been 
used in plant propagation, causing almost in a 
‘catalytic’ manner an acceleration of the rooting 
process accompanied by a more profuse root system. 
H. L. Pearse lias now reviewed the work of thirty or 
more investigators who have endeavoured with con¬ 
siderable success to apply recent scientific discoveries 
to horticulture in this way (“Imperial Bureau of 
Horticulture and Plantation Crops. Technical Com¬ 
munication No. 12 : Plant Hormones and their 
Practical Importance in Horticulture”. By Dr. 
H. L. Pearse. Pp. 88 . Bibl. 248. 3 s. 6 <Z.). There 
follows a valuable index showing approximately one 
thousand examples of propagation and the treat¬ 
ments used. This is not a complete list, and some 
difficulties in presenting the results of many workers 
in one table have been neatly overcome; but com¬ 
parative reference would have been, made easier by a 
standardized method of stating the concentrations 
employed. Results obtained by the additional use 
of vitamin B x (aneurin), known to influence the 
growth of excised roots in vitro , and other substances 
are also brought under review. The widespread use 
of aneurin is not recommended as yet, although at 
East Mailing, as elsewhere, Pearse observed some 
stimulation in the subsequent growth of rooted 
cuttings which had received small quantities of 
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aneurin. The bulletin reports effects on other plant 
organs of these substances of possible application 
in horticulture. It is impossible to include all the 
latest work ; there is no mention here of tetrahydro- 
naphthyiidene acetic acid, or of a-naphthylacetamide, 
recently shown to be active substances inducing cell 
division and root formation, or of plants fa i ling to 
respond to treatment the anatomy of wliich is under 
investigation at Kew. Tins bulletin forms a well- 
balanced review of the subject to date, and its value 
is increased by its practical outlook. 

Earthquake in Bulgaria 

Dubing the night of Thursday-Friday, October 
19—20, strong earthquake shocks accompanied by a 
roaring sound were reported from Orisovo near 
Tchirpan in south Bulgaria. Fome alarm was caused 
among the inhabitants but no damage was reported, 
and thus the earthquake appears to have been of 
about intensity VI on the Rossi-Forel scale (oscilla¬ 
tion of chandeliers, visible disturbance of trees and 
shrubs, some startled persons leave their dwellings). 
This area is definitely seismic, and violent local 
shocks were reported from the same region on April 
14 and April 25, 1928. According to K. Jankov, of 
the Observatory at Sofia, the most active region is 
to the south-east of Kustendil, where 1,420 shocks 
occurred between the year? 1749 and 1936, some of 
these being so severe as intensity VTI on the Rossi- 
Forel scale (overthrow of movable objects, fall of 
plaster, etc., but no damage to buildings). The 
majority of the shocks appear to have been of 
shallow focus, only affecting a small area and prob¬ 
ably being due to slipping along an active fault. 
The present shock may have been of a similar 
nature. 

Earth Tremor near Ottawa 

An earth tremor of intensity IV on the modified 
Mercalli scale (rattling of dishes, windows, doors) 
shook Ottawa on Friday, October 20. No damage 
was done. Small earth tremors are known to occur 
in eastern Canada from Baffin Bay to the Great 
Lakes including Newfoundland, though the nearest 
active epicentres to Ottawa appear to be those of 
Timiskaming (Quebec), where there was a shock on 
November 1,1935, and in the region of the Sanguenay 
River, where shocks have been recorded from as 
early as February 5, 1663, and continuing to the 
present time. Further information concerning the 
shook of October 20 is awaited from the Dominion 
Observatory at Ottawa. 

Discovery of Comet Giaco bina-Zinner 

As I.A.U. telegram from Copenhagen announces 
that this comet was discovered by van Biesbroeck on 
October 15 at lh. 17* lm. U.T. Its position is given 
as RJL 16h. 21m. 27*4s., NT. Dec. 1° 18' 53". It is 
described as diffuse with central condensation, 
magnitude 15. In the ^Handbook of the British 
Astronomical Association, 1939”, the elements and 
ephemeris of this comet are given by Mr. F. R. 
Orippe, who applied the perturbations of Jupiter and 
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Saturn to the 1933 elements. The comet is very 
close to the predicted position, and it is only necessary 
to make the corrections for perihelion passage 0-25rl. 
later than that given in the “Handbook 5 ’. 

Rapidly Moving Spots on the Planet Jupiter 

Mb. B. M. Peek, president of the British Astrono¬ 
mical Association and director of the Jupiter Section, 
has observed an outbreak of small dark spots on 
projections at the south edge of the North Temperate 
Belt of Jupiter. They appear to he rotating at such 
a speed that a complete rotation would take place in 
about 9 hours 50| minutes. There is a remarkable 
similarity between these spots and those which 
occurred in 1880, 1891 and 1929. Astronomers in 
possession of telescopes with apertures of 8 inches or 
more should be able to see these spots. 

A Large Sunspot 

A labge sunspot appeared over the sun’s east 
limb on October 19 and is now crossing to the west 
limb, which it will reach on November 1. The time 
of central meridian passage of the spot is Octobor 
26*0, its latitude 8° south and its area, corrected for 
foreshortening, on October 20, was 1850 millionths of 
the sun’s hemisphere. 

The Night Sky in November 

The moon is new on November 11 at 7*9h. and 
full on November 26 at, 21 *9h. U.T. The bright star 
X Geminorum (magnitude 3*6) is occulted on 
November 30, the disappearance as seen from 
Greenwich taking place at 2h. 22*8m. at position 
angle 102° from the north point, and the 
reappearance at 3h. 37* 8m. at 282\ Mars, Jupiter 
and Saturn are bright planets in the evoning or night 
sky. In mid-November, Mars souths at about lHJli., 
Jupiter at 20Jh. and Saturn at 22 lh. Jupiter is in 
conjunction with the moon on November 21 at 22li. 
and Saturn on November 24 at lh. Uranus is in 
opposition on November 13, when its distance from 
the earth is nearly 1,731 million miles. Noptuno, near 
the border between the constellations of Virgo and 
Leo, makes a near approach (about 20") to the 
eighth magnitude star BD + 3° 2549. At about 2lh. 
in the middle of the month, the Milky Way passes 
from the eastern to the western horizon through the 
zenith of London. The most distant celestial object 
that can be seen with the naked eye—the Great Nebula 
in Andromeda—is on the meridian at an altitude of" 1 
79°. Vega is the brightest star in tho north-west 
quadrant of the sky and Capella the brightest in tho 
north-east. The Pleiades cluster is well above the 
eastern horizon, and Orion is then just rising. The 
Leonid meteors should be looked for about November 
14^16 ; their radiant point, preceding y Looms, rises 
about 23h. The meteors of this well-known shower are 
characterized by swiff fights and their greenish 
colour. Light variations in the variable star Algol 
((5 Persei) may be noticed about one and a half 
hours before and after the following times of primary 
minima: November 14d. 3*lh.; 10d, 23*9h.; 19d. 
20 *8h. and 22d. 17*6h. 
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Military Service and the Professional Institutions 

Steps have been taken to ensure that members of 
all classes of the leading engineering and professional 
institutions, when called up for military service, will 
be posted to units in which their services will be 
best employed in the national interest and, in the 
case of graduates and students, to units in which 
the training will be of use to them on returning to 
civilian work. Members of engineering institutions 
should mention the fact when supplying particulars 
■of their qualifications to ‘interviewing’ officers ; a 
letter stating class of membership should be obtained 
from the Institution concerned for presentation to 
the officer. 

Modern Wireless Communications 

In response to a request and with the view of meeting 
the needs of students and others who may wish to 
qualify for possible future service in the uniformed 
and non-uniformed radio branches of the Defence 
Forces, arrangements have been made by the Royal 
Institution for a series of lectures on modem wireless 
communications. The course will consist of twelve 
afternoon lectures, commencing on October SI, and 
will be given by Prof. C. L. Fortescue, Dr. R. L. 
Smith-Rose and Dr. E. V. Appleton. They will deal 
with important aspects of the installations, trans¬ 
mission of the signals and the phenomena of radio 
wave propagation. Tickets, for which there will be no 
charge, may be obtained from the General Secretary, 
Royal Institution, Albemarle Street, London, W.l. 

The British Empire Naturalists* Association 

The British Empire Naturalists’ Association has 
decided to suspend further publication of its quarterly 
journal Country-Side during the war, but in order to 
continue tho maximum amount of activities, full 
power has been given to the various branches to 
carry on under their own organization until such 
times as normal conditions return. There will be 
circulated, however, the usual quarterly issues of the 
Branch News , in order to keep branches in contact 
with headquarters. The decision was made not 
without regrets, but the view maintained was that 
by conserving funds now, the Association would be 
in a stronger position to resume its full activities 
when peace returns, rather than to weaken itself 
by struggling against the rising costs and difficulties 
of voluntary labour. Numerous provincial natural 
history societies have cancelled their programmes, 
and others have adopted a method of meeting in the 
afternoons* 

Institute of Metals 

During the War the Institute of Metals is continu¬ 
ing its activities, other than those of a social character. 
The headquarters in Grosvenor Gardens, London, 
remain open, and the Joint Library and the Informa¬ 
tion Department are available to members. The 
Monthly Journal will continue to publish original 
papers, ’and also to provide abstracts, the importance 
of which becomes more apparent as members find it 
diffi cult to obtain access to technical journals. 


Royal Geographical Society 

The Royal Geographical Society will, so long as is 
possible, carry out its programme of meetings for the 
session, but at modified times. All meetings will be at 
5 p.m. ; the evening meeting programme on alternate 
Mondays, the afternoon meeting and geographical 
films programme on the intermediate Mondays. At 
the first meeting, on Monday, October 30 at 5 p.m., 
Mr. F. ICingdon Ward will read a paper on “Six 
Months in the Assam Himalaya”. The Asia 
Lecture will be delivered by Dr. G. M. Lees on 
November 27. 

Announcements 

Mr. Percy R. Lowe has been awarded the Veraer 
von Heidstam Gold Medal of the Royal Swedish 
Academy of Sciences in recognition of his “important 
and successful endeavours to further the protection 
of the world’s fauna, endeavours of great benefit also 
to the migratory birds of Sweden”. 

At the annual statutory meeting of the Royal 
Society of Edinburgh held on October 23, the follow¬ 
ing officers were elected: President , Prof. E. T. 
Whittaker ; Vice-Presidents, Principal J. C. Smail, 
Prof. J. Walton, Dr. James Watt, Dr. Leonard 
Dobbin, Mr. J. A. Inglis and Prof. R. Stockman; 
General Secretary , Prof. James P. Kendall; Secretaries 
to the Ordinary Meetings , Dr. A. C. Aitken and Prof. 
R. J. D. Graham ; Treasurer , Dr. E. M. Wedderbum ; 
Curator of the Library and Museum> Dr. J. E. 
Mackenzie. 

The Rockefeller Foundation has recently awarded 
two grants, of 350,000 and 90,000 dollars, to the 
Johns Hopkins University School of Medicine, Balti¬ 
more. The larger sum is to he used over a ten-year 
period to equip and maintain a department of pre¬ 
ventive medicine, while the second grant will be 
utilized as a research fund to be distributed among 
departments and to projects which stand in greatest 
need of carrying out research programmes. 

Messrs. Flatters and Garnett, Ltd., 309 
Oxford Road, Manchester, 13, have issued an 
abridged list of their microscope slides, dealing 
chiefly with biological subjects. This includes two 
sets, of thirty-six slides each, suitable for the zoology 
and botany respectively of Higher School Certificate 
and 1st M.B. students. The firm has a stock 
of 30,000 slides ; no change has been made in 
prices. 

Prof. S. Chapman has noted some misprints in 
his article on the meeting of the International Union 
of Geodesy and Geophysics published in Nature of 
October 21: p. 717, col. 1, line 10 from bottom, for 
“Signole” read “Signore” ; line 9 from bottom, for 
“Liitschy” read “Liitschg” ; p. 718, col. 2, line 5 
from end of article, for “S&nchey” read “S&nohez”. 
He also intended to emphasize the complete absence 
of French and Italian delegates and of Russian 
visitors, referred to in the article. 
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The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
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intended for this or any other part of Nature. No notice is taken of anonymous communications . 

Notes on points in* some op this week’s letters appear on p. 755. 
Correspondents are invited to attach similar summaries to their communications. 


Taste-testing the Anthropoid Apes 


At the recent International Congress of Genetics 
at Edinburgh, in the course of discussions on the 
possibility that the blood-group frequencies found in 
man were determined by a balance of selective 
influences, it occurred to one of the authors that 
evidence on the parallel possibility for taste-testing 
could be obtained by testing the anthropoid apes. 

By the courtesy of Prof. F. A. E. Crew and Dr. 
Gillespie of the Edinburgh Zoo, a preliminary test 
was carried out before the Congress ended, which 
was successful in showing that, when the animals 
are calm and free from interference by others in the 
same cage, the test can be made without ambiguity, 
and that both tasters and non-tasters exist among 
the cliimpanzees. 

We have since tested nearly all the anthropoid 
apes in the Zoological Society’s collections at Regent’s 
Park and Whipsnade. The solutions used contained 
2 per cent sucrose to make them moderately attrac¬ 
tive, and, except for this, were equivalent to Nos. 3, 
6 and 9 of the standard series used at the Galt on 
Laboratory, where they were prepared. They con¬ 
tained respectively 6£, 50 and 400 parts per milli on 
pheny 1 -1hiocarbamide. Human, tasters would generally 
find the first perceptibly bitter, but not necessarily 
unpleasant if the sugar were desired; the second 
would be, to most tasters, unpleasantly bitter, and 
the third decidedly so. Non-tasters might notice 
some slight bitterness at the strongest level. The 
apes tested must have similar sensory perceptions at 
these strengths, for those classified as non-tasters 
continued to accept the strongest solution, while the 
‘tasters* showed reluctance or aversion, sometimes 
with the weak, and always with the medium solution. 
The strong solution was used whenever possible for 
confirmation. 

With the exception of one chimpanzee, which was 
too shy to be tested, the results are shown in the 
following table (E, R, and W stand for Edinburgh, 
Regent's Park and Whipsnade); 

CMmpanseee tested 


Tasters 

Non-tasters 

Tote! 


Females 

B a w 

Total 

Males 

B R W 

Total 

Both 

eexes 

4 7 2 

11 

4 2 8 


20 

111 

8 

13- 


7 

2 8 3 

14 

5 3 

13 

27 


Thus the chimpanzees show 7 non-tasters out of 
27, or 26 per cent. Experience with man also gives 
regtdia^,about 25-30 per cent. 

The young female Jaqueline, both of whose 
parents are in the Regent’s Park collection, and 
both non-tasters, was omitted from the table of 
frequencies, since her reaction as non-taster, while it 
confirms the genetics! similarity of the situation in 
the apes and in man, adds nothing to our knowledge 
of the gene frequency in the apes. 


With the orang-utan we found one male non¬ 
taster at Edinburgh, and two tasters, male and 
female, at Whipsnade. Two male gorillas at Regent’s 
Park were both tasters. Two Whipsnade specimens 
of the gibbon (Hylobatea concolor) were both tastors, 
but 3. lar lar and H. lar agilis at Regent’s Park were 
non-tasters. Numerous tests on primates and other 
mammals are in progress. 

The existence of a dimorphism in the taste test, 
parallel to that known in man, in at least two of the 
manlike apes, is a most remarkable fact. Its signifi¬ 
cance is emphasized by the circumstance that, cer¬ 
tainly in the chimpanzee, the proportion of tasters to 
non-tasters is nearly the same as in human popula¬ 
tions, which, as Boyd has shown* vary somewhat 
among themselves. Without the conditions of stable 
equilibrium it is scarcely conceivable that the gene- 
ratio should have remained the same over the million 
or more generations which have elapsed Bince the 
separation of the anthropoid and hominid stocks. 
The remarkable inference follows that over this 
period the heterozygotes for tliis apparently valueless 
character have enjoyed a selective advantage ovor 
both the homozygotes, and this, both in the lineage 
of the evolving chimpanzees and in that of evolving 
mein. Wherein the selective advantages lie, it would 
at present be useless to conjecture, but of the exis¬ 
tence of a stably balanced and onduring dimorphism 
determined by this gene there can be no room for 
doubt. 


R, A. Fisher. 

Galton Laboratory, 

(now at Rothamsted Experimental 
Station, Harpenden, Herts). 


E. B. Ford. 

University Museum, Oxford. 


Zoological Society, London. 
Oct. 14. 


Julian Huxley. 






. has recently reported 1 that adenylic acid 

w partially phosphorylated to adenosine polyphos- 
pnate by preparations of Bacterium DelbrUckii in the 
presence of acetylphosphate, and suggested that this 
compound may be an intermediate in the oxidation 
®a»rally. If so, acetylphosphate 
should give an increased oxygen uptake -with enzyme 
preparations which oxidize pyruvio acid completely. 

of ^P^sphate by the method 

f Kammerer and Camus* and confirmed Linmann’s 

S Jf bill , ty of the bovnd Phosphate 
is sinnlar to that, of phosphocreatane. Traces of Aa+ 

tfLZ. S0lutl0n strongly inhibit respiration; we 
Wore amoved Ag+ by addition of sodium 

solution ^orphon on kaolin. A neutralized 
solution containing a mixture of mono-, di and 
tnaeetylphosphate was used. * 
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Acetylphosphate is not oxidized by a dialysed 
brain dispersion 3 (pigeon) in the presence of phos¬ 
phate, fumarate, and adenylic acid. A typical 
experiment is given in Table 1. Each sample con¬ 
tained 1*5 ml. enzyme (dialysed 4 hours), phosphate 
buffer (pH 7*3), 1*2 mgm. sodium fumarate, and 
1 mgtrv adenylic acid (total volume of 2 ml.). 

Table 1. 

fil oxygen uptake In 30 minutes (air, 38°). 

Blank Acetyl-P 2 mgm. sodium A cetyl-P + sodium 

(1 *12 mgm. P) pyruvate pyruvate 

89 60 496 460 

Experiments with muscle extract, in which a rapid 
transfer of phosphate to adenylic acid from phos¬ 
phate donators such as phosphopymvic acid takes 
place, have been negative with acetylphosphate. 
The experiments of Table 2 were carried out with an 
acetone powder extract from rabbit's muscle dialysed 
6 hours. Each sample contained (in 1*5 ml.) 1 ml. 
extract plus phosphate buffer (pH 7*3), adenylic 
a id (with 0*35 mgm. P), and either phosphoglyceric 
a id (0*8 mgm. P) or acetylphosphate (1*95 mgm. P) 
as phosphate donators. Phosphate was determined 
colorimetrically by the method of Lohmann and 
Jendrassik. 

Table 2. 

P donator Incubation mgm, direct P mgm. pyro- 

at 30° phosphate P 

Phosphoglyceric acid 6 min. 0 37 0 49* 

, ^ „ 30 „ 0-38 0 56* 

Acetyl-P 30 „ 2-16 0-00 

» 00 „ 2 30 0 04 

♦Theoretical value for complete phohphorylation of added adenylic 
acid to adenosine triphosphate, 0*70 mgm. P. 

These results indicate that acetylphosphate is 
neither an intermediate in the oxidation of pyruvic 
acid by brain nor does it act significantly as a donator 
of phosphate to adenylic acid in muscle extract. 
They do not exclude the possibility that acetylphos¬ 
phate might be an intermediate in the dehydrogena¬ 
tion of pyruvic to acetic acid by preparations of 
Bacterium Delbriichii, but the fact that some acetic 
acid is produced when pyruvate is oxidized by brain 4 , 
and the indirect nature of Lipmann’s evidence, make 
it more probable that there is some other, as yet 
unknown, phosphorylated intermediate common to 
both bacteria and animal tissues. The existence of 
such an intermediate is strongly suggested by the 
observation of Banga et oZ. s that adenylic acid is 
involved in a stage of pyruvate oxidation by brain 
beyond that of oxidative decarboxylation. 

We are indebted to the Nuffield Trustees and the 
Rockefeller Foundation for grants in aid of this work. 

8. Ochoa. 

Department of Biochemistry, R, A. Peters. 
Oxford. Sept. 22. L. A. Stocken. 

^NATURE, 144, 881 (1939). 

* Attft., 181, 165 (1864). 

• Banga, Ochoa and Peters, Nature, 144, 74 (1930). 

♦Long, Biochem . J., 32, 1711 (1938). 

Oxidation of Methyl Esters of Monocarboxyiic Fatty 
Acids by Normal and Neoplastic Tissue 

The metabolism of the fats in tumours has been 
little studied. Haven 1 , feeding elaidin to rats, the 
method used by Sinclair 1 in classifying phos¬ 
pholipids into the metabolic and the non-metabolic 
type, found that the phospholipids of tumours are 
mainly of the non-metabolic type, having to do with 
cellular structure rather than with the burning of 
fatty acids for energy. According to Kisch 3 , the* 


Jensen sarcoma does not oxidize the low fatty acids. 

I have observed 4 that the oxygen uptake of slices of 
various experimental and human tumours is not 
increased when saturated and unsaturated mono- 
carboxylic fatty acids in the form of sodium salts 
are added to the medium, and that in no instance 
were acetone (ketone) bodies formed. The p-hydroxy- 
butyric acid, on the other hand, is oxidized into 
aceto-acetic acid. 

The latter data exclude the fact that the neoplastic 
cell can (3 oxidize fatty acids. My aim was to find 
out whether the tumour could oxidize fatty acids by 
means of 6>-oxidation. 

I have studied manometrically the oxidation of 
methyl esters of monocarboxyiic fatty acids from 
Ci to C 8 in comparison with the corresponding free 
acids, in the presence of tissue slices of liver, kidney, 
spleen, brain cortex, striated muscle, Rous I sarcoma, 
round cell chicken sarcoma, and Ehrlich adeno¬ 
carcinoma. It has been found that, without ex¬ 
ception, the oxygen consumption of normal tissue 
slices is increased by fatty acids esters much more 
than by the free acids. For example, some esters 
increased the oxygen uptake in the liver eight times, 
in the brain cortex eleven times, and in the spleen 
seventeen times more than the corresponding acids. 
As a rule, the oxygen uptake increases as the fatty 
chain increases up to a maximum at about C fl -C 7 , 
and decreases at about C 8 , owing to the low solubility 
in water of this ester. With methyl formiate—in 
connexion with which a true oxidation is obviously 
impossible—it is the ester which is mostly burnt in 
certain tissues (spleen, brain, striated muscle). Only 
the fatty acid component of the esters is burnt, 
whereas the alcohol component is not. 

Neoplastic tissues do not oxidize the free fatty 
acids but actively oxidize the corresponding esters. The 
neoplastic cell in which enzymes of p-oxidation are 
lacking—with the exception of the -enzyme which 
transforms the secondary alcoholic group of the 
P-hydroxybutyric acid into a ketonic group—can, by 
means of the ooxidation enzymes, use the fats as a 
source of energy. 

Institute of General Pathology, Ciaraoti. 

University of Naples, 

Italy. Sept. 14. 

1 Haven, E. L., J. Biol Cftm., 118, 111 (1937). 

* Sinclair, R. G-, J. Biol Chem Ill, 515 (1935). 

* Kisch, B., Biochem . Z.> 253, 379 (1932). 

4 Ciaranfl, B., Amer . J. Cancer , 32, 561 (1938). 

A Cell-free Enzymatic Model of 1-Amino-acid 
Dehydrogenase ('1-Deaminase*) 

Attempts to obtain cell-free enzyme preparations 
of animal origin effecting deamination of the mono¬ 
carboxyiic 2-amino acids have hitherto been practically 
unsuccessful. (Specific enzymes deaminizing d-amino- 
acids and Z-amino dicarboxylic acids have been 
obtained in solution and purified by several authors.) 
H. A, Krebs 1 attributes the deamination of 2-amino- 
acids to an enzyme, termed ‘2-deaminase’, depending 
for its activity upon the integrity of cell structure 
and rapidly deteriorating when the cells are damaged. 

It appears from the data of Krebs that ‘2-deaminase’ 
is even more sensitive to the dilution of cell-contents 
in ground tissue suspensions than to cell destruction 
as such, and further, that the dicarboxylic amino- 
acids are oxidized at a very much higher rate than 
the monocarboxyiic ones (in fact, Z-aspartic acid was 
the substrate used in most experiments). 
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These facts point to the complex nature of 'l- 
deaminase*. In a recent paper 8 , one of us (A.B.) 
suggested that deamination of monocarboxylio 
amino acids might proceed by way of their trans¬ 
amination with a-ketodiearboxylic acids, followed 
by deamination of the resulting aminod£carboxylie 
acids, owing to co-operation of two enzyme systems : 
glutamic or aspartic aminopherase, and glutamic or 
aspartic dehydrogenase (with their respective co- 
enzymes, or hydrogen and amino carriers). The chain 
of reactions involved would be a reversal of the 
mecha nism of amino acid synthesis in the animal 
body recently suggested by Euler and associates 3 . 

In support of this hypothesis, we have succeeded 
in constructing, from the above-stated constituents, a 
cell-free, almost water-clear enzymatic model system, 
deaminizing )alanine at a fairly high rate under 
aerobic conditions, with pyocyanine as autoxidizable 
hydrogen carrier. The complete system consists of: 
(a) 2 ml. purified and dialysed glutamic dehydrogenase 
(from ox liver, after Euler 3 ), (6) 3-4 ml. purified and 
dialysed glutamic aminopherase (from pig heart, 
after M. Kritzmann 4 ); (c) 2-20 mgm. (14-138 mol. x 
HH) a-ketoglutarate ; (d) 2*5 mgm. cozymase (of 
about 60 per cent purity, after Ohlmeyer); (e) 

0*3 mgm. pyocyanine; (/) 15-20 mgm. (170-225 
mol. x 10~*) l{ -f- )alanine ; (g) JLf/15 phosphate buffer, 
pH 7-6 to 10 ml. total volume. 

In the complete model system, 10-15 per cent of 
the total amino-nitrogen is liberated as ammonia in 
the course of two hours shaking in an atmosphere of 
oxygen (Table 1). 


Localization of Electrolytes in Muscle 

The volume of the free interspaces within tho 
freshly excised sa-torius of the frog has a mean 
value of 9 ml./100 gm. when measured by inulin, 
agreeing with the results from the. magnesium 
method 1 . (The inulin method when applied to rabbit 
muscle 8 after preliminary injection into the blood 
stream gives 7 ml./100 gm.) 

Comparing this figure with that for chloride in 
muscle, which is 14 per cent that in the plasma, it 
will appear that all the chloride is not free in the 
interspace water. That the difference is mostly due 
to the penetration of the fibre membrane by chloride 
is shown by the evidence now accumulated in this 
laboratory. Here some of the facts immediately 
related to the chloride and sodium localization are 
given. 

(a) When immersed in sulphate solution (1*3 per 
cent sodium sulphate) the chloride in the freshly 
excised sartorius comes out entirely within about 
twenty minutes, but when immersed in glucose 
solution (3*2- 3*8 per cent) it diffuses in two parts. 
The first, corresponding to the interspace fluid, comes 
out rapidly, nearly if not quite as rapidly as in 
sulphate. The second and comparatively small 
fraction takes upwards of three hours for complete 
emergence. During the first period the potassium 
diffliRing out is much less than either chloride or 
sodium, but during the second period it is consider¬ 
ably greater. 

(b) Even when immersed in a solution re 
sembling as closely as possible the inorganic composi- 


Expt. No. 

I 

n 

HI 

IV (3 hours) 

V (4 hours) 

a-Krtogkitarate (mola x 10“*) 

160 

135 

117 

117 58 29 14 

0 



Ammonia liberated in 2 hours, mol. x 10“* 



Complete system . 28-fl 12*9 24*3 

Withoutglutamicaminopherase | 0 1*6 — 

Without glutamic dehydrogenase * 5*6 0*7 2*0 

Without ketoglutaiate • - .. 0 0 0 

Without cozyniase .... — 0 — 

Without alanine. U 0*7 0*7 

Without pyocyanine .... 0 — — 

In the same system, the direct deamination of 
1{ + )glnt ami c acid proceeds more than twice as 
rapidly. Methylene blue may be used instead of 
pyocyanine, but the latter is more efficient. Practic¬ 
ally no ammonia is formed from alanine if any one 
of the constituents is omitted. With low concentra¬ 
tions of ketoglutarate, it is advisable to add sodium 
araenite in order to prevent breakdown of the keto- 
acid (glutamic dehydrogenase proved resistant to 
arsenite, like ^-deaminase’). 

Whether the ‘indirect’ mechanism of £-amino acid 
oxidation here discussed is actually at work in the 
metabolism of living tissues must be ascertained by 
special studies, now in progress in this laboratory. 


- (including car- 

_ IV (3 hours) _ v (4 hours) bon dioxide) 

17 58 29 14 0 with gluCOSQ 

---- — ■■■■■■. . ■ ■ ■ - to maintain 

L 2 * 0 l :, x „ 1Q ''_the osmotic 

3*6 21*0 20*0 17*0 10 balance, tho 

5 — — — — chloride in the 

l Z Z " ~ sartorius in- 

D — — — r creases to 27 

~ ~ — por cent of the 

external chlor¬ 
ide within about twenty minutes and then remains 
steady. During this time sodium increasos by only 
4 per cent of the external sodium, and this is 
accounted for by a corresponding loss of potassium. 
There is no correspondence between the movement 
of sodium and chloride, which negatives an adsorp¬ 
tion explanation of the increased chloride, but is 
easily accounted for by an interchange with other 
permeable anions within the fibre. 

The chloride, so increased by preliminary immer¬ 
sion, diffuses into glucose solution in two parts as 
before, the second being now much increased over 
the similar fraction of the normal content, whereas 
the first remains the same. 


A. E. Bbaunstein. 

S. M. Bychkov. 
Dept* of Physiological Chemistry, 

A* M. Gorky Institute of 
Experimental Medicine, 

Moscow. 

August 12. 

1 Kifli*, H. A., Bfeeta*. J. t 29, 1620 <1935). 

4 Bnwusfcetn, A- E., Kaotbb, 148, 609 (1939). 

•Botor, A Atfter, et at*, Z* pkvtioL Ghsm., 254, 61 (1938). 


(o) Sodium diffuses from the fresh sartorius into 
glucose solution in a very similar manner to chloride, 
the second sodium fraction taking likewise three to 
four hours for complete emergence. 

(d) When all or practically all the sodium or 
chloride has emerged from the sartorius into glucose 
solution, the potassium is still present in considerable 
quantity (60-60 per cent of the original content) and 
continues to diffuse out. 

We may deduce that about 9 per cent of the 
external sodium or chloride is contained in the free 
interspaces and can diffuse out rapidly, the remainder 
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of the chloride and sodium being cont ain ed "within 
the fibre. The fact that practically all the sodium 
and chloride diffuse out with less than half the 
potassium shows that a considerable proportion of 
of this exists in Borne region free from sodium and 
chloride or with a mere trace of cliloride. This region 
we .may identify with the myofibril, and regard 
sodium as being present only in the sarcoplasm. 

The presence of a second membrane with some¬ 
what different permeabilities is shown by the fact 
that in Ringer at 2-3 C. potassium has diffused out 
to one half or so of its full amount, and sodium has 
entered in corresponding quantity, but within the 
next three days there is almost no change in the 
potassium or sodium content. After four or five 

days there is a sudden emergence of the remaining 
potassium and corresponding entrance of sodium 
accompanied by considerable swelling. 

The above research has been supported by a grant 
to one of us from the Irish Medical Research Council. 

E. J. Conway. 

University College, F. Kane. 

Dublin. P. Boyle. 

Sept. 1 . H. O’Reilly. 

1 Conway, E. J., and Oruess-Callaghan, G. s Biochem . J , 81, 828 (1937) 
* Conway, E. J., and Fitzgerald, O. (unpublished observations). 


Source of the Moulting Hormone in Rhodnius 
(Hemiptera) 

Two known factors are concerned in the control 
of growth in Rhodnius : a ‘moulting hormone 7 which 
initiates cell division and subsequent ecdysis, and an 
‘inhibitory hormone’, secreted in the first four 
nymphal stages, which prevents the development of 
imaginal characters. The inhibitory hormone is 
secreted by the corpus allatum 2 . 

I originally suggested that the moulting hormone 
might come from the same gland 1 , but I have been 
unable to produce satisfactory proof of this. Recently 
I have re-investigated the question by transplanting 
isolated corpora allata, brains and parts of brains 
from 5th stage nymphs shortly after the ‘critical 
period’ into 4th stage nymphs decapitated at twenty- 
four hours after feeding. 

In no case (11 experiments) did implantation of 
the corpus allatum and the associated sympathetic 
ganglion induce moulting ; in 15 out of 17 experi¬ 
ments, moulting was induced by implantation of the 
brain. When different parts of the brain were tried, 
negative results were obtained with the subcesophageal 
ganglion, the optic lobes and the ventral half of the 
central mass of the brain; large pieces of fat body 
also gave negative results. 

^ Positive results were obtained only with the dorsal 
half of the central mass of the brain. This is the 
region in which Hanstrdm has recently demonstrated 
in Rhodnius the presence of peculiar large nerve cells 
which may have a secretory function 8 . I have con¬ 
firmed the presence of these cells but have been 
unable to satisfy myself that they show histological 
signs of increased secretory activity during moulting. 

V. B. Wiggles worth. 
London School of Hygiene and 
Tropical Medicine, 

Keppel Street, 

W.C.l. 

1 Quart. J* Micro. Sci.) 77 (1934). 

* Quart . J* Micro. Sci., 79 (1986). 

« Lmda Univ. Arukrift, N.F., 84, No. 16 (1988). 


A Peculiar Phenomenon Observed in Larval Popula¬ 
tions of the Flour Beetle Tribolium confusum Duv. 

I have observed that if small masses of coarsely 
sifted whole-wheat flour (64 gm. in a 150 c.c. beaker) 
are seeded with more than 800 eggs of the flour 
beetle Tribolium confusum Duv., and maintained at 
a suitable temperature and relative humidity (27° C., 
and 75 per cent r.li.), a peculiar distortion of the 
originally flat, level, upper surface of the flour mass 
occurs. There is a slight initial bulging upward 
commencing on the sixth day when the eggs hatch, 
no doubt due to the loosening of the flour by larval 
movement. This bulging increases up to about the 
twenty-first day, as shown in Fig. 1. There then 
takes place a more or less rapid moulding of the 
surface into the rather graceful form seen at the 
bottom of Fig. 1, and in Fig. 2, which is a photograph 
of a median vertical section of a culture on the 
twenty-eighth day. 
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Fig. 1. 


The horizontal lines are the original flour 

SURFACE. 

It will be noted from Fig. 1 that the distortion is 
not due to a mere sinkage of the central parts, but 
to a radial translocation of the flour, the circum¬ 
ferential drop being due, it is believed, to peripheral 
migration of the larvae. The degree of distortion of 
the original flat surface depends on the number of 
larvae present, being almost imperceptible with 600, 
marked with 800, and extreme with 1,600, there 
being almost 0‘75 inches between the highest and 
lowest parts at this last concentration. With more 
than 1,600, interference between the moving larva 
occurs, and the figure is less marked. 

The effect is dependent also on the diameter of the 
vessel, the optimum diameter appearing to be about 
2 in., which is that of a 150 o.o. beaker. The effect 
does not occur if the flour is very fine, probably due 
to higher internal friction in such flour. Vertical 
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X-ray photographs do not disclose any marked non- 
random distribution of the larvae, though some small 
evidence of peripheral migration is afforded by the 
presence of circumferential tunnels. 



This problem is being investigated experimentally, 
and also from the point of view of a mathematical 
analysis, and will be reported on later in a publication 
made elsewhere. I wish to acknowledge the financial 
support of the National Research Council of Canada 
and the Science Research Committee of Queen’s 
University in connexion with the work on the growth 
of populations of Tribolium, of which this is a part. 

John Stanley. 

Queen’s University, 

Kingston, Ontario. 

Sept. 1. 


Limits of Validity of Quantum Mechanics 

We proposed some years ago 1 a modification of 
the fo rm al ism of the quantum theory for the cases in 
which the following condition is satisfied: 

5 — |(pi~ Ps) — (1) 

h 

Po — w ^ 137 me, 

~ 0 

where p lt E x mid p t > J? t are 4-vectors corresponding 
to two states of a particle in a quant um transition, 
and r B is a universal length, r* ^ lO -13 cm. 
w Such a method consists in the introduction of some 
relativistic ‘eonvergency-factors’ (?(£), which 
if co and which give rise to convergent results 
instead of many divergent results of the present 
quantum theory. In the cases where £<pj, <?(£}c^l 
and the rules of the ordinary quantum theory are 
Obv iously obtained. This condition £ < p 0 * is 
therefore the condition of validity of the quantum 
mechanics and it can be examined independently of 
the method of the ‘oonvergency-faetors’. 

Let us show that by operating within the limits of 
validity of the present quantum theory, the measure¬ 
ment of a co-ordinate a? cannot be made with A x<r 0 . 
Such a measurement can only be performed by ngfng 
incident waves of a wave-length X < r* and by 


operating in such a manner that the scattered radi¬ 
ation which enters the measuring apparatus (for 
example, the Heisenberg microscope) has also a 


wave-length* X < r Q ; |p 2 | >Po- 
We have indeed: 




( 2 ) 


Thus we can suppose 

| JPl I £ I J»« I > Po > WK>> 
and, from the condition of validity of quantum 
theory £< p 0 *, we obtain the following condition for 
the angular deviation Q in the collision process : 

l « p* -f p* — 2 | Pi | | Pi | cos & — — i? 2 )* ~ 

2 | Pi | | Pm | (1]— cos Q) < p 0 *. (3) 

/ GV Po 8 p 0 *■ 

( 2 sui ) < -*■ -*; 0 <-; (|p,| - Pa)* 

V \Pt\\Pt\ p% 

Only by operating within these limits can we be 
sure of not introducing unknown phenomena and of 
being able to apply the ordinary rules of the quantum 
theory. But in the case we are dealing with, when 
the measuring apparatus is, for example, a y-ray 
microscope, we can only use scattered particles 
within a small angle a. The numerical aperture of 
the microscope sin a must satisfy the condition 

sin a < pjpv (4) 

From (2) and (4) we have 



The nuclear phenomena belong to the condition 
It is very remarkable that, in the cosmic 
radiation, phenomena belonging to the condition 
Po* have not been observed so far. This seems 
to justify the assumption that such phenomena have 
a very small probability of occurrence, a fact in 
agreement with the assumptions of the method of tlio 
‘convergency-factors’ 8 . 

G. Wataghin. 

Departamento de Physica, 

Universidade de Sao Paulo, 

Brasil. 

’*• ■*- 838 (19S6) - * »*"" 

1 Heisenberg, W., Atm, PAys., 32 , 20 (1038). Z. PAy#., UO (1938). 
* Natubs, 142, 393 (1938). CM. t 207, 368 and 421 (1938). 


Hyperfine Structure [in the Spark Spectrum of Iodine - * 

In a recent short note 1 , Th. Sclunidt states that 
he cannot agree with my measurements and con¬ 
clusions relating to the hyperfine structures of two 
lines in the iodine spark spectrum. In my analysis 
of 33 terms in this spectrum*, I found that in eight 
there were deviations from the interval rule. Amongst 
these the terms with J =» 2 did not fit the quadratic 
mteraction law of the type suggested by Schuler and 
Schmidt 8 and by Casimir 4 , but could be fitted into 
a cubic law: 

M = A + R cos IJ -f(7 cos* IJ + D cos 8 IJ. 

In particular, I have found it necessary to employ 
this formula for the structure of (*D) 6* *D a , which 
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has been derived with a high degree of exactness 
from the line 6127. This same line has been re¬ 
measured by Schmidt, who obtains very different 
results, leading to a different term analysis. An 
entirely independent analysis for the term in question 
has recently been published by Murakawa®, who has 
achieved high resolution in analysing the structures 
of the lines 5407, 5678, both of which involve the 
above term. 

In the accompanying table are given the intervals 
derived for ( a D) 6s 3 D 2 , by Schmidt, Murakawa and 
myself. In addition, I have independently analysed 
Murakawa’s experimental data and have enclosed the 
results in brackets. It should he pointed out that 
the nature of the lines 5407, 5678 is such that errors 
due to overlapping might cause small displacements, 
but only in the lower F levels. 


F 

n 

Schmidt 

Murakawa 

Tolansky 

J 

246 

236 

(235) 

234 

N 

3 

227 

236 

(237) 

238 

J 

182 

181 

(181) 

186 

i 

117 

114 

(114) 

110 


It will be observed that Schmidt’s data differ 
considerably from those of Murakawa and myself, 
particularly in the first two intervals, which are the 
very ones in which the accuracy of my measurements 


is at its best (™ 1 unit). It appears that the position 
of F = 7/2 is incorrectly given by Schmidt, since 
Murakawa and I are in agreement. 

I wish to re-emphasize strongly what I have pre¬ 
viously stated, namely, a cubic interaction formula 
need not of necessity imply the existence of a nuclear 
octopole moment. I suggest that it is possible that 
the existence of configuration interaction will convert 
the quadratic expression characteristic of electrical 
quadrupole moment into a cubic interaction law, the 
size of the cubic term depending upon the degree of 
configuration interaction. It is to be hoped that 
theoretical workers will examine this effect, since, if 
configuration interaction can distort hyper fine struc¬ 
tures, no reliance can he placed upon any calculated 
nuclear electrical quadrupole moment until the 
existence of such interaction can be excluded with 
certainty. 

S. Tolansky. 

Physics Department, 

University, 

Manchester. 

Sept. 6. 

1 Schmidt, T. f Z. Phy&. t 113, 439 (1939). 

1 Tolamky, S„ Proc. Roy. Soe., A, 170, 205 (1939). 

3 Schiller, H., and Schnudfc, H., Z . Phys., 98. 239 (1939). 

* Casimir, Physica , 7, 719 (1935). 

9 Murakawa, 3L, Z . Phy*. t 112, 234 (1939). 


Points from Foregoing Letters 


Human beings can be divided into two groups 
according as they experience a bitter taste or not 
with dilute solutions of phenylthiocarbamide, and 
the proportion of ‘non-tasters’ to ‘tasters’ is regularly 
25-30 per cent. Tests by R. A. Fisher, E. B. Ford, 
and J. Huxley on manlike apes in zoological collec¬ 
tions show that some of them cannot taste phenyl- 
thiocarbamide. The proportion of non-tasters in the 
chimpanzee agrees with that in man. It appears 
that in the ancestries both of man and of the apes 
a balance of selective forces must have maintained 
the gene ratio at a nearly constant value. 

S. Ochoa, R. A. Peters and L. A. Stocken find that 
acetylphosphate is not oxidized by brain enzyme 
preparations and does not transfer its phosphate to 
adenylio acid in muscle extracts. They conclude 
that the compound is not an intermediate in the 
oxidation of pyruvic acid by brain. 

■s E. Ciaranfl finds that the esters of fatty acids 
increase the oxygen consumption of normal tissue 
slices much more than the fatty acids themselves ; 
only the fatty acid component of the esters is 
consumed. Neoplastic tissues do not oxidize 
the free fatty acids but actively oxidize tlieir 
esters. 

A. E. Braunstein and S. M. Bychkov claim that 
they have obtained a cell-free enzymatic system 
able to deaminize Z-alamne at a fairly high rate 
under aerobic conditions and with pyoeyanine as 
autoxidizable hydrogen carrier. 

Using an inulin method, the volume of the inter¬ 
spaces in the excised sartorius of the frog is shown 
by E. J\ Conway et ah to be 0 ml./100 gm. muscle, 


whereas the chloride represents 14 per cent of the 
external concentration. This, supported by other 
facts, indicates the presence of chloride within the 
fibres. Evidence is given for the localization of 
sodium within the sarcoplasm and the existence of 
a second membrane, presumably that of ^ the 
myofibril, which can, under certain conditions, 
show permeabilities differing from those of the 
sarcolemma. 

V. B. Wiggleswortli has induced moulting in 
decapitated nymphs of Rhodnius by implantation 
of the brain removed from other nymphs during 
the ‘critical period’. Implantation of the corpus 
ailatum and sympathetic ganglion gave negative 
results. 

When a small quantity of coarsely sifted whole¬ 
wheat flour in a beaker is seeded with eggs of the 
flour beetle and conditions favourable to develop¬ 
ment are maintained, J. Stanley finds that the 
surface of the flour gradually assumes a distinctive 
form. The effect appears to be due to radial move¬ 
ment of the flour. 

By the introduction of certain relativistic con- 
vergency factors, Gr. Wataghin deduces the condition 
for the rules of the ordinary quantum theory to hold, 
and examines these conditions by an independent 
method. 

S. Tolansky criticizes the hyperfine structure 
measurements in the iodine spark spectrum published 
by Th. Schmidt. It is suggested that a quadrupole 
quadratic interaction formula might be converted 
into a cubic formula, as a result of configuration 
interaction. 
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RESEARCH ITEMS 


Finger Weaving in Canada 

The question whether the brightly coloured sash 
and garters of the Indians of Canada are of native 
origin and whether finger weaving, which they 
involve, is a pre-Columbian technique or an intro¬ 
duced feature which adapted itself to new surround¬ 
ings, is considered by Marius Barbeau in ‘"The 
Assomption Sash” (National Museum of Canada : 
Bull., 93, Anthrop. Series, 24; 1939). The Assomption 
and Achigan sashes are so called from their place of 
manufacture as a home industry of the French 
Canadians for the fur traders of Montreal to barter 
with the Indians. They were also known as arrow 
sashes from their pattern, which includes a row of 
continuous arrow heads; and although there were 
others known by appropriate names, the arrow sash 
became the standard type, when the Hudson Bay 
Company nearly forty years ago began to import a 
cheap manufactured sash from England, as it does 
still; this ruined the home industry, and attempts 
have been made recently to revive it. Research 
directed to the character of the older sashes preserved 
in museums in America and Europe, and study of 
the technique of finger weaving and its distributions 
has failed to produce evidence of its practice in 
Europe, wliich would account for its introduction 
into Canada in Colonial days. The Indians when 
they wore belts—and this seems to have been 
exceptional before 1800—were strongly under the 
influence of the French ; but there is no evidence of 
finger weaving in France, or elsewhere in Europe, 
except only in Norway and possibly Lapland, where 
finger woven garters are made. It is possible that it 
was a traditional handicraft in other European 
countries and has been forgotten. The alternative 
would seem to be that it was, as demonstrated by 
Wissler and Amadou, a type of weaving widely 
diffused in prehistoric and historic America, which 
was adopted from the Indians and further elaborated 
by early French colonists. 


Periodicity of Influenza 

Yabious attempts have been made to determine 
the periodicity of influenza epidemics. If this could 
be done, it would be possible to foretell when an 
epidemic might be expected and to take some 
measure in advance for dealing with it. Brownlee in 
1919-23 accounted perfectly for the outbreaks from 
1890 to 1895 on the basis of a 33-week cycle, but 
this ‘one phase’ theory failed for the series of waves 
after 1895. Douglas Webster now claims that by 
adopting a ‘two phase 5 theory, the epidemic waves 
of influenza may be accounted for {Edinburgh Med . J., 
48, No. 9, 691). The standard period is 33 weeks, 
with a A 3 weeks’ variation (phase 1), though missed 
periods often occur. Sixteen to seventeen weeks 
after the peak of a phase 1 major epidemic, a phase 
2 m i nor epidemic is likely to occur and to be repeated 
evesy 33 weeks or thereabouts ; that is, a major or 
mbwor epidemic tends to occur every 16 or 17 weeks 
vdfeoqca^onalinisBee, On this basis, all the epidemics 
to February of this year appear to be 
Mid a major epidemic is due in 
jgfiase 2 epidemic of some 


The Panama Canal as a Fish Highway 

Has the opening of the Panama Canal enabled 
fishes from the Atlantic Ocean to enter the Pacific, 
or vice \eraa? There is the difficulty of negotiating 
the locks, and the greater difficulty for most of 
enduring a journey of forty miles through the fresh 
water between the locks at the opposite ends of tlio 
Canal. S am uel F. Hildebrand to some extent answers 
the question in his account of the fishes which havo 
been found throughout the Canal and the inverte¬ 
brates which inhabit the various locks (Zoologica, 
24, 15 ; 1939). He finds that while the locks do not 
form serious barriers, the difference in salinity does, 
and that as a consequence the fishes which occur 
beyond the sea-locks and are most likely to complete 
the journey from ocean to ocean belong to species 
which inhabit almost indiscriminately salt, brackish 
and fresh water. These include the gobies or guavinas, 
several species of CentromorpliidiB and Gerridse, a 
few species of burros (Pomadasys) and the tarpon. 
Indeed the tarpon has been known to have traversed 
the Canal from Atlantic to Pacific on at least four 
occasions. The locks shelter a varied invertebrate 
fauna, which includes sponges, Hydrozoa, Alcyonaria, 
Mollusca, crabs and shrimps, and these may help to sus¬ 
tain the migrating fishes during part of their journey. 

Evolution of a Sun-fish 

The disk-like shape, excessive lateral flattening, 
and abbreviated body of a sun-fish are so unusual 
that special interest attaches to the elucidation of 
the stages by which such an oddity arose. Some years 
ago (1933), W. K . Gregory suggested a probable 
evolution based upon skull characters ; now Henry (\ 
Haven, convinced that other parts of the anatomy 
may be traced in evolution as well as the skull, has 
arranged what approximates to an evolutionary 
series illustrating the development of the locomotor 
apparatus {BuU. Amer. Mus. Nat. Hist., 76, 143 ; 
Sept. 1939). The series runs from a normal perco- 
morph fish, the striped bass, to the acanthurid 
Hepatus, the trigger-fish Balistes, the porcupine-fish 
Diodon, and by way of a hypothetical intermediate 
stage to the nipple-tailed sun-fish, Masturus. A large 
plate illustrates very strikingly the modifications in 
musculature and fin-arrangement which lead to the 
sun-fish, perhaps the most remarkable ohange being 
the loss of a tail fin and the formation of a new or 
pseudo-caudal fin by extension of the dorsal and anal, 
which meet around the caudal end of the vertebral 
column. It is surprising to leam that the character^" 
of the alimentary tract indicate that sun-fishes are 
bottom-feeders, that the skin, skeleton and the loss 
of the air-bladder suggest that they live in deep 
water, and that the form of the fins with them 
powerful muscles indicates an active existence. 

Trichinosis in Pigs 

An extensive survey of pigs in eastern Canada has 
been carried out in 1937 and 1938 with the view of 
dete rmining the incidence of Trichinella spiralis . All 
samples were selected at random and no seleotion 
was made, except that samples were examined only 
from hogs of which the district of origin was known 
{Canadian J. Besearch, 17, Beet. D., 151, 1939). 
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T. W. M. Cameron finds that of 2,000 hogs examined, 
only 16, or 0*76 per cent, were infected. In the 
United States during the same years the Bureau of 
Animal Industry reports in 1937 an infection of 3*4 
per cent where the hogs were fed on garbage and 
0*32 per cent where they were not fed on garbage, 
the corresponding figures for 1938 being 10*0 per 
cent and 1 *0 per cent. In Canada the feeding of hogs 
upon uncooked garbage is prohibited, and Camerons 
figures agree closely with the corresponding statistics 
from the United States. There seems little doubt, 
therefore, that the majority of pigs infected with 
trichinosis in North America owe their infection to 
feeding upon raw garbage. Where garbage has been 
cooked before being served to the pigs, the incidence 
of the parasite falls to a level similar to that associated 
'sfrith clean food. 

* 

Multiple Allelomorphism m Cotton 

R. A. Silow (J. Genetics , 38, 229-276 ; 1939) has 
investigated further the multiple allelomorph series 
governing leaf-shape in cotton, which now includes 
two further members, one from Qossypium anomalum 
and a strain of Q. arboreum. The author shows that 
the two pairing complements which influenced leaf- 
shape (lobe- width and length) are controlled inde¬ 
pendently by the genes. In regard to lacination, the 
order of genes is L l —L n and Lfl—L — l, and in regard to 
lobe-width U—L n and L—I/ 1 and l. It is suggested that 
the gene is compound with two gene centres con¬ 
trolling lacination and lobe width respectively. 
Both field and mutant allelomorphs exhibit a similar 
degree of partial dominance, a situation which is 
thought to be different from the previously accepted 
dominance relationships. Theories relating to the 
nature of gene action and dominance are discussed, 
and a theory is put forward that dominance is a 
function of the interaction of allelomorphs, dependent 
upon the possible expression of the particular 
character, and also upon other genes working to the 
same effect. 

Origin of the Duke Cherries 

It has been suggested that the Duke cherries 
(2n=32) are hybrids of the diploid sweet cherry 
(2«—16) and the sour cherry (2n = 32). Again some 
have thought that the Duke cherries are tetraploid 
forms of the sweet cherry. K. Hruby (J*.. Genetics, 
38, 126-132 ; 1939) has investigated the problem by 
analysing the meiosis of the Duke cherries and of 
their triploid hybrids with the sweet cherry. In 
place of bivalents, as in the sour cherry, a high pro- 

^ portion of quadrivalents are found in the Duke 
dherries and 100 per cent trivalents are found in 
one third of the meiotic cells of the triploid hybrid. 
This provides strong evidence that the Duke cherries 
are auto-tetraploids of the sweet cherry. 

Structures of Diacetone Dulcitols 

Pizzarello and Freudenberg in 1930 proposed 
structures for the two diacetone dulcitols (originally 
described by Fischer in 1916) in which they were 
represented as enantiomorphous, the a-eompound 
being 3, 4; 6, 6-diacetone dulcitol and the p-compound 
1, 2 : 3, 4-diacetone dulcitol. The absence of optical 
activity and the ready separation of the two com¬ 
pounds by fractional crystallization, as well as other 
properties, are strongly against the structures 


proposed by Pizzarello and Freudenberg, and It. M. 
Harm, W. D, Maclay and C. S. Hudson (J. Amer. 
Ohem . Soc ., 61. 2432 ; 1939) have now shown that 
the two compounds are structural isomers. The 
P-diacetone dulcitol is 2, 3, 4, 5-diacetone dulcitol, a 
raeso-form. The a-diacetone dulcitol is 2, 3, 6, 0- 
diacetone-D, L-galactitol, a racemic form. A cyclic 
acetal shift was shown to be the cause of the unusual 
changes noticed by Fischer and Bergmann in the 
acylation of a-diacetone dulcitol, which corresponds 
with the passage of 2, 3, 5, 6-diacetone-D, L-galactitol 
to 1 : 6 dibenzovl-2, 3, 4, 5-diacetone dulcitol. 

Palladium-Deuterium Equilibrium 

In continuation of the measurements of the 
isotherms for the absorption of hydrogen by pal¬ 
ladium made by Gillespie and Galstaun (1936), the 
corresponding system with deuterium has been 
measured by L. J. Gillespie and W. R. Downs (J. 
Amer. Gliem. Soc., 61, 2496 ; 1939). The results \*ith 
hydrogen were confirmed, and a Beries of isotherms 
for deuterium and palladium black was obtained 
from 200° to 300°, including a critical point at 276°, 
36 atm. pressure and 0*25 atom D per atom Pd. A 
reluctance in forming the second solid phase was 
overcome by pretreatment with hydrogen. For a 
given temperature and pressure the absorption of 
deuterium is less than that of hydrogen ; horizontal 
lines appear in the deuterium isotherms at pressures 
2 *3-2 *5 times the pressures of the corresponding 
hydrogen horizontals. The locus of compositions of 
coexistent solid solutions in the phase diagram is 
smooth and continuous without rising steeply at any 
simple atomic ratio; hence it is concluded that no 
palladium deut©rides exist in the region above 200°. 
As the composition of the Becond solid phase is 
practically Pd s D at 200° (like the hydrogen system), 
further work at lower temperatures might show the 
existence of this compound. 

Structure of Glaciers 

M. F. Perutz and G. Seligman (Proc. Roy. 
Soc., A, 172, 335; 1939) have investigated the tran¬ 
sition of granular compacted snow (fira) into 
glacier ice, and the mechanism of glacier flow. 
The experiments were conducted on the Great Aletach 
Glacier and formed part of the work of the 
Jungfraujoeh Research Party of 1938. Samples 
of the glacier were taken and the size, shape 
and orientation of the crystals determined by the 
methods of optical crystallography. It was found 
that during the transition of firn into glacier ice the 
crystals grow largely by the refreezing of melt water 
retained in the capillaries. The firn crystals are 
largely oriented with their hexagonal axes normal 
to the glacier surface—this is ascribed to the influence 
of the temperature gradient present during refreezing 
or sublimation. In the course of 6-8 years, the crystals 
assume random orientation, and it appears that in the 
firn region there is no laminar flow, and that the 
motion of the glacier is due to haphazard motion of 
small crystalline units. This was shown by observing 
rows of indicating pins in pits and crevasses. In the 
ice region lower down the glacier both laminar and 
non-laminar flow occur. The crystals again become 
partly oriented with axes normal to the direction of 
flow, and the size of the crystals increases. The 
phenomenon is compared to the rolling of a metal 
sheet—it involves the growth of crystals in certain 
favoured orientations and their deformation by gliding. 
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WORK OF THE ARCHAEOLOGICAL SURVEY 

OF INDIA* 


S IR LEOXABD WOOLLEY’S report on the 
archaeological survey of India is a compre¬ 
hensive document covering in some detail the 
large number of problems which presented them¬ 
selves to its author during his three months* sta\ 
in the country, and is characterized by a fra n knesb 
of statement and freedom of criticism unusual 
in an official publication. It is, however, clear that 
with issues vital for the future of archaeological 
studies and of interest not to India alone but also 
to the whole body of scholarship concerned with the 
scientific investigation of past civilizations, the situa¬ 
tion necessitated plain speaking. As Sir Leonard 
points out, moneys from a reduced allocation from 
public funds were being wasted by misdirection, 
evidence was being destroyed through ignorance, 
incompetence or lack of training, and at the same 
timfl not only was no attempt being made to remedy 
lack of knowledge of India’s cultural history or fill 
in the gaps in the archaeological record, but also the 
very existence of these defects was barely realized. 

The original terms of reference upon which Sir 
Leonard was invited to report by the India Office in 
March 1938 covered the most promising sites or areas 
for excavation ; the best methods for the speedy 
and fruitful development of exploration activities in 
general, regard being had not only to Government 
but also to non-official agencies, such as universities, 
learned societies, etc.; the best method of training or 
selecting officers for exploration work ; and finally, 
any general points bearing on the field of exploration 
and excavation not covered in the preceding. 

This formulation of the problem of archaeological 
exploration in I ndia obviously leaves something to 
be desired; and Sir Leonard was unlikely to over¬ 
look its defects as the charter of any commission he 
could undertake. He had in mind, of course, the 
report of the Museums Association on the museums 
of India. He pointed out to the India Office that 
matters coming under the head of “general points” 
might well be of crucial importance, such as the 
character of the museums available for the custody of 
antiquities, finance, the capacities of the staff, and 
the like. He was assured that the more complete 
the report, the more it would be welcomed. 

Sir Leonard began his study of the situation with 
some knowledge of the conditions which placed 
difficulties in the way of “fruitful development of 
exploration activities”. On further examination, 
however, he found that his impression, gathered from 
the printed reports, that the unfavourable com¬ 
parison of the work of the Department with that 
prior to the departure of Sir John Marshall in 1931 
ws» do© to financial stringency was entirely erroneous. 
After his inspection, he was forced to the conclusion 
‘that the lack of money is not the principal reason 
for the setback in the progress of archaeology in India 
v * ^ an increase in the grant unaccompanied by 
changes would actually do more harm than 
for the troth la the Department is altogether 


lacking in men trained for the work they have to do. 
Everywhere plenty of enthusiasm, intelligence and 
learning were encountered ; but experience and train¬ 
ing were lacking and for tins the members of the 
staff were not to blame.” 

In regard to the staff, it is further pointed out 
that owing to the lack of differentiation and special¬ 
ization, each member is expected to be a super¬ 
man : he is expected to be proficient in the work of 
conservation and excavation, may at any time be 
put in charge of a museum, and is in addition saddled 
with a mass of clerical work for which he has no 
special qualifications. Not only is differentiation in 
function essential, but also the training and tuition 
required cannot be obtained within the department 
as at present constituted. For this and other reasons 
Sir Leonard recommends the appointment of a 
temporary adviser on archeology, who could deal 
with all the points at issue. 

Sir Leonard then proceeds to expand this general 
criticism and to put forward his recommendations 
in several chapters of his report, each dealing with some 
specific aspect of the situation—sites for excavations, 
excavation by non-Govemment bodies, the selection 
and training of officers, the work of an archaeological 
department, excavation museums, general, and 
finance and personnel. 

Apart from criticism of the work of the Depart¬ 
ment, the brief survey here given of the present state 
of archaeological knowledge of India’s past is illum¬ 
inating, By 1931 the work at Taxila on the Bhir 
mound had thrown a little light on the few centuries 
preceding the Christian era, and Sirkap had done 
much for the Scytho-Parthian period. The religious 
monuments of the Buddliist age between the second 
and fifth centuries a.d. had been well exemplified in 
the north-west, and stray monuments of the Mauryan 
and Gupta period had been brought to light. 
Mohenjo-daro and Harappa had illustrated richly one 
phase of a culture about which no one could agree 
whether it was or was not Indian ; and between it 
and Asoka, the next of which anything at all was 
known, there was a gap of two thousand years of 
blank ignorance. Of the cultural history of India 
not even the skeleton existed, and even for those 
periods which may be called historical the sequence 
of cultural history was quite unknown. From coins 
and scattered inscriptions there had been construct* 
a regnal sequence to serve as a framework of history, 
but that was all, and in any excavation it was 
impossible, unless coins or dated inscriptions were 
forthcoming, to fit to that framework such discoveries 
as might be made. 

As further evidence of the little prospect of advance¬ 
ment of knowledge, reference is made to the absence 
of the surest basis for the establishment of a chrono¬ 
logical scheme of cultural history—the study ol 
pottery. Except for the pottery of the Indus culture, 
no information is available, and a pottery type cannot 
be dated within a thousand years. In South India 
the position is even worse. Of the two, or possibly 
three, phases of ‘prehistoric* culture, not even the 
sequence or time relation has been ascertained, and 
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if the positive date of objects of clay, iron and 
bronze be demanded, the answer must allow of a 
margin of error of anything up to three thousand 
years. Of the minor arts of the historic period 
nothing is known at all; between ‘prehistoric’ and 
historic there is no correlation, and so far as cultural 
history is concerned, ‘prehistory’ may be said to 
continue to the sixteenth century a.p. 

After such a scathing indictment of wasted oppor¬ 
tunity, almost any recommendation would probably 
be acceptable; but Sir Leonard, while indicating 
where and on what considerations operations in the 
field might be extended, wisely counsels that in 
present conditions increased expenditure on excava¬ 
tion would be harmful rather than a benefit, until 
the work of the Department has been placed on a 
sound basis. 

Except in so far as they are directed to ensure 
the increase of archaeological knowledge in accordance 
with scientific method, Sir Leonard Woolley’s recom¬ 
mendations in detail are the concern of the admin¬ 
istrative authorities of the Government of India, 
rather than of interest to archceologists at large. In 
view of Sir Leonard’s long experience and his wide 
and profound knowledge of the problems of archse- 
logical exploration, it may be accepted that his 
recommendations cue such as to secure that the 
archaeological staff shall be fully efficient to carry on 
excavations on sites chosen for their anticipated 
possibilities of advancing knowledge, in co-operation 


with a museum service also working to that end, 
the service being equipped and organized in such a 
manner as to afford facilities for the training of 
future officers ,* while the curtailment of unnecessary 
and wasteful activities, especially in misdirected con¬ 
servation, will avoid excessive increase in the Depart¬ 
ment’s budget. One recommendation to which heart¬ 
felt welcome will be given outside India is that for 
the appointment of two specially qualified officers to 
deal with the earlier prehistoric period, namely, the 
stone ages. 

Of wider general interest are the sections of the 
report which deal with excavation by bodies other 
than the Survey and by organizations from outside. 
Much disappointment has been expressed in one 
quarter and another that enlargement of the provisions 
of the Antiquities Law has failed to attract non¬ 
official excavation. Sir Leonard rightly points out 
that the responsibility is to be laid on a law which, 
liberal as it is in form, allows no prescriptive right 
to the excavator of a share in the finds, but leaves 
this open as a matter of interpretation. This and 
other matters, including training in excavation for 
officials by reservation of the right of the Department 
to attach one of its officers to an expedition’s 
personnel, are covered by amendments to the law 
here suggested. Provision for early publication is 
also made ; while the importance of early publication 
in accessible and suitable form at a reasonable price 
by the Survey itself is strongly urged. 


THE INFORMATIVE CONTENT OF EDUCATION 


T HE second report of the Committee of the 
British Association appointed to consider the 
gaps in the content of education to which Mr. H. G. 
Wells directed attention in his presidential address to 
Section L (Education) at Nottingham was presented at 
the Dundee meeting. The first report revealed a 
general agreement that Mr. Wells’s suggestions were 
too wide in scope and too advanced for the capacity 
of the pupils concerned. There were, however, 
differences of opinion, and the present report shows 
in answer to inquiries by the committee the 
results attained by school-teachers in the studies 
commended by Mr. Wells. He, of course, when 
addressing the Association, used grown-up language 
suitable for his audience but not for children of the 
age of 7-11 years. It is clear now that much of the 
information he wished to see taught can be learnt 
and might be acquired with advantage by young 
"children. 

The results here noted and tabulated by school¬ 
teachers are very promising, in view of the small 
portion of time available for such teaching, and it is 
really important. We are not getting at present 
anything like the return we are entitled to expect 
from the vast sums spent yearly on education, and 
this criticism applies particularly to science and such 
allied subjects as geography, which reaches out on 
one side to history and on the other to scientific 
research. Though experts may differ as to the way 
in which geography should be taught, every one will 
agree that small children should learn to understand 
and use maps, so that they can find their own way 
about with confidence and help others, when ques¬ 
tioned. by intelligent replies. 


Nature study, so far, has had but poor results, 
though a host of useful books are available. One 
thing is evident: young children must, whenever it 
is possible, have the actual objects used before them. 
The plot of ground designed by one school for study 
is an excellent idea. Here ‘‘the course is recreative 
rather than formal, but at the same time special 
studies are made where accuracy is insisted on”. 
The comment shows the survival of the view that edu¬ 
cation must be carefully dissociated from amusement. 
Biology for the young is not easy, and is perhaps best 
taken in connexion with personal hygiene. Many 
friends of education have long been convinced that 
too much is attempted in the curriculum of to-day. 
Thus the “Civics Course” of one school reminds us 
that in Russia this subject with a pronounced tinge 
of ‘red’ was forced on schoolmasters, who repudiated it 
and went hack to teaching on the old lines. Here at 
least, in Mr. Wells’s requirements, we are concerned 
with practical knowledge promoting good health and 
the pleasure and utility of good observation for all 
children. The juvenile standard of intelligence in this 
way in children in Great Britain is not equal to that 
shown by foreign children. Knowledge of other lands 
and ways of life is rightly emphasized. The sort of 
patriotism which declares that your own country is 
the only one which is right is out of date. 

The juvenile sections of free libraries should he a 
great help and more useful, as implying effort, than 
B.B.C. talks. In general, the schemes of work printed 
are excellent, but a pertinent question asked is : How 
can the teacher find time or opportunity to keep 
up with all this, especially when he is confronted 
with the very wide method of stimulus known^as 



760 


NATURE 


Oct. 28, 1939, vol. 144 


‘encyclopaedia work’ practised in a London junior 
school ? The observations on the junior schools note 
many omissions in science. Even if we agree that some 
of Mr. Wells’s ideas are beyond young folks, some of 
the simpler work is disappointing; in elementary 
physiology, for example, questions about seeds and 
animals. The senior schools do not supply many 


records, but those given are elaborate enough to 
suggest the need for real refresher courses for teachers. 
Interest in science of some sort may be regarded as 
universal. Unfortunately it is not, and where 
teachers lack interest they are not likely to provide 
the stimulus which leads to permanent keenness in 
their pupils. 


EDUCATION AND INDUSTRY 


T HE discussion on education as a preparation for 
industry which followed Dr. A. P- M. Fl eming ’s 
presidential address on education for industry to 
Section L (Educational Science) of the British 
Association, delivered on August 31, was opened by 
a paper, read in his absence, by Mr. W. O. Lester 
Smith, director of education of Manchester, who 
stressed the importance of a sound general education 
and the significance of Hadow reorganization. Our 
educational neglect of the adolescent has led to 
wastage of human material. The wanton blow struck 
at the day continuation school clauses of the Fisher 
Act by the ‘Geddes Axe’ was probably the nnlrindest 
cut our educational system has ever suffered ; it has 
prevented local authorities from making a satisfactory 
job of the youth problem. 

Discussing the organization of technical education, 
Mr. Lester Smith referred to the value of regional 
co-operation and the necessity for a constant revision 
of the subject-matter of technical education to meet 
the needs of a competitive and scientific age. Although 
the Trades Union Congress adopted a cautious 
attitude to some modest suggestions in the Spens 
report for the infusion of technical teaching into the 
later stages of the secondary school curriculum, there 
are signs of a change in outlook. Employers are 
more disposed to see value in general education, and 
teachers are appreciating more fully the additional 
interest which an occupational bias can give to the 
last stage of school life. There is no strong evidence, 
however, in the post-graduate work in universities 
of a desire to assist industry to grapple with new 
problems. Industry as a career is regarded as a 
side-line, and industry and commerce will continue to 
rely mainly for its personnel, both leaders and rank 
and file, upon the less academic institutions and schools 
administered by local authorities. Finally, Mr. Lester 
Smith referred to the importance of facilities for 
fr aming technical teachers and providing for the 
adequate dissemination of knowledge of new pro¬ 
cesses or of the achievements of research. 

Sir Bichard Gregory described opportunities open 
to apprentices a* Portsmouth dockyard, while Dr. K. 
Fisher, headmaster of Oundle School, referring to the 
criticism of public schools that they give their pupils 
no chance of contact with the rest of the youth of the 
country, suggested that eompu'sory national service 
may remove that disability. Public schoolboys and 
other youths may thus become conscious of a common 
bond. Moreover, employers are increasingly anxi ous 
tip find public schoolboys to enter their service. 

The allied d i sc ussi on on education in industry, 
wi&afa, followed on B^pterdber I, was opened by 
emphasized the responsibility 
of all who employ young workers to 


see that they have adequate practical and technical 
training to suit their abilities. The narrow specific 
workshop or office training should be provided by the 
employer, but the responsibility for technical training 
should be shared with those responsible for education. 
There is little or no organized and systematic work¬ 
shop training in Scotland, and the position of technical 
education is equally unsatisfactory. There has been 
no co-operation between education and industry, and 
real progress in technical education is impossible in 
its absence and until employers take more interest in 
both day-school and technical education. 

After criticizing both Scottish day-school and 
technical education, Mr. Langmuir advocated a 
bolder policy of grading, which would give the pupil 
free choice of a course suitable for his occupational 
desires. A boy with an occupational objective is more 
likely to remain to obtain the certificate which would 
facilitate entrance to his chosen career. Education 
should be less bookish ; attempts to convert secon¬ 
dary schools info miniaturo universities resisted. 
Supporting the idea of the junior technical school, he 
pleaded for closer co-operation with industry on the 
lines of the Edinburgh continuation class scheme. 
He stressed the obligations of employers for technical 
education of young workers and the limitations of 
works schools, and he also discussed the possibilities 
of introducing day continuation classes. Before this 
is possible, he said, leaders of industry and commerce 
must recognize the importance of such education. In 
technical education we are far behind Belgium, 
Denmark and Germany, and the provision of a well- 
thought-out scheme of technical education for the 
rank and file of our workshops and commercial houses 
is long overdue. 

A written communication by Mr. G. L. Darbyshire, 
of the London Midland and Scottish Bailway, which 
was read by Dr. Fleming, described the methods of 
recruitment and qualifications required for engage¬ 
ment by that company, as well as the training, 
arrangements, both internal and external. In addi¬ 
tion to classes for instruction in such special branches 
as block signalling, locomotive working, permanent 
way maintenance, etc., and lectures on special 
problems arranged internally, the staff are encouraged 
to proceed in further education. Films as well as 
departmental publications are used freely for instruc¬ 
tional purposes. 

Discussing part-time education outside the works. 
Principal J. Cameron Small, of the Heriot Watt 
College, Edinburgh, referred to the strain on indivi¬ 
duals involved by part-time education in evening 
classes, although the results have justified the method. 
The outstanding results achieved with day classes in 
the dockyard scheme, however, have shown the 
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possibilities of a daytime system for educated 
students ; the psychological value of the sandwich 
system is also insufficiently appreciated and merits 
further investigation. Principal Smail referred to 
the danger of taking too narrow a view of technical 
training, to difficulties of staffing and equipment and 
to the importance of full contact between teachers in 
technical schools and current workshop and factory 
practice. 

Dr. F. J. Chapman, of the Board of Education, 
stated that the most urgent educational problem 
before industry in Great Britain at present is the 
training of craftsmen. For craftsmen, as well as for 
technologists and managers, training involves the 
learning of techniques, the acquisition of skill and the 
study of technology. The main problem in the first 
is the apportionment of the training required between 
systematic instruction in schools on one hand and 
practical experience on the other ; and in regard to 
the second, the best methods of co-operation between 
industry and educational institutions. 

Mr. S. E. Goodall described the form of appren¬ 
ticeship developed by the Metropolitan-Viekers 
Electrical Co. Ltd., while the concluding paper, by 
Prof. Willis Jackson, dealt with post-advanced 
education. During the past few years, provision for 
post-graduate practical training has been considerably 
extended, and on the electrical side of engineering 


practically every firm of note has now introduced a 
scheme of post-graduate apprenticeship. In excep¬ 
tional circumstances only are graduates recruited 
direct to technical or other positions. It is now 
widely recognized by industrial concerns that the 
primary function of university courses in applied 
science is not to pro\ide them with ready-made 
specialists, but rather to develop the ability to think 
deeply and critically in terms of those fundamental 
principles which underlie all the specialized branches 
of a particular applied science. 

One of the advantages of the post-graduate 
apprenticeship system lies in the opportunity it affords 
for the acquisition of general engineering knowledge 
as well as specialized information. The ability to 
acquire information by such independent effort is one 
of the greatest assets which a man can possess, and 
one which our educational institutions should seek to 
develop. In this connexion, the recent development 
in local areas of post-graduate courses of instruction— 
termed post-advanced courses, since they also serve 
the needs of men who have proceeded through part- 
time evening courses to Higher National Certificates 
—of a specialized technological character appropriate 
to the industrial needs of those areas, is of special 
value. Prof. Jackson outlined certain of these courses 
and stressed the educational significance of the success 
and extension of such schemes. 


WORK OF THE FORESTRY COMMISSION 


I N the nineteenth annual report of the Forestry 
Commission for the year ending September 30, 
1938 (London: H.M. Stationery Office, 1939), there 
are some interesting particulars on private forestry. 
Seven eighths of the woodlands in Great Britain, it 
is stated, are privately owned. 

Early in 1938 the Commissioners commenced a 
census of all private woods, a field staff of sixteen 
being employed on the work. This undertaking was 
being carried out by trained men, data regarding 
area, type, age, condition, species, volume by species 
and girth classes of each unit of woodland being 
recorded. So far, 613,000 acres had been dealt with. 
Although the visits of Government officials on 
private estates are never greeted with unmixed 
approved, yet it may be said for this piece of bureau¬ 
cratic work that the results aimed at justify the 
means adopted. Both in the national interests and 
in those of the private owner the information obtained 
will be invaluable. Many private owners of woodlands 
were aware that their property of this type was by 
no means yielding an adequate return; whilst a 
considerable percentage, through neglect and ignorant 
management, brought in no return whatsoever. The 
remission of taxation of young, properly grown wood¬ 
lands which cannot in the nature of things bring in 
any return to the planter until they have reached a 
marketable value—usually a certain dimension—is 
understandable and mere justice. But there appears 
little justification to grant remission of this type on 
areas of poor and neglected woodland the marketable 
value of which is nil. From statements in this 
report and articles in the Press, it is evident that 
landowners have become alive to this problem and 


are endeavouring to come to an understanding upon 
a broad forest policy to be followed. That this is a 
necessary preliminary step is demonstrable.* For when 
all is said and done, as the Continent of Europe well 
shows, the policy of a State forest department is not 
in all particulars adapted to the private owner ; and 
is often quite impracticable for such. 

The report has some interesting remarks to 
make upon amenity, the New Forest, and national 
parks, all of which have already been noted in 
Nature. 

The total addition to the woods of Great Britain 
through the operations of the Commission during 
the year under review was 20,300 acres, approxi¬ 
mately 64 million trees being planted; of these, 
47 per cent were Norway and Sitka spruce, 24 per 
cent Scots and Corsican pine, 9 per cent European 
and Japanese larch, 1 per cent Douglas fir and 16 per 
cent broad-leaved species. 

The public, through the Commissioners, owned 
125 forests in England and Wales and 107 forests in 
Scotland. The total area afforested during the nine¬ 
teen years of the Commission amounts to 365,000 
acres. Some of the earlier planted areas are now 
having the first thinnings made in them. The total 
area now controlled by the Forestry Commission in 
Great Britain amounts to 1 S 10Q»000 acres. 

The year under record had some dangerously dry 
periods in it, commencing as early as late February 
in parts of Great Britain. Consequently the fire danger 
and damage were serious, being the worst year on 
record for the Commission except for 1929. The 
Commission attributes the damage done to railways 
and the general public. 
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SCIENCE NEWS A CENTURY AGO 

G. T. Vigne's Travels in Central Asia 

At a meeting of the Asiatic Society on November 
2, 1839, the director. Prof. Horace Hayman Wilson 
(1786-1860), introduced the traveller Godfrey Thomas 
Vigne (1801—63), who had recently returned home 
from India after a journey of seven years during 
which he had passed through Kashmir, Great and 
Kittle Tibet, the Punjab, Kabul and other regions, 
some of which had never been visited by any 
European, or at least had never been fully described. 

After referring to the travels of the J©suits, of Foster, 
Moorcroft, and Jacquemont, Prof. Wilson said, 
“the country north-east of Cashmere is quite new 
ground, and the visit of Mr. Vigne to Iskardo cannot 
fail to be of very great interest. His observations in 
that quarter will add very materially to our know¬ 
ledge of the geography of that lofty region, and to 
that of the course of the Indus, from the frontiers of 
Ladakh to its issue upon the plains of India. It 
was to be regretted that Mr. Vigne had not been 
able to visit the district of Nobra and to trace the 
course of the Sliayuk, from its confluence with the 
Indus to its source, but he had visited a good deal 
of the lower part of this northern branch, and had 
accurately traced the main body of the river on the 
west of Iskardo, to where it turns to the south, and 
breaks through the mountain barrier which opposes 
on that side. The hill States of Chambra, and others 
on this quarter, had also been visited for the first 
time ; and the knowledge thus obtained had enabled 
us to complete the geography of the upper part of 
the Punjab”. 

Three weeks later, on November 26, Vigne gave 
an account of his joumeymgs to the Geographical 
Society. 

Duty of Steam Engines in Cornwall 

In its issue of November 2, 1839, the A thence um 
reviewed the “Historical Statement of Duty per¬ 
formed by the Steam Engines of Cornwall” compiled 
at the request of the British Association by Thomas 
Lean and Brother. 

In its remarks on the statement, the Athenaeum, 
after referring to the work in Cornwall of Savary, 
Newcomen, Smeaton and Watt, and of the improve¬ 
ments made, said: “Yet it is wonderful how slight 
is the effect which the experiments of this remote 
county have produced on the practice of the other 
parte of the mechanical world, and especially of 
Great Britain. While the world teems with idle 
projects of ridiculous 'improvements’ » . . and 
while every one of these finds its devotee and dupe, 
it is truly wonderful, and moat melancholy, that Hie 
simple, but very important practical truths, provi¬ 
sions and maxims, so- well known, and so ably 
practised, by the Cornish steam-engineers, have 
made their way so slow among their fellow country¬ 
men:—truths, whereby power is obtained and 
economized, and fuel saved, to a greater extent, in 
every day’s practical experience, than had been 
imagined possible, even by the most wild and 
igaorant sahemer. Yet these great results have been 
obtained by the Cornish engineers, not from way 
complex or intricate mechanism—not from any 
patent or secret process—not from any great dis¬ 
covery or invention—but from the quiet wad unpre¬ 
tending application of the best known and most 
common-place truths to the oommoa steam-engine.” 
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UNIVERSITY EVENTS 

Cambridge.— E. S. Shire, of King’s College, has 
been appointed University lecturer in physics. 

B. G. Wilkinson, of Downing College, has been 
appointed to the Frank Smart Studentship of botany. 

Leeds. —The West Yorkshire Coal Owners' Asso¬ 
ciation is renewing its donation of £1,000 a year to 
the Mining Department of the University for a 
further period of seven years. 

London. —The title of reader in chemistry in the 
University has been conferred on Dr. Fred Barrow, 
in respect of the post held by him at Birkbeck College. 

Sheffield. —-Dr. A. H. Lamberton has been 
appointed assistant lecturer in chemistry. 


APPOINTMENTS VACANT 

Applications are invited for the following appointment*, on or 
before tbe dates mentioned : 

Absistant Master (Graduate in Engineering) in the Conwjtt 
Seeondarv School and Technical Institute—The Director of Education., 
Shire Hall, Durham (November 3). 

Psychologist (Educational and Medical) in the Child Guidance 
Centre and for the Mental Hospital of 8underland County Borough— 
The Medical Superintendent, Cherry Knowle Hospital, Ryhope, near 
Sunderland (November 9). 

Engineer Sup-Lieutenants (two) in the Royal Indian Navy— 
The Secretary, Military Department, India Office, Whitehall, S.W.1 
(quoting R.I.N. Recruitment) (November 14). 

Temporary Forecasters, Grade II (Male) In the Meteorological 
Office—The Under-Secretary of State, S.S.BXMct.), Department 
Q.A., Air Minibtry, Adastral House, Kingsway, W.0.2. 

Temporary Meteorological Assistants (Male) in the Meteoro¬ 
logical Office—The Under- Secretary of State, S.2.B.(Met.), Department 
Q. J., Air Ministry, Adastral House, Kingsway, \V .C.2. 


REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly Books Supplement) 

Great Britain and Ireland 

Proceedings of the Royal Society of Edinburgh, Session 1938-1939, 
Vol. 69, Part 2, No. 22 : Integration of a Certain System of Linear 
Partial Differential Equations of Hyper-geomctrlo Type. By A. 
Erdffiyi. Pp. 224r*241. (Edinburgh: Robert Grant and Son, Ltd.: 
London: “Williams and Norgate, Ltd.) 1#, 6 d. [610 

Department of Scientific and Industrial Research. Methods for the 
Detection of Toxic Gases in Industry. Leaflet No. 10 : Chlorine. Pp. 
v+7. (London: H.M. Stationery Office.) 3d. net. [910 

Historic St. Andrews and its University. By Prof. John Read. Pp. 
30+7 plates. (St. Andrews: W. 0. Henderson and Son, Ltd.) [910 
Hannah Dairy Research Institute. Annual Report for the Year 
ending 81st March 1939. Pp. 20. (Kirkhill; Hannah Dairy Research 
Institute.) [1110 

Other Countries 

The Rockefeller Foundation: International Health Division. 
Annual Report, 1938. Pp. tr+2SS. (New York: The Rockefeller 
Foundation.) [410 

South Australia: Department of Mines. Mining Review for the 
Half-Year ended 31 Bt December 1938. (No. 69.) ft. 107+4 plated 
(Adelaide: Government Printer.) [910 

Canada: Department of Mines and Resources: Mines and Geology 
Branch, Bureau of Mines. Investigations in Ore Dressing and Metal¬ 
lurgy (Testing and Research Laboratories), January to June 1938. 
(No. 792.) Pp, 11+148. (Ottawa: King’s Printer.) 60 cents. [1010 
Department of Agriculture, FIJI. Annual Bulletin of Divisional 
Reports, 1938. Pp. iv+106. (Suva: Government Printer.) 

2*- [1010 

The Future of Medicine. By Baidya Nath Charan Roy. Pp. iv+18. 
(Calcutta: The Author, 7 Loudon Road.) [1110 

Annual Report on Forest Administration in Malaya, including 
Brunei, for the Year 1988. By J. P. Mead. Pp. iIt+87. (Kuala 
Lumpur: Government Press.) 1 dollar; 2s. 4d. [1110 

Indian Forest Records (New Series.) Utilization, YoL 2, No. 1: 
The Formation of Growth Bings in Indian Trees. Part 1; (a) Chlr 
(Pinus lonffifolid ), (b) Cutch (Acacia catechu), (o) Jaman {Eugenia 
jambolana), (d) Laurel ( Terminalia tommtosa), (e) Sal (Shorea robusta ), 
(f) Semul <.Bombast malabarieum), <g) Teak (Tectona granais). By 
K. Ahmad Chowdhury. Pp. iv+40+8 plates. (Delhi: Manager of 
Publications.) 2.2 rupees: Zs. Bd. [1110 
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SCIENCE MEETINGS IN WAR-TIME 


W AS. conditions, though they may make un¬ 
precedented demands on our scientific know¬ 
ledge and technical skill, throw us, in some of their 
aspects, back to simpler ways of living and to the 
use of more primitive appliances. The horse has 
come into his own again; venerable carriages, 
bearers of long-forgotten names—who, in this 
twentieth century generation, can readily dis¬ 
tinguish between barouche, victoria, cabriolet and 
whisky ? —appear in provincial streets and country 
roads, astonishing all but the oldest inhabitants ; 
and we find new merits in the performances of 
(duly-shaded) hurricane lamps and wax candles. 
A railway journey, prolonged after sunset, adds a 
new terror to life for those of us who are not 
content to sit and think. We look back with some¬ 
thing of envy to those spacious days when our 
grandparents travelled luxuriously and read in 
comfort by the light of some candle-bearing con¬ 
traption which could be hooked to the back of a 
railway-carriage seat. Meetings, even in neutral 
and reception areas, are not to be attended without 
due consideration of the perils associated with a 
journey through ‘hlacked-out* streets. 

Nevertheless, it is a matter of no small impor¬ 
tance that our scientific societies, restricted and 
re-orientated as some of their activities necessarily 
must be, should carry on their work to the fullest 
extent possible under these new conditions of life. 
A hasty and ill-considered cutting-down of work 
brings many evils in its train. Fellows tend to 
forget the existence of the society, and its member¬ 
ship roll falls off in consequence ; the economic 
life of certain sections of the community suffers 
unnecessary and undeserved hardships ; the world 
at large fails to realize that a scientific society can 
play as weighty a part in war as in peace. It was 
never more important than it is now to oonserve 


and to extend our mental resources ; to meet and 
to exchange ideas, to cultivate a sane and 
objective outlook on the problems of a world 
poised insecurely on the brink of chaos. 

Travel is difficult; so it was two centuries ago, 
and provincial towns formed, each for itself, 
societies for the advancement of learning. Members 
are scattered ; and does not this very fact ensure 
the presence, in most of our large towns to-day, of 
men and women sufficiently interested in their 
different branches of knowledge to welcome an 
opportunity to exchange views and to seize an 
hour for the friendly discussion of intellectual 
problems ? Cinemas may be filled to-day—and 
it is all to the good that they should be—even in 
evacuation areas ; there is little room to doubt 
that, if the opportunity be given them, scores of 
scientific workers would welcome the chance to 
discuss the ever-changing problems of their 
sciences, and to find, now and again, a period of 
their day which would be free from the problems 
of war. 

The past has its lessons for the present; material 
conditions for travel and for social intercourse were 
more difficult in 1770 than they, are now, and we 
find in consequence that the greater cities of Britain 
tended each to cultivate a social life of its own, a 
social life that was dominated, in many instances, 
by the bearers of names now honoured in our 
country's history. The intellectual standard of 
out university towns in that age has not passed 
uncriticized. Gibbon has told us of Oxford; 
Byron, at a slightly later period, had some unkind 
things to say of the Cambridge fellows: 

“Where on Cam’s sedgy banks supine they lie, 
Unknown, unhonoured live, unwept-for die : 
Vain as their honours, heavy as their ale. 

Sad as their wit, and tedious as their tale 1T ; 
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Johnson made shrewd thrusts at Scottish learning. 
But these are partisan views, and an impartial 
observer will find that the contributions of the 
university towns of that age to the advancement 
of learning and to the critical discussion of those 
advances were by no means unsubstantial. Other 
towns, as we have noted, made their contribution 
mainly through one or two families of dominating 
interests. The Taylors and Martineaus made such 
a group at Norwich ; the Roscoes at Liverpool; 
and at Birmingham above all, Boulton, Watt, 
Small, Erasmus Darwin, Priestley and Wedgwood 
formed a group whose contributions to knowledge 
were a considerable factor in the development of 
eighteenth century science. 

This group had, as early asHhe 1760’s, formed 
the excellent habit of dining at each other’s houses 
monthly “to exchange views relating to literature, 
art and science; each contributing his quota of 
entertainment and instruction”. For the con¬ 
venience of the members the meeting nights were 
fixed for evenings as near to that of the full moon 
as possible. Art had not then provided an effective 
means for lightening the darkness of the streets 
and lanes; why not make use of the illumination 
provided by Nature \ 

It is no part of our purpose to tell in detail the 
fortunes of the Lunar Society as it was happily 
named—it is sufficient to say that many dis¬ 
coveries of the first importance were discussed at 
its meetings before they were communicated in 
regular fashion to the Royal and to other societies ; 


that the “learned Lunatics”, as Erasmus Darwin 
styled his fellow-members, helped to finance much 
of Priestley’s work; and that even when the 
Society, by death and dispersal, had lost most of 
its members and was moribund, Leonard Horner 
could say of it, in 1809, that “the remnant of the 
Lunar Society and the fresh remembrance in 
others of the remarkable men who composed it, 
are very interesting. The impression which they 
made is not yet worn out, but shows itself, to the 
second and third generation, in a spirit of scientific 
curiosity and free inquiry which even yet makes 
some stand against the combined forces of 
Methodism, Toryism and love of gain.” 

The spirit of free inquiry has to-day to encounter 
forces other than those which excited the concern 
of Homer, and the learned societies of the 
democratic countries—indeed, of all countries— 
may even to-day learn something from the zeal 
and unselfishness which informed the work of the 
Lunar Society. In one small matter they might 
very well profit by the return to some of the 
conditions of life as it was lived in the days of 
Erasmus Darwin, and hold meetings on nights near 
the date of the full moon. If secretaries of the 
learned societies of London were to consult their 
almanacs and maps of Britain, they would surely 
find times and places favourable for the holding 
of informal meetings suited to present-day needs, 
as the Linnean Society is already doing (see page 
778); and the Lunar Society would enter on a new 
lease of life. 


NATURAL AND POLITICAL PHILOSOPHIES 


Science and Politics in the Ancient World 
By Prof. Benjamin Farrington. Pp. 244. (London; 
Geoige Allen and Unwin, Ltd., 1939.) IOs. (W. 
net. 

TN Plato’s City-State, the ruler or lawgivers were 
held to be justified in inventing or approving 
useful or pious lies If the best minds were con¬ 
vinced that the community was incapable of under¬ 
standing the truth. The State had to decide what 
was good for the people to know and accept, 
whether relating to governmental legislation or 
rdKgiotts beKflft. The right appreciation of truth 
was regarded as the prerogative of a select few’ 
and, aa popular inteffigence was not prepared for 
enlightenment, it was inexpedient to teach the 
masses anything wqoH disturb either their 


social complacency or superstitions. Socrates him¬ 
self, to whom many of the political principles 
represented in Plato’s “Republic” can be ascribed, 
was condemned to die because he would not cease 
to “corrupt the young” by his teaching; and 
Galileo might have saved himself from imprison¬ 
ment by ceasing to disturb the traditional teaching 
of the Church as to the stability of the earth in 
the centre of the universe 

It is with repercussions of this kind in the 
ancient worlds of Greece and Rome that Prof. 
Farrington is concerned in his critical survey of 
philosophies of science in relation to political 
action from the period of Thales and Anaximander 
in the sixth century B.a, through Empedocles, 
Leucippus and Democritus, creators of theories of 
atomism, which, with Hippocratic medicine, are 
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the two great achievements of pre-!Socratic science, 
to Plato, Epicurus, Lucretius and some theological 
philosophers of the Christian era. Beginning with 
appreciative references to the brilliant work of the 
early philosophers of the Ionian school, who may 
be said to have founded physical science. Prof. 
Farrington traces the decline of the spirit of inquiry 
into the nature of things and attributes it largely 
to the influence of Platonism. They made few 
actual experiments, but they understood the 
difference between theory based upon observations 
of natural phenomena and metaphysical specula¬ 
tions. Had their spirit not been suppressed because 
it was not believed to be expedient to politics or 
religion that the people should partake of the new 
knowledge, there is no doubt that, within the 
limits of observation available, experimental 
philosophy would have made great advances in 
the ancient world. 

The view of the Governments and leaders of 
thought in the cl ass-divided societies of classical 
antiquity was that the mass of the people should 
be guided only with knowledge which was con¬ 
sidered to be “wholesome” for the good of the 
State, and that it was therefore permissible to 
maintain control through the use of the “Golden 
lie”. There are many to-day who see in modern 
science nothing but a disturbing influence which 
threatens the destruction of all that is worth 
preserving in civilized life, and regret that its 
progress has not been strictly impeded. The pur¬ 
pose of suppression of ideas in the ancient world 
was to secure the stability of a slave State ; and 
the social problems raised by the increase of power 
by machines and in weapons of war had not arisen. 
Whatever the consequences, Prof. Farrington 
maintains that, with the actual progress of 
knowledge, modern society is unworkable with¬ 
out a wide understanding of the results He 
remarks : 

* These considerations reveal to us the further 
fact that there is a connection between the char¬ 
acter of science and its dissemination. In this 
matter our democracies are at the cross-roads. 
Either oift science must transform itself by the 
^recognition that the history of its development is 
unintelligible without an understanding of its 
social origin, that men cannot be adequately 
trained in applied science without instruction in 
its social functions ; and that the obstacles to 
the progress of science can be external to it, in 
the sense that they rise out of the structure of 
society as well as out of theoretical errors ; either 
this transformation must take place or science 
must retreat. The future of science is now plainly 
a political question. Either we must base our 
civilization more thoroughly on scientific founda¬ 
tions, or we must destroy science itself. Both 
piocesses are taking place in the world to-day.” 


Nearly one half of Prof. Farrington's book is 
devoted to the social and political, as well as the 
scientific, implications of the works of the two 
great classical writers, Epicurus and Lucretius, 
who carried on the traditions of Ionian natural 
philosophy, and helped to free the minds of men 
from the fetters of superstition. In his support 
of the Ionian tradition, and his advocacy of 
popular enlightenment, Epicurus w'as fundament¬ 
ally opposed to the philosophy of Plato. He 
identified philosophy with a knowledge of Nature, 
and laid emphasis on sense evidence as the criterion 
of truth It w’as Epicurus who endowed the atom 
with an element of spontaneity of movement, or 
''swerve”, and he connected this with the idea of 
the freedom of will in man. He did not invent the 
theory of atomism, with the precise development 
of which the name of Democritus, who lived a 
century earlier, is now' rightly associated, but to 
him must be ascribed the introduction of the 
element of intrinsic movement, as, for example, 
in the jump of an electron from one orbit to 
another, which modem atomic theory has to take 
into account. 

The opposition to Epicurus and his disciples did 
not arise from these scientific aspects of atomism, 
but from teaching which would deprive religion 
of its value as an instrument of political domina¬ 
tion. To the Epicurean, the history of man and 
civilization was part of the natural history of the 
universe*: and it was the specific originality of 
Epicurus to have defended freedom of the will in 
man as a product of evolution. Lucretius presented 
this philosophy with passionate intensity in his 
''De Rerum Natura”. His poem was a protest 
against the use of superstitious beliefs for political 
authority and a plea for the rational study of 
natural events and phenomena. It represented 
“the last great cry of Greek science, expressing 
not only its devotion to truth but its devotion to 
humanity” ; and because it was as contrary to the 
political system of the rulers of Rome as it was 
unacceptable to the oligarchies of earlier Greece, 
the Epicurean philosophers were expelled by the 
Roman Senate in the year 173 b.o. With the birth 
of Christianity, another element for the regenera¬ 
tion of ancient society came into existence, but 
physical science had no place in it, and suppression 
of all knowledge of Nature except that derived 
from the Hebrew Scriptures prevailed for a thou¬ 
sand years. 

Prof. Farrington's scholarly and original survey 
of the reactions between natural science, religious 
beliefs and political power is of particular interest 
at the present time when civilization is in the 
melting-pot, with these three elements as the main 
constituents of a compound which, whatever its 
nature, will have a determining influence upon 
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human evolution for many generations. The social 
relationships which he submits to critical analysis 
are those of City-States, but the crucible into 
which they have now been thrown is that of the 
world, and all who believe in truth and righteous¬ 
ness as standards of value should contribute what¬ 


ever i& within their power to make the fiery process 
through which we are now passing a means ot 
constructing a world organization of society worthy 
of the intelligence of twentieth century civiliza¬ 
tion. 

« R A. Gregory 


ANIMAL PHYSIOLOGY 


An Introduction to Animal Physiology 
By W. B. Yapp. Pp. xv +320+4 plates. (Oxford: 
Clarendon Press; London: Oxford University 
Press, 1939.) S*. 6 d. net. 

T TTR quotation from *‘Through the Looking 
Glass” which precedes the text of this book 
gives the clue to its contents. 

“Come, tell me how you live,” I cried, 

“And what it is you do.” 

The author, assuming a knowledge of animal 
morphology and organic chemistry on the part of 
the reader, uses these as the basis for the more 
mechanistic side of comparative physiology, and 
this in its turn serves to explain the working of 
the animal body as a whole, its reactions to the 
outside world, the co-ordination of its vital pro¬ 
cesses, and its adjustments to the environment in 
so far as these can be considered from a mechanistic 
point of view. There axe chapters on nutrition, 
excretion, respiration, effector systems and repro¬ 
duction, dealing with the working of isolated 
tissues and organs, and on co-ordination, behaviour 
and regulation, describing the reactions of the 
animal as an individual. Each chapter is sub¬ 
divided on the lines of the Dewey system, so that a 
subject can be traced either from the index or 
from the table of contents. This is important, 
since one chapter may range over the whole 
animal kingdom and all parts of the animal body. 
Thus Chapter iv, the effector systems, contains an 
account of the working of cilia and flagella, 
pseudopodia, muscles, glands, electric organs, 
luminescent organs, nematoeysts and chromato- 
phores. 

All who are concerned with zoological work will 
welcome the appearance of this book. There is 
no doubt that it will satisfy a need, both in 
the schools where biology is taught and in the uni¬ 
versities. Its subject-matter is sound and well 
chosen, and the author has made careful use of the 
current literature. It is a thoroughly competent 
piece of work. The criticisms which follow are 
mostly of a minor character and in no way mini¬ 
mize the value of the book as a whole. 


So much material has been incorporated into the 
book that much of it might consist of lecture notes, 
and it lacks the literary style that makes a book 
readable. The first chapter suffers most from this 
defect, but in later chapters there is considerable 
improvement, as though the author had got into 
his stride. The subject-matter in the chapter on 
nutrition is illogically arranged and sometimes 
obscurely expressed For example, the physical 
side of the process of digestion is neglected until 
the whole of the chemical reactions have been 
dealt with, and after the digestion of proteins, 
fats and carbohydrates has been described, and 
the digested matter has been absorbed through 
the walls of the villi, the reader comes to a section 
which begins, “In man and many other mammals 
the food in the mouth is masticated”. Since this 
physical breakdown of the food is preparatory to 
any chemical action, why should not this section 
(1.315) have preceded the other ? Moreover, by 
placing it first, the reader is reminded of the course 
of the alimentary canal as a whole, and is better' 
prepared to understand the chemical section, 
where morphological sequence cannot be followed. 

Some of the statements are misleading. “In 
man about a litre of saliva is produced a day. It 
contains a protein called mucin, and its chief value 
is to act as a lubricant”. There is no mention of 
ptyaJin in this Bection (1.31) although the enzymes 
of the stomach are recorded. Again, “One . . . is 
called a male or a spermatozoon, and the other . . . 
a female or an ovum” (p. 252). “The vertebrate 
kidney . . eliminates water, nitrogen and many 
other substances”. Such sentences require 
more accurate presentation of the facts. 

So much subject-matter has been utilized that 
one hesitates to name omissions. But since most 
university students dissect the nerves supplying 
the taste buds of the teleost fish, the brief state¬ 
ment on p. 209 might be expanded, and Herrick’s 
paper on the gustatory organs of fishes added to 
the list of references. The inferiority of the sense 
of smell in man (p. 211) is both physiological 
and morphological, yet no use is made of the 
latter contribution, although sniffing in order to 
lift the odorous particles above the naso- and 
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maxillo-turbinals (innervated by the trigeminal 
nerve) to the pocket in which lie the ethmo- 
turbinals (innervated by the olfactory nerve) is an 
adaptation which explains the statement that the 
sense of smell in man is very poor compared with 
that in dogs and many other animals. Graham’s 
paper on the crystalline style ( Proc. Zool . 8oc., 
109, 1; 1939) probably appeared too late for inclu¬ 
sion, but why is Bussell’s work on behaviour not 
mentioned ? Also Parson’s ^Biochemistry” is an 
almost indispensable companion volume. 

The book has been well produced by the Oxford 


University Press and there are few misprints. 
Schafer’s name is wrongly spelt on both occasions 
when it is mentioned, inhalant should be replaced 
by exhalant on p. 9, line 17, and Henle has no 
accent on the final e. There are four plates and 
forty text-figures, most of which are copied from 
other authors. Pigs. 4 and 40 are poor and 
inaccurate. 

On the whole, however, the book is an admirable 
effort in a new and rapidly expanding field of 
biology. We hope the author will now produce a 
volume of practical exercises in animal physiology. 


RACE QUESTIONS IN EUROPE 


(x) The Races of Europe 
By Prof. Carleton Stevens Coon. Pp. xvi-f 739 + 
46 plates. (New York : The Macmillan Company, 
1939.) 315. 6 d. net. 

(a) The Races of Central Europe 
A Footnote to History. By Dr. G. M. Morant. 
Pp. 164. (London: George Allen and Unwin, 
Ltd., 1939.) 65 . net. 

(1) TN 1899 W. Z. Ripley produced his classic work 
A on “Races of Europe” and the appearance of 
a book prepared at his suggestion to bring matters 
up to date is of considerable importance, especially 
in these days when race-study is suffering so 
severely from political perversions. Coon has read 
very widely and tries to bring together data from 
archaeology and physical anthropology ; his syn¬ 
theses are often bold but always suggestive, and 
he indicates in several places that evidence on 
particular points is specially defective. 

Coon’s broad conclusion is that the present-day 
biological types in Europe are derived from : (1) a 
basic Homo sapiens related to the remote ancestors 
of the Mediterranean types ; ( 2 ) a blend of (1) with 
some nonsapims form of general Neanderthaloid 
form ; ( 3 ) various blends of ( 1 ) and ( 2 ), all being 
present and widely distributed in Europe while 
^ collecting, hunting and fishing were still the only 
Paeans of getting food ; (4) peoples from Asia and 
North Africa of Mediterranean types who intro¬ 
duced the arts of food production. 

To Group 1 the author considers we should 
ascribe the Galley Hill skull which he accepts as 
Middle Pleistocene, the so-called Negroids of 
Grimaldi, and the male skeleton from the Upper 
Palaeolithic of Combe Capelle, Prance. They are 
short, long- and very narrow-headed with a high 
cranial vault, moderate oheek bones and lower 
jaws, fairly wide nose and little projection of the 
mouth. To Group 2 he ascribes the Cro Magnon 


man and the Solutrd skulls among western 
and west central European types and notes the 
tallness, the greater width of the head than in 
Group 1 and the very broad facial development with 
low orbits and narrow noses. The east-central 
European variety is again tall and bony but is 
extremely long-headed like Group 1. 

Once he had adapted himself to the cold, in the 
second phase of the Wurm glaciation, man followed 
the retreat of the ice northwards and there thus 
came into existence the basic elements of popula¬ 
tion in north-west Europe, the east-central variety 
of Group 2 being increasingly important. Coon 
looks upon the west-central variety of Group 2 
as the root stock of later central European 
broadheads, but thinks there may be factors 
other than Mendelian dominance connected with 
the remarkable spread of broadheadedness, now 
almost universal in central Europe; the mean 
cephalic indexes he gives for different parts of 
Germany range from 80 to 85. 

Coon notes the zoning of pigmentation from 
blondness in the north-west to predominant dark 
colouring of head and eyes in the south and south¬ 
east. For him, as for most unprejudiced students, 
there is not a blond long-headed tall type distinct 
from the beginning of the story. The spread of 
the arts of food production and of settled life he 
sees as an accompaniment of the advance of the 
Mediterranean types into Europe, sometimes hand¬ 
ing on their knowledge to descendants of the 
varieties of Group 2. He thinks the early Danubian 
peasantry were of Mediterranean type and that 
the people who made corded pottery, and were of 
the east-central variety of Group 2, blended 
with survivors of Palaeolithic men who had 
followed the retreating ice, and that this mixture, 
with loss of pigmentation, became what is known 
as the Nordic group. But this summarizes his 
account too severely, and students should read 
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his pages, realizing, as he does, that his synthesis 
may veil be modified very greatly as knowledge 
grows. The one thing that appears ever more 
clearly is that civilization did not originate in the 
Germanic — West Baltic area as some have tried 
to argue. 

Coon looks upon the Lapps as to some extent 
early European broadheads related to the vest- 
central variety of Group 2, modified by immig rants 
from Asia along the north. Another interesting 
hypothesis is that the people with fiat-backed high 
broad heads, commonly called Dinaric, are the 
result of a blend between a tall variety of the 
Mediterranean group and the early broad-heads of 
Central Europe. He shows that Alpine or Central 
European, as well as north-west European elements, 
have entered to a large extent into the composition 
of the modem Jewish groups, which vary greatly 
from place to place and in any one place include 
very diverse individuals. The basis, like that of 
the European population, is Mediterranean. One 
welcomes the wisdom of the author in avoiding 
assertions about racial superiority or inferiority 
and in insisting on the importance of past blending 
and intermixture in the racial history of Europe. 

In a second edition one hopes the author will 
include some discussion of the Milankovitch 
chronology, will perhaps be a little more critical 
here and there on the physiological side, will clear 
up a few expressions and printer’s errors and slips 
of memory such as one on p. 376 which mixes 
refugees after the revocation of the Edict of Nantes 
(1086) with those who fled from the atrocities of 
the Duke of Alva (1667-73), and penslipB such as 
one on p. 372 which says the Irish Goidels invaded 
Scotland from the east. 

The fifty plates, mostly with twelve photo¬ 
graphs on each, usually giving full face, profile and 
semi-profile views of persons whose measurements 
are also given, set a high standard, especially as 
explanatory text accompanies the photographs and 
often summarizes clearly the arguments in the 
body of the book, 

(2) Dr. G. Morant’s little study of “The Races 
of Central Europe” is essentially a tract for the 
times and is a careful exposition of his point of 
view backed by a mass of information concerning 
details, and veiy ably put together. Dr. Morant 
represents the older biometric school of anthropo¬ 
logists which holds that it is best to deal with 
samples of populations as units and to describe 
them by means of average values for the different 
physical characters; those who feel the weakness 
of this mode of approach are anxious to pay their 
tribute to the ability and sincerity of Dr. Morant’s 
work. 

Both Coon and Morant in their diverse ways 
emphasize that greater differences can be found 
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between German-speaking groups in Central 
Europe than those between certain German and 
certain non-German peoples, and Morant has 
worked this out for blood-agglutination figures as 
well. The proportion of 0 and the ratio of A to 
B vary together to a large extent, a high proportion 
of 0 being accompanied by a high ratio of A to B. 
Both these figures are far higher for samples from 
the pre-Munich Germany than for samples from 
lands to the east. East Prussian, Silesian and 
Austrian samples are characteristically inter¬ 
mediate between the non-strictly German ones 
and those for Polish, Czech, Slovak, Magyar or 
Rumanian areas, while such information as we 
have for Russia shows still smaller values for 0 
and for A IB. 

Morant considers that in the VoIherwaTideruriga - 
zeit } the German peoples were longheaded (indexes 
72-76), that in the Merovingian time there was a 
great infiltration of broad heads (indexes above 80) 
in two main waves. These two waves completely 
swamped the earlier type which disappeared 
There is a considerable measure of truth in this 
statement, but it is well to remember, as Morant 
does, that the number of skulls available is not 
large and may represent a selected, perhaps an 
aristocratic group. Morant emphasizes that, for 
Central Europe, cephalic index, colouring and 
stature are less important criteria than blood 
agglutination groups, and the latter have the 
advantage that they appear to remain constant 
throughout life, while samples of males and 
females respectively in the same district correspond 
closely. Also, here we have to do with distinctive 
characters, not with measurements and ratios that 
shade into one another. 

Concerning utilization of averages and the 
difficulties involved, we note that Morant gives 
(Fig. 3) the marking to Bohemia and Moravia that 
indicates an average stature of 168-170 om., as 
against 166-168 cm. in Bavaria and Austria, etc., 
and 164-166 cm. in Germany. Coon, on the other 
hand, gives 167 cm. as the average Czeoh stature. 
Differences of sample can affect the result and in 
this case the acceptance of Coon’s figure would 
put the Czechs into the same grade as the Austrians 
and Bavarians. Quite possibly Morant’s statement"" 
is nearer the truth, but averages are of doubtful 
value. 

Morant is dear that race cannot he used to 
rearrange the political map of Europe and that 
racialism as between Europeans is rubbish. A11 
his feHow-workers wfil subscribe to this conclusion, 
whatever reserves—and they are many—they have 
about his utilization of Pearson’s coefficient of 
racial likeness. He sees that it is only a rough 
instrument of analysis; many others feel it has 
led to such errors as should put it out of court. 
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THE ELECTRIC DISCHARGE IN ENGINEERING SCIENCE 


Gaseous Electrical Conductors 
By Prof. E. L. E. Wheatcroft. (Oxford Engineering 
Science Series.) Pp. xi-f 26o4-6 plates. (Oxford : 
Clarendon Press; London: Oxford University 
Press, 1938.) 215. net. 

npHE earliest industrial applications of the 
phenomena associated with strongly ionized 
gases, or ‘gaseous conductors’, appear to have 
been the introduction in England of the carbon 
arc for illumination in the early eighties, followed 
shortly by Moore’s nitrogen and carbon dioxide 
discharge tubes in America. In the beginning of 
the twentieth century, electric discharges first 
began to be used on a considerable scale in chemical 
engineering, notably for the production of ozone 
in connexion with air and water purification, of 
nitric acid from the air, and of lubricants by the 
polymerization of light oils; about the same 
time discharges were also applied to the precipi¬ 
tation of dust and mist, and to the generation of 
high-frequency currents for radio communication. 
The phenomena associated with ‘free’ electrons in 
high vacua have been applied in the development 
of the present rich variety of X-ray tubes, wireless 
valves, and cathode ray tubes. The development 
of the transmission of electric energy has brought 
to light the importance of discharge phenomena 
in relation to the design of high-tension cables, 
insulators, condensers, and switchgear; and the 
physics and chemistry of the ionosphere are 
directly related to many problems of radio com¬ 
munication. Not the least important is the ignition 
system of all petrol-fed internal combustion engines, 
which depends on a gaseous electric discharge. 

The comprehensive title, and the preface of 
Prof. Wheatcroft’s book, which is the latest 
addition to a distinguished series, lead the reader 
to expect it to he the first English book dealing 
with gaseous discharge phenomena in relation to 
the rapidly growing applications in many branches 
f of engineering ; the author explains that his aim 
in expanding his lectures to undergraduates is to 
produce a book that will be useful to those who 
‘‘embark upon research in this very interesting 
and important field”. The hook is in two parts : 
the first deals with the physical background ; the 
second relates to applications, but of these the 
only ones considered axe thermionic valves (‘hard’ 
and ‘soft’), the mercury arc rectifier, circuit 
breakers, and discharge tubes as illumin an ts. 

In giving the physical background in Part 1, 
the emphasis has not been fairly divided between 
‘pure’ electron gas as a conductor, and electron 


gas admixed with ion and neutral molecular or 
atomic gas, the former being allotted much the 
greater space; and a whole chapter is devoted 
to electrons in metals. For example, the motion 
of electrons in a ‘dense 5 gas is dismissed in three 
pages with a few equations and without any 
reference to the experimental data of Townsend 
and others ; the result is that the uninitiated 
reader would gain a totally false sense of simplicity 
and never realize the essential complexity of the 
phenomena. Townsend’s coefficient of ionization 
is needlessly and erroneously renamed “the 
ionization constant a”. Also, there is no point in 
giving Townsend’s early theory of this coefficient 
without indicating the unjustifiable assumptions 
now known to be involved in it, or to offer an 
alternative makeshift theory without referring to 
the detailed analyses of the problem which have 
been given both for atomic and molecular gases. 

Part 2 opens with a long chapter on “Vacuum 
Electron Valves”, which, however, contains much 
that is irrelevant to this book ; for example, the 
discussion of high-vacuum valve design. The 
three following chapters on gas-filled valves, the 
mercury arc rectifier, and circuit breakers, are 
good, profusely illustrated, and bespeak an 
intimate acquaintance with these applications. It 
is this part of the book that the reader who seeks 
succinct but adequate information will find most 
useful. The last chapter, on luminous discharge 
tubes, is startingly inadequate to a branch of gas 
discharge engineering which is of ever-increasing 
importance. 

The attempt to introduce further complication 
and changes of convention in the nomenclature 
for units is to be deplored; for example, the 
electromagnetic unit of potential is termed the 
‘centimicrovolt’, and engineers have long since 
decided that the microfarad is a more convenient 
and practical unit than the farad. 

The presentation of the material in this hook 
reflects too often those digressions which axe 
illuminating in a lecture but distracting in a hook. 
Despite the collation of much useful information, 
and the beautiful production to which we are 
accustomed from the Oxford University Press, the 
book fails short of the high standard set by the 
rest of the series. Nevertheless, for the reader who 
is willing to spend the time disentangling the 
information he requires (the joint author-subject 
index is too brief to be very helpful), there is much 
in this book which is worthy of attention. 

L. S. Habusy. 

R. Weststa^tley Lttnt. 
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THE PROBLEM OF PAIN 

By Prof. P* T* Herring, 
University of St. Andrews 


A T the Dundee meeting last September of the 
British Association, Section I (Physiology) 
paid a visit to St Andrews, w here a discussion 
tv as held in the Physiology Department of the 
University on the problem of pain. 

The physiology of pain, interesting and im¬ 
portant though it is, is still unsolved. Pain must 
be regarded as a physiological sensation of a pro¬ 
tective character; hut like many other physio¬ 
logical phenomena it can become pathological, and 
the boundary between the two is indefinable. We 
have no means of determining the intensity of 
pain, and the psychological element is often an 
important factor. Many different kinds of pain 
are described, some of which are due to the 
admixture of other sensations in consciousness. 

For the production of sensation certain an¬ 
atomical structures are essential—receptors, affer¬ 
ent nerve fibres and a nerve centre or centres 
which translate the impulses into a conscious 
sensation. Not all the receptors capable of re¬ 
ceiving pain-producing stimuli are known; but 
the more highly specialized nerve endings can he 
dismissed, for modem work has shown that they 
are adapted to specific stimuli only. The cornea 
of the eye provides an example of a structure 
which is supposed to he capable of receiving no 
other sensation than that of pain, and in the 
cornea the nerve endings are naked axis cylinder 
terminations intimately associated with the 
epithelial cells which cover it. The receptors in 
the epidermis of the skin are believed to be of 
the same nature, but lying more deeply placed in 
the living epithelium. In the connective tissues 
of the true akin there are also many endings of 
the same kind. The skin is the protective covering 
of the body, and any form of stimulus which injures 
it is an adequate one for the production of pain* 
There is a pattern of so-called pain spots in the 
epidermis, and by the use of a finely pointed needle 
it may be shown that the skin varies in the amount 
of pain produced by a strictly localized injury. 
It is not known how the nerve terminations are 
stimulated to discharge nerve impulses. Nerve 
fibres are relatively resistant to mechanical stimu¬ 
lation^ and it is not improbable that it is the living 
epithelial celk which respond to injury with the 
production of some chemical substance which pro- 
tdesr tjhe adequate stimulus. The persistence of 
Ifapmm&atx q£ yean after injury favours the view 
* to agent fe the exalting factor. 


There is even less satisfactoiy evidence as to 
the nature of the afferent fibres which convey the 
impulses to the central nervous system. There are 
at least two possibilities. According to Muller's 
law of the specific irritability of nerve, there 
should be special fibres for the conveyance of the 
impulses that give rise to pain. Some observers 
have claimed the existence of special pain fibres. 
Hanson states that they are small in diameter and 
non-medullated. They may belong to Erlanger 
and Gasser’s C group; but these have a slow 
conduction rate, and, as Adrian points out, it is 
scarcely likely that pain—a danger signal—is 
dependent solely upon slowly conducting fibres 
It is more probable that fibres of this description 
are concerned with the conveyance of pain from 
the viscera, but not from the outer covering of 
the body where the more rapid the response the 
better the protection afforded. The other possi¬ 
bility is that pain-producing nerve impulses are 
carried by nerve fibres which are normally con¬ 
cerned in the production of other effects, and that 
a more rapid series of impulses, or a greater mass 
effect, floods the central nervous system and over¬ 
flows into tracts which convey pain-producing 
nerve impulses from more sensitive areas. The 
work of Adrian and others is on the whole opposed 
to this theory, and the trend of physiological 
opinion is at present in favour of the existence of 
speoific pain fibres. 

In the production of visceral pain, the utilization 
of nerve fibres ordinarily concerned in reflex action 
unaccompanied by conscious sensation is perhaps 
more likely, for it seems unreasonable to postulate 
the existence of special receptors and nerve fibres 
in organs which for many generations of individuals 
are never called into use. 

However conveyed, ail pain impulses appear to 
enter the central nervous system in Hughiings 
Jackson’s lower level. In man a second neurone 
arises in the grey matter of the same side, de¬ 
cussates and runs upwards in the antero-lateral 
columns. Cases of syringomyelia support the view’ 
that in m a n there are special fibres in the spinal 
cord associated with the conduction of pain 
impulses. The fibres must make numerous con¬ 
nexions, for severe pain excites reflexes involving 
cardiac, respiratory and other vital physiological 
processes. 

Afferent nuclei in the optic thalamus appear to 
be the basal reoeiving centres, and these in turn 
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transmit certain of the impulses to the grey matter 
of the cortex. There is reason to believe that 
impulses reaching the optic thalamus give rise to 
pain, but that the sensation produced there differs 
in some respects from that perceived by the cortex 
cerebri, the pain being more diffuse, less well 
localized and of a peculiar character. Pain felt 
by the thalamus has some of the characteristics of 
protopathic sensibility. Head’s classification of 
body sensation into protopathic and epicritic has 
been much debated. There is no doubt the 
distinction exists; but its exact significance 
remains to be determined. 

The physiology of pain in structures that lie 
deeper than the protective covering of the body 
presents further problems. !Many tissues and organs 
of the body are capable of pain, but the adequate 
stimulus is often a specific one, and the injuries 
which produce pain in the skin or parietes fail to 
produce any sensation whatever in many of the 
viscera. Muscle, whether skeletal, cardiac or 
visceral, can be cut, burnt or otherwise injured 
without the production of sensation. Yet pain, 
and pain of a very severe character, can be ex¬ 
perienced by muscle. The adequate stimulus is 
now believed to be tension, and particularly tension 
in the absence of an efficient circulation. Sir 
Thomas Lewis, from experimental evidence, be¬ 
lieves that muscle under these conditions liberates 
some metabolic substance which diffuses rapidly 
and affects the sensory nerve terminations 
outside the actual muscle fibres. The nature 
of the pain-producing substance, factor P, is 
unknown. 

The capability of experience of pain by the 
viscera may to some extent depend upon the 
presence in or around them of connective tissue 
sheaths. Peritoneal, pleural and other mem¬ 
braneous coverings carry their own nerve supplies, 
and these may be important factors in the reception 
and localization of pain. Pain from the viscera 
is commonly referred, not to the organ in question, 
but to some area of the body surface endowed 
with higher sensibility, and is then known as 
'referred* pain. Prof. Waterston suggests that pain 
^of this nature should be called ‘heterotopic’ to 
distinguish it from ‘homoiotopio’, or pain referred 
to its actual site of origin. 

Ross was one of the first to attempt an explana¬ 
tion of visceral pain. He described two types, 
referred pain and true visceral or splanchnic pain. 
Mackenzie, impressed by his own observations on 
the insensitivity of the viscera, elaborated Ross’s 
theory of the radiation of pain from the viscera 
to the parietes through an irritable focus in the 
spinal cord, but denied the existence of true 
visceral pain. Mackenzie believed that pain 
associated with a diseased viscus is never felt in 


that organ, bub is always referred to an area of 
higher sensibility in the body wall. The pain may 
he extremely severe, and accompanied by reflexes, 
local and general. The local manifestations are 
of great value to the clinician in that they give 
Iiim information as to the site and extent of the 
disturbance. The details of the work of Ross and 
Mackenzie have been much debated. Prof. Morley, 
who spoke at the meeting, considers that Mackenzie 
failed to appreciate the difference between referred 
pain from the parietal peritoneum and that from 
an intraperitoneal viscus. Morlev believes that 
referred pain arises from the irritation of nerves 
sensitive to those stimuli which produce pain 
when applied to the surface of the body. He 
considers that pain from the urinary system, which 
is retroperitoneal, harmonizes with Mackenzie's 
view, though gastro-intestinal pain does not. The 
difficulty arises because of the complication intro¬ 
duced by the presence to a varying extent in the 
abdominal viscera of peritoneum and mesentery, 
structures carrying their own nerve supplies, and 
differing in their sensitivity. 

Mackenzie believed that excessive contraction 
of muscle is the cause of pain in whatever viscus 
it is found. Colic and the pain of hunger may be 
cited as examples. Payne and Poulton, in a series 
of careful experiments, came to the conclusion 
that visceral pain from muscle is caused, not by 
its contraction directly, but by tension, and that 
the stimulus is a stretching and deformity of pain 
endings in the wall of the stretched viscus. The 
frequent association of pain with contraction is 
explainable on the assumption that excessive 
tension is put upon the tissues with which the 
contracted fibres are in continuity. 

Headache presents another interesting problem. 
Apart from local conditions, such as neuralgia 
affecting the scalp, and vascular spasm in the 
tegumentarv covering, headache is often a referred 
pain, and its source some part of the alimentary 
tract. The afferent nerves are those of the visceral 
fibres of the vagus, and the pain is referred to 
areas supplied by the trigeminal nerve. Some 
disturbance in the abdomen gives rise to pain 
which is felt as a headache. When the pain is of 
intracranial origin, its cause is now commonly 
ascribed to vascular changes in the pia-arachnoid 
membrane of the brain. The intravenous injection 
of histamine sets up severe headache. Histamine 
is a powerful vasodilator, and congestion of the 
blood vessels induced by its action is thought to 
be the cause of the pain. Withdrawal of cerebro¬ 
spinal fluid by lumbar puncture has much the same 
effect by decreasing the intracranial pressure. The 
receptors are apparently in the pia-arachnoid 
membrane, hut may also be present in the choroid 
plexuses. 
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Even more mtei esting than pain is the problem 
of its relief. Intractable pain is fortunately rare 
but does occur in some diseases. Opium and its 
derivatives, though of great value, are not alto¬ 
gether satisfactory, especially when the pain is 
lasting ; and they have other drawbacks. Section 
of afferent nerves, extirpation of ganglia and other 
destructive procedures, have been used in intract¬ 
able pain. All such methods are attempts to prevent 


the passage of pain-producing impulses by the 
afferent nerves to the central nervous system. 
Mr. Todd described a method of alleviation by 
the intrathecal injection of alcohol This paralyses 
the afferent fibres in the spinal canal, and has 
proved valuable in cases suffering from pain 
in the pelvis and lower limbs. There is still 
room for some drug which will possess the ideal 
properties. 


METAMORPHISM AND IGNEOUS ACTION* 

By Prop. H. H. Read, F.R.S., 

Imperial College of Science and Technology, London 


A PART from the question of the time-continuity 
of the progressive series represented by, say, the 
Harrovian zones, there is the chemical continuity 
to be considered. How far do the zones of Barrow 
represent an isochemical series of pelitio rocks % 
The degree to which such processes as meta- 
morphic differentiation and diffusion have operated 
obviously affects the compositions of members of 
the series at any stage. Such possible departures 
from the isochemical series arise through processes 
inherent in the roek. There is, however, another 
aspect of this topic which, though usually ignored 
in Great Britain, must in my opinion be carefully 
considered. The possibility of the introduction of 
material of so-called magmatic origin is one that 
certainly cannot be dismissed in the higher grades, 
and one that might apply even to the lower grades 
of regional metamorphism. It will be convenient 
for the development of my argument, however, if 
we transfer ourselves to the domain of ultra- 
metamorphism, and I discuss the reality of 
granitization, for, if granitization is real, certain 
consequences seem to follow. 

In a paper which has appeared during the 
writing of this address, granitization is defined by 
Malcolm MacGregor and Gilbert Wilson as “the 
process by which solid rocks are converted to rocks 
of granitic character”. It includes all such opera¬ 
tions as palingenesis, syntexis, transfusion, per¬ 
meation, metasomatism, migmatjzaticm, injection, 
assimilation, contamination, and the like. These 
authors conclude that exchanges take place between 
the c<mntry-rocks and their pore-fluids—whether 
these are entirely indigenous or reinforced by 
accessions from magmatic sources—and that these 
e xcha nges are selective so that there is a con- 
both chemical and mineralogical, of 
*&&& tiHgpnaHy different. They consider two 
tfctwej&spflfr to be concerned in granitazation ; first, 
* *0QB*tn*6’*£ from paQt 731. 


a metasomatism under the influence of “permeat¬ 
ing highly energized fluids—emanations—ahead of 
advancing magma”, and second, a mechanical 
penetration by magma. I consider that no reason¬ 
able objection can be raised to these conclusions, 
notwithstanding the uncompromising attitude of 
Rosenbusch and others. 

The question of room in migmatization is one 
that has caused difficulties to man y observers. 
This room-question was answered by Hugh Miller 
fifty years ago, and has been answered many times 
since. Replacement is the essential process in the 
formation of the migmatites. It is unfortunate 
that the term injection-complex, used in Great 
Britain, emphasizes injection, since permeation, 
imbibition and metasomatism are more wide¬ 
spread phenomena. As I have pointed out else¬ 
where, the formation of handed gneisses and lit- 
par-lit complexes is best explained by a process of 
replacement to different degrees along layers of 
different permeabilities. The many examples of 
the tracing of the regional country-rock structure 
through granitic masses, the existence of thin 
plane screens of country-rook in them, the great 
extension of minute lits of quartzo-felspathio 
material in migmatites, and the detailed hetero¬ 
geneity of many granites are all readily explicable 
by a replacement origin for these rocks. 

Replacement in sedimentary rocks will be con¬ 
trolled by the original structures of such rocks. 
Permeation by the emanations or ichors will take 
place preferentially along certain layers depending 
upon both the chemical and physical nature of 
these layers. Original platy minerals lying in the 
bedding planes will become enlarged if they suit 
the new chemical environment, and new-formed 
minerals will grow so that their direction of 
greatest crystallization-velocity agrees with the 
old planes of weakness. The original sedimentary 
structure may thus become preserved until a high 
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degree of granitization has been reached, and the 
bulk composition of the rock has been greatly 
changed. I consider the foliation of granitic 
gneisses, for example, as essentially controlled by 
previously existing sedimentary structures, and 
not by any process of dynamic metamorphism or 
piezo-crystallization. 

Whether the granitizing solutions are thought 
of as emanations of no specified ancestry, or as 
ichors from a granitic magma-body, opinion is 
agreed amongst workers in this subject that they 
are highly mobile and capable of great chemical 
addon. Working in conjunction with the pore- 
fluids of the country-rock, they can transform 
vast portions of the crust. In connexion with 
direct granitic invasion, gases may be of great 
importance; when they have condensed to 
solutions and have received assistance from the 
true liquid residuals and from the pore-solutions, 
they must be capable of gigantic results. I wish 
to emphasize, therefore, that granitization and 
felspathization are valid processes, and that they 
are essentially based upon replacement. 

In regions of granitization there has been an 
afflux of material, either from a 'magmatic" body 
or from some unspecified source. It is reasonable 
to believe that during the resulting replacement 
there occurs an emigration of material. Holmes 
has put the whole matter graphically—"the 
‘granite 9 is the balance of what was there origin¬ 
ally, plus what has migrated in, minus what has 
been driven out 9 *. The emigrating material moves 
into the country-rocks adjacent to the theatre of 
granitization. 

The material thus moving through the country- 
rocks is of several origins and qualities. It consists 
of (i) the material expelled from the region of 
granitization ; (ii) the direct emanations from the 
granitizing agent; and (iii) the pore-fluids of the 
country-rocks. Its diverse constituents must move 
with different speeds, perhaps depending, as 
Backlund has ingeniously suggested, upon the 
ionic radii of the participating elements. Various 
overlapping belts of precipitation may come into 
being, and from each a further expulsion may take 
place. By some such processes zones of various 
characters arise about the granitization or mig- 
matite core. 

Wegmann has elaborated a magnesia-meta¬ 
somatism dependent upon the expulsion mechan¬ 
ism in granitization; he expects to find a zone 
characterized by cordierite in close proximity to 
the migmatifce area, whilst farther away would be 
found lower-temperature minerals like andalusite, 
kyanite, garnet, etc., and farther still tourmaline. 
The formation of ‘fronts 9 of more or less marked 
chemical individuality can be exemplified by the 
soda-fronts of Stavanger, Sutherland, and Cromar, 


Aberdeenshire, by the potash-front of Hango, 
Finland, and by the magnesia-front of Orijarvi; 
there is no need to elaborate these examples. 

One of the most firmly established facts of meta- 
morphio geology is the close association in the field 
of highest grade met amorphic rocks and migma- 
tites. The significance of this coincidence has been 
differently interpreted. I adopt the view of the 
company familiar with migmatites and see with 
them a direct causal relation between the highest 
grade of regional metamorphism and migma- 
tization. 

In my opinion, therefore, the cordierite and 
sillimanite zones are genetically related to granit¬ 
ization. But these zones are the final stages of 
the apparently continuous progressive series of 
Barrovian zones which as a whole supply the 
common types of regionally metamorphosed rocks. 
It seems reasonable to me, therefore, to believe 
that regional metamorphism as a whole is genetic¬ 
ally related to ‘igneous 9 activity of some kind. 

Out from the central theatre of granitization 
there pass waves of motasomatizing solutions, 
changing in composition and in temperature as 
they become more distant from the core and pro¬ 
moting thereby the formation of zones of meta¬ 
morphism about it. Very often a spurious depth 
control appears to have operated, since the flow 
of solutions must be largely towards higher parts 
of the crust. Such a metasomatic metamorphism 
accounts for the superposition occasionally ob¬ 
served of high-grade zones on lower-grade, and 
does away with the infelicities attending the 
alleged inversion of metamorphic zones. Further, 
the difficulties that the idea of static or load meta¬ 
morphism fails to meet are surmounted. Deeply 
buried sedi m ents remain unmetamorphosed unless 
igneous material gets access to them. In meta¬ 
somatic metamorphism, original sedimentary tex¬ 
tures can be reasonably preserved, mimetic crystal¬ 
lization can prevail, schistosity and bedding, even 
in violently folded strata, can coincide. Finally, 
all those phenomena which Daly felt to be "truly 
inexplicable by pure dynamic metamorphism 99 , 
are satisfactorily explained. 

A continuous series of changes in composition 
from low-grade regionally metamorphosed rocks 
to migmatites has been established by many in¬ 
vestigations. Even in the low-grade rocks changes 
are perceptible, and all must be ascribed to the 
activity of material from a granitization 
centre. To move this material and to promote 
the recrystallizations and replacements that occur 
in cubic miles of rock, great quantities of solvents 
are" required. It seems to me unlikely that the 
solvents in action are indigenous to the country- 
rocks—they are more reasonably to be derived 
from a granitic source. When the enormous 
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extent of migmatite granites is considered, it is 
clear that sufficient water is available to promote 
the changes seen in the regionally metamorphosed 
rocks. 

Are there any indications in low- to medium- 
grade rocks, not visibly associated with igneous 
activity in the field, which point to solutions from 
magmatic sources having travelled so far from the 
locus of migmatization ? In my opinion, we see 
such indications in the presence of tourmaline in 
rocks of all grades. Admittedly, this opinion is 
one not generally accepted in Great Britain, but 
on balance I prefer to regard most tourmaline in 
metamorphie rocks as due to impregnations from 
granitization fluids. Tourmaline occurs not only 
in pelitic derivatives but also in rocks of other 
compositions. In many examples of high- and 
medium-grade rocks it is clearly introduced, as 
shown by its relation to the other minerals present. 
I believe that the ubiquitous tourmaline in region¬ 
ally metamorphosed rocks is an indicator of the 
action of ‘emanations’ throughout all grades. 

Whilst I have belittled the role of the dynamic 
factor in regional metamorphism, it is of course 
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true that in the lower grades it must be of con¬ 
siderable importance. How can this be reconciled 
with the view that migmatization is the prime 
cause of regional metamorphism ? The recon¬ 
ciliation may be sought, I suggest, in the stresses 
set up by the increase of volume consequent upon 
the invasion of the crust by the migmatite front. 
Relief is obtained in the outer and cooler zones by 
shearing ; in the inner and hotter zones by internal 
reconstructions. The unity of the zonal series 
may thus be preserved, 

I have shown my predilection for dividing all 
rock transformations into two groups, one those 
of dislocation-metamorphism associated with dis¬ 
locations of the crust, and the other those of 
regional and thermal metamorphism associated 
with igneous activity. My remarks, I trust, will 
receive thorough criticism. I am prepared for 
this, for, just as things too absurd to be said can 
yet be sung with perfect propriety, so views 
too tenuous, unsubstantiated and generalized 
for ordinary scientific papers can yet appear 
with some measure of dignity in presidential 
addresses. 


POWDERED FUEL: PROGRESS AND PROSPECTS 


T\HE necessity imposed by the demands of war 
^ to make use of any available materials in 
>rder to eke out inadequate supplies of the usual 
commodities is frequently the meatm of bringing 
o practical use ideas and inventions which might 
Jtherwise languish for years. An example is the 
ntroduction in the Napoleonic era of the present 
nethod of m aking soap in consequence of Prance 
raing cut off from the usual supplies of kelp. The 
ise of powdered fuel in aero-engines may, owing 
jo Germany having difficulty in getting adequate 
supplies of petrol, be one of the results of the 
present hostilities; that the Germans have been 
working in this direction is evidenced by patents 
covering the use of powdered fuel. Patent literature 
shows that two distinct methods of operation have 
been envisaged. One consists in mixing the fuel 
with Mr and introducing the mixture into the 
sombusfcxon chamber, thus following the cycle used 
ca petrd engmes. The other adopts Diesel practice 
m injecting the fuel directly into the combustion 
chamber, though obviously with a .fuel in the form 
of a powder some important modifications at the 
uijecfcjfafq stage would be necessary. 

?<*wdei»d wd cannot he described as a tract- 
Mq for the purpose of being metered out 

ipigty# qpa nt jtfes for Jnj^ction into the com- 
of ahigh-gpeed engine. Preshly 


pulverized, it is light and fluffy but, in the presence 
of moisture it readily tends to change its physical 
characteristics and to pack itself into a dense and 
rather inert mass. It is necessary, therefore, that 
it should be well dried before the final pulveriza¬ 
tion, and it is desirable also that it should not be 
kept in storage but rather used at once. After a 
long period of trial, it has now become well 
established as a boiler fuel, and a brief statement 
of its history in this connexion may indicate its 
possibilities. 

In 1831, a patent was granted to John Dawes, 
ironmaster, for a method of introducing fuel into 
the blast of furnaces. Later patentees include the 
name of Mushet who, it will be noted, was also 
interested in steel furnaces. The first to advocate 
pulverized fuel seems to have been John Bourne,^ 
in whose “Treatise on the Steam Engine” of 1861 
it is stated that ‘‘the fuel and air must be fed in 
simultaneously and the most feasible way of 
accomplishing this object seems to be in reducing 
the coal to dust and blowing it into a chamber 
lined with firebrick so that the coal dust may be 
ignited by coming into contact with the red hot 
surfaces”. In 1868, T. R. Crampton experimented 
on the use of pulverized coal in steam boilers and 
puddling furnaces, and the views he put forward 
in a paper read before the Iron and Steel Institute 
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in 1873 have proved to be fundamentally correct. 
He was strongly insistent on the importance of the 
size of the fuel particles and of the intimate mixture 
of air and fuel. 

It was not until 1895, when powdered fuel began 
to be successfully used in rotary cement kilns, that 
the system can be said to have become established. 
In this branch, however, its success has been so 
marked that it can be claimed to account for about 
four fifths of the world’s output of portland 
cement. In this same year a remarkable result was 
obtained from tests carried out by Bryan Donkin 
in Berlin. A Cornish boiler was operated for one 
day by hand-firing on the ordinary grate ; two 
days later, after being fitted with the Wegener 
apparatus, it was given a day’s run on powdered 
coal. On the first occasion the thermal efficiency 
was 54 per cent, whereas on the second it wets 
77 per cent, the total duration of smoke in the 
two tests being 105 minutes and 6 minutes 
respectively. 

In view of these figures, it is remarkable that 
the development of this method of firing has been 
so retarded and that in England, even now, the 
number of plants in operation is very limited. This 
is not explained by any inherent difficulty, as the 
crushing, drying, pulverizing and delivery plant 
are of robust construction and generally reliable 
in operation. The risks associated with the use 
of pulverized coal can be controlled by strict 
attention to cleanliness in the boiler house and to 
the cle aning of all pipes when closing down. The 
powdered fuel is entrained in a limited blast of 
air which, before entering the furnace, is enabled 
to carry with it the additional amount of air 
requisite for combustion. As the carbon dioxide 
percentage may be as high as 15, it can he seen 
that the proportion of excess air is lower than that 
needed for ordinary coal fixing, where 12-5 per cent 
is the normal figure for carbon dioxide. The ash 
produced is a very finely divided flocculent powder, 
and the amount which escapes to the atmosphere 
can be reduced to any desired degree by suitable 
interceptors. 


The history of the efforts made to use coal dust 
directly in internal combustion engines is in strong 
contrast to the record just given, as the main 
problems have not been satisfactorily solved. It 
is an interesting fact that when Diesel, about 1890, 
was planning the type of engine which now bears 
his name, his primary idea had been to employ 
coal dust as fuel. After several years of experi¬ 
mental work, the engine which he constructed 
proved to be adapted to oil fuel but not at all to 
coal or even gas, and so for this as well as economic 
reasons its ultimate development was directed 
toward the utilization of oil. At the Glasgow 
Exhibition of 1901 there was shown an engine 
made to the patents of 1894 and 1900 of P. P 
MaeCallum, which developed 100 B h.p. at 150 
r.p.m., using coal dust as fuel. The difficulty of 
completely consuming the solid particles was never 
fully overcome, no matter how finely the coal was 
pulverized, and this continues to he one of the 
chief problems to be solved. The ash is also 
troublesome and inevitably so, for the limited 
combustion space offers little scope for devising 
means of interception and control. 

These considerations suggest that, instead of the 
direct use of coal dust in the engine cylinders, 
some indirect or semi-direct method might be 
developed. The use of a special form of gas pro¬ 
ducer is an indirect method, hut so much so as to 
come under a different classification, the engine 
becoming a gas engine supplied by gas from an 
individual gas generator. The term semi-direct is 
intended to suggest an arrangement whereby the 
processes of combustion are isolated from the 
cylinder, but in which the working substance is 
the gas formed by combustion. The indirect 
method, on the other hand, would be one in which 
the products of combustion do not enter the 
cylinder but are enabled through another medium 
to do work on the piston. It is never possible to 
forecast how practical conditions may modify 
theoretical suggestions, and it will be interesting 
to see by what means the coal-firing of engines, 
if indeed it is practicable, will be realized. 


OBITUARIES 


Dr* W* B* Wright 

R. W. B. WEIGHT, lately of the Geological 
Survey of Great Britain, died on October 11 
at the age of sixty-three years. Wright received his 
university training at Trinity College, Dublin, which 
in 1928 honoured him with the Sc.D. He approached 
geology through mathematics, being attracted by 
Oolrs astronomical theory of ice ages. He joined 


the Geological Survey of Great Britain and Ireland 
in 1901, and to begin with had the good fortune to 
work in" the Dublin, Belfast, Cork and Limerick 
districts under the inspiring leadership of the great 
glacialist Lamplugh. During these early years 
Wright’s most original contribution was a joint 
account -with Maufe, published in 1904, of a low 
pro-Glacial raised beach preserved at many points 
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around Ireland. A similar feature had long been 
familiar to geologists on both sides of the English 
Channel and in South Wales and Yorkshire. 

Du ring 1904, a year before the separation of the 
Geological Survey of Ireland, Wright came to 
England. Here in the Midlands he encountered the 
Millstone Grit and Coal Measures, which later came 
to mean so much to him. He also learnt at close 
quarters the elusiveness of the Older Glaciation of 
this district. 

Tn 1906, eager to rejoin his friend Maufe, Wright 
transferred to Scotland, where he worked officially in 
the West High lands and Midland Valley, and un¬ 
officially everywhere on the coastline. His main 
discoveries were: two earth movements separated 
by a period of igneous activity and recorded in the 
disturbed Torridonian of Colonsay; a pre-Glacial 
100-ffc. beach in the same and neighbouring islands ; 
and north-west symmetry in the Tertiary volcanic 
centre of Mull. Wright was in at the beginning of 
the detailed study of Mull, and though one contribu¬ 
tion is here singled out for special recognition, he 
had a lion's share in the elucidation of the whole. 
Wright also played an important part in developing 
the coalfield technique of the Edinburgh office of 
the Survey. 

In 1910 Wright was appointed to the Irish Survey, 
where he did good work during the next ten years. 
It was in this period that he sponsored a deep bore 
at Lough Neagh, in search of a concealed coalfield, 
but the results, published in 1024, proved disappoint¬ 
ing from the economic point of view. In 1914 Wright 
produced his magnum opus, “The Quaternary Ice 
Age”, which put all the world in his debt by col¬ 
lecting and correlating in one volume a vast amount 
of international literature, not easy of access and 
definitely difficult to assess. 

In 1921 Wright was invited to return to England 
to undertake for the Geological Survey of Great 
Britain the organization of a branch office in Man¬ 
chester and the revision of the Lancashire coalfield. 
His success was outstanding, and his staff has 
covered the area with excellent maps and descriptive 
memoirs. He gave special attention to palaeontology 
and to actual inspection of underground workings. 
At first he studied the Millstone Grit, and here 
received much help from Bisat, the chief of goniatite 
experts; but the return he made was generous. 
Moreover, he brought the modem work to the notice 
of a wide public in his section on the Millstone Grit 
contributed to the “Handbook of the Geology of 
Great Britain”, a compilative work that appeared 
in 1929. 

Presently Wright specialized on the Coal Measures, 
and produced s plendid results in the form of sub- 
zones, based on freshwater mussels. Like certain 
others of his ooimtrymen, Wright had a pugnacious 
tendency, which has perhaps concealed the-comrade¬ 
ship that exists in this difficult field, or, one would 
like to say* pool, of research. He stood for the defini- 
tion of a* frwpS: species tn terms of a type specimen 
tbafc cafB- handle, rather than in terms of a 
derived from an assemblage of specimens, 
fed opinion, would have been 
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able to interbreed if they had lived together in time 
and space. There is evidently more than one way 
of attacking this difficult problem, but Wright’s 
method of convenience has certainly given valuable 
results, valuable to industry as well as to science. 

Wright’s latest publications have been a second 
edition of his “Quaternary Ice Age” (1937), and 
“Tools and the Man” (1939). These clearly reveal 
that whatever else caught his fancy on the way, he 
remained ever true to his early glacial love. 

Wright is survived by a widow and a daughter, 
both of whom take an active interest in zoology. 

E. B. Bailey. 

Dr. G, A, Sutherland, C.B.E. 

We regret to announce the death on October 10 
at the age of seventy-eight years of Dr. George 
Alexander Sutherland, consulting physician to the 
North West London Hospital and the Paddington 
Green Hospital for Children. Although ill-health had 
compelled him to retire from practice many years 
previously, he was at one time one of the best-known 
London specialists in children’s diseases. He was 
bom in 1861 at Aberdeen, the third son of the Rev 
James Sutherland, and was educated at Aberdeen, 
where he graduated Ml. in 1882 and Edinburgh, 
where he became M.B. in 1886 and M.D. in 1893, 
after which he took a post-graduate course in Vienna. 

Sutherland took an active part in the formation in 
1900 of the Society for the Study of Disease in Child¬ 
ren, as well as in the amalgamation of this Society 
eight years later in the Royal Society of Medicine. In 
1906 he was made president of the Paediatric Section 
for the annual meeting of the British Medical Associa¬ 
tion at Toronto, and in 1911-12 was president of 
the Section for the Study of Disease in Children of 
the Royal Society of Medicine. In addition to 
contributions to periodical medical literature and 
to Latham and English’s “System of Treatment”, 
he published in the series of Oxford Medical Pub¬ 
lications works on “The Treatment of Disease in 
Children” (1907 and 1913) and “The Heart in Early 
Life” (1914). In 1917 he delivered the Lumleian 
Lectures before the Royal College of Physicians, of 
which he had been elected a fellow in 1903, his 
subject being “Modem Aspects of Heart Disease”. 
He was also editor of a “System of Diet and 
Dietetics” (1908), to which he contributed three 
chapters on diet in diseases of the lungs, the feeding 
of infants and children in health, and diet in diseases 
of children. During the War of 1914-18 he w 
appointed consulting physician to the Royal Air Force 
and was created C.B.E. in recognition of his services. 
He was unmar ried. J. D. Ro:dleston. 


We regret to announce the following deaths : 

Mr. T. D. Rice, senior soil scientist of the Bureau 
of Chemistry and Soils, TLS. Department of Agri¬ 
culture, on September 12, aged sixty-one years. 

Prof. R. V. Wheeler, professor of fuel technology 
in the University of Sheffield, on October 28, aged 
fifty-six years. 
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NEWS AND VIEWS 


Nobel Prizes for Physiology and Medicine 
Prof, C. Heymans 

Pros 1 . Corneille Heymans is professor of phar¬ 
macology in the University of Ghent, being the direct 
successor in that chair to his father, the late Prof. 
J. Z. Heymans, in collaboration with whom he had 
carried out researches, involving some of the in¬ 
genious methods of cross-circulation and artificial 
perfusion, which he has later developed m the series 
of masterly investigations which have just been 
recognized by the award of the Nobel Prize for 
Physiology and Medicine for 1938. Some of Prof. 
Heymans’ most important work has dealt with the 
sensory mechanisms in the vascular system, through 
which the arterial blood pressure is kept under reflex 
nervous control. This sensory function of the carotid 
sinus had been discovered and described by H. E. 
Hering and E. Koch in Germany, but the work of 
Heymans greatly extended knowledge of its im¬ 
portance and demonstrated the presence of analogous 
sensory apparatus in other parts of the vascular 
system. Heymans also discovered the sensitiveness 
of the carotid sinus to chemical changes in the blood, 
and its consequent importance in regulating the 
activity of the respiratory centre. Prof. Heym a ns is 
responsible for many other important advances in 
physiology and pharmacology, largely concerned 
with the control of the circulation. He is well known 
outside his own country, and a frequent and welcome 
visitor to Great Britain, where his remarkable com¬ 
mand of English, as of several other languages, 
enables him to give clear and fluent accounts of the 
progress of his researches, and where the honour 
now done to him will be warmly greeted by his many 
friends and admirers. 

Prof. G. Domagk 

Prof. Gerhard Domagk, who has been awarded 
the Nobel Prize for Physiology and Medicine for 
1939, is the pathologist to the medical and biological 
research laboratories of the Bayer Company of 
Blberfeld. Domagk was comparatively little known, 
beyond the range of those familiar with the work of 
that institution, until, nearly five years ago, he 
made a discovery which has led to one of the most 
rapid and remarkable advances on record in thera¬ 
peutic science and practice. The late Paul Ehrlich 
began his researches in chemotherapy with the 
attempt to find substances which would deal directly, 
as disinfectants, with bacterial infections in the living 
body. He, like many others who have followed, 
abandoned what seemed to be a hopeless quest, and 
turned his attention to the discovery of chemothera¬ 
peutic remedies for infections due to protozoa and 
spirochaetes, the most important outcome being the 
discovery of salvarsan. It had almost come to be 
assumed that bacterial infections were beyond the 
reach of chemotherapy, though Morgenroth’s ‘Opto- 


chin’ and its allies had given some hope of eventual 
success. Domagk appears to have examined a series 
of dyes for their action on streptococcal infections in 
the living body, irrespective of a lack of disinfectant 
properties outside it. In January 1935 he described 
the remedial effect on streptococcal infections in 
mice of a red dye, named ‘ProntosiT, an amide of 
chrysoidine, which had been prepared by Mretzsch 
and KLarer, chemists on the staff of the Bayer Com¬ 
pany. Some confirmatory clinical results were 
obtained, but the first organized trial of ‘ProntosiT 
on a uniform series of cases of streptococcal infec¬ 
tion in man was made by Colebrook in Great 
Britain. 

Meanwhile, it had been found by Trefouel, Nitti 
and Bovet, in Prance, that a simpler, uncoloured 
component of ‘ProntosiT, sulphauilamide, had a 
similar action; and there seems reason to believe 
that this is the direct antistreptococcal agent, being 
split off in the body from ‘ProntosiT. Since then, 
each month has seemed to bring evidence of the 
therapeutic importance in some new direction of 
‘ProntosiT, sulphanilamide, or one of the numerous 
derivatives made from the latter in many countries ; 
a conspicuous example being the pyridyl-sulphanil- 
amide (M. & B. 693) made by Ewins in Great Britain, 
and shown by Whitby to have special activity in 
pneumococcal infections, such as lobar pneumonia. 
The result of this development has the aspect of a 
revolutionary advance in therapeutics, and there will 
be general satisfaction, among medical research 
workers and physicians in all countries, that the 
Nobel Committee have thus recognized the patho¬ 
logist whose initial discovery opened the way to such 
a great development. 

Prof. V. L. Komarov 

In honour of his seventieth birthday and in 
appreciation of his great services to science, the 
Soviet Government has awarded the Order of Lenin 
(the highest Order in the Soviet State) to Prof. 
V. L. Komarov, president of the Academy of Sciences 
of the U.S.S.R. The name of Vladimir Leontievitoh 
Komarov will always be inseparably associated with 
the flora of Manchuria. Komarov was attached to 
the Russian expedition to Manchuria in 1896, and 
during this and subsequent years made extensive 
botanical collections, duplicates of which were 
distributed to the principal herbaria of the world. 
The onteome of these collections was the valuable 
and detailed three-volume “Flora Maushuri ab”, pub¬ 
lished in parts in the Acta Sorti Petropolitani from 
1901 until 1907. In 1908 Komarov joined the 
expedition of Theodor Pavlovitch Riabushinsky to 
Kamchatka, where he remained for two years, 
collecting assiduously. Accounts of the botanical 
results of the expedition were published by Komarov 
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in “Zwei Jahre auf Kamtschat ka’ 5 (1911) and 

in '‘Voyage en Kamtchatka en 1908-1909”, form¬ 
ing part of the official account of the expedition 
(1913). Dur ing 1931-32, in collaboration with Mme. 
Klobukova Alisova, Komarov published a “Key to 
the Plants of the Far Eastern Region of the U.S.S.R.” 
in two volumes, and in 1934 appeared the first volume 
of the magnificently conceived and executed “Flora 
UBS S'*. This truly monumental work, of which 
at least seven volumes have already appeared in 
rapid succession, is the result of the collaboration of 
numerous Russian botanists under Komarov’s general 
editorship. We sincerely trust that Prof. Komarov 
may live to see the completion of his crowning work. 

German Culture in Prague 

A bepobt from the Protectorate of Bohemia and 
Moravia announces that the German University of 
Prague has been reconstituted as a Reichsdeutsch 
University “to Berve as a centre for German cultural 
expansion to the south-east of Europe**. This status 
was made legal on October 1 and necessitates the 
appointment of Nazi professors to Prague. They are 
to be accompanied by a large body of students drawn 
from all parts of Germany. In the past, this German 
university in Czechoslovakia attracted many well- 
known specialists from Germany and Austria. Indeed, 
it was the policy of the former Czech Ministry of 
Education to encourage such appointments in order 
to ensure a high standard both of teaching and scien¬ 
tific research. The new appointments are, however, 
avowedly not for scientific advancement but for 
Germanization, a process that is being pursued also 
by the schools throughout the protectorate as well 
as in the Sudeten territory acquired by Germany in 
September 1938. Meanwhile, Czech and non-Nazi 
professors are drafted into labour corps. A number 
have succumbed to this inhuman treatment, including 
Profs. Charvat and BSIohradek. Despite the deplor¬ 
able setback to science and learning in Central 
Europe, the Czechs are still attempting to continue 
with their investigations. An instance is afforded 
by the recent archaeological excavations near MSlnik, 
where a prehistoric settlement has been unearthed. 
The objects discovered are believed to date from the 
time when Slav tribes first settled in the Elbe valley. 

The Lirmean Society 

In addressing the Linnean Society of London 
meeting on October 26, the president. Dr. J. Rams- 
bottom, said that the Council had already taken 
steps before May last to protect the Society’s treasures ; 
the Linnean collections (specimens and books) were 
moved, end the medals and other valuables from the 
Iron Chest. Since the outbreak of hostilities the 
Smithian Herbarium and some smaller collections 
have been moved and stored in what is hoped to be 
a safe place. It is the unanimous decision of the 
Council that the Society should carry out its normal 
activities so far as is possible. This is in the best 
interest ci fellows, of the Society, and of the subjects 
mwfrfefc the Society is interested. Apart from the 
aft meetings it is essential that 


biologists should have an opportunity for informal 
meeting at some central place in London. Therefore 
the Society is keeping its rooms open and allowing 
them to be used by other societies or bodies of bio¬ 
logists who are in need of such a meeting-place either 
for formal or informal discussions. In 1914 the time of 
meeting was altered from 7 o’clock to 5 o’clock because 
of moonlight nights—moonlight nights had been 
favoured in the early days of the Society, before 
streets were properly lighted. Now because of the 
black-out it is necessary to hold meetings earlier. 
The next meeting will be held at 2.30 and the follow¬ 
ing—summer-time being ended—at 2.15. 

Museums and the War 

On the outbreak of war many museums were 
closed to the public, following the example of the 
various national museums under Government control. 
It was a regrettable move on the part of the Govern¬ 
ment, for these institutions are centres of education 
and mild recreation, as well as repositories of valuable 
specimens, and the use of them would have been a 
welcome relief from more stern affairs to many of the 
public and the troops. Now in a pamphlet issued by 
the Board of Education, entitled “The Schools in 
War-time” (Memorandum No. 4), “The Use of 
Museums” is discussed, and we have the curious 
spectacle of the president of the Board of Education 
urging the value in war-time of museums and urging 
the use of museums, while those museums over which 
he has some measure of control remain closed. 
Nevertheless the policy which h© urges in this 
pamphlet is the right one, and War Circular No. 1 
of the Museums Association on “Museums and the 
War” gives a lead. Not only is it desirable, according 
to this circular, that existing museum services should 
continue, but also that additional educational 
services should be provided. Ways are shown in 
which museums can help. It is probable that in 
man y cases reduction of staffs may render special 
efforts impossible; but it is not a serious matter to 
make halls and galleries, as many as the number of 
attendants will allow, available for the public. 

The Electrical Grid in Great Britain 

In view of the decision of the Institution of 
Electrical Engineers to hold no meetings of the 
Institution in London during the first half of the 
session, a copy of the address of Mr. Johnstone 
Wright, president of the Institution and chairman 
of the Central Electricity Board, which he would have 
delivered normally on October 26, has been posted to 
every member in the United Kingdom and Eire. His 
choice of the construction and operation of the Grid 
as the subject of his address was a happy one, owing 
to the significant coincidence that the incoming 
president on the outbreak of the War of 1914-18 
was the late Sir John Snell, to whose vision, enthusiasm 
and advocacy the Grid is so largely due. The 
deficiencies in national electrical organization revealed 
by that war resulted in the establishment of the Grid. 
It is not too much to claim that the Grid has a vital 
national role in the present struggle. The Grid con- 
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itruction and standardization of frequency planned 
n comparative prosperity of 1924-29 and carried 
>ut largely in the period of acute depression which 
bllowed, resulted in a large increase above the 
lormal capital expenditure of the industry at a time 
*rhen such expenditure was most needed. The policy 
lad the valuable effect of affording manufacturers in 
3-reat Britain extensive and intensive experience in 
lesigning and constructing large high-voltage power 
fiant, thus putting them in a position of equality 
vith their competitors abroad. 

In 1924-25 seventeen different frequencies were 
employed in the a.o. system of Great Britain. The 
experts advising the Weir Committee considered that 
.he standardization desirable for grid purposes, if 
undertaken in 1924, would cost 10J- million pounds 
sterling. By the time the work was actually put in 
rand, on dateB spread over the period 1928-30, the 
estimated gross cost was 18J million pounds. The 
actual expenditure when the work was complete was 
17*3 millions, some part of which is recoverable. Had 
the decision to standardize been delayed until the 
present time, the cost would have been well over 
30 millions. The savings attributable to the Grid 
system, already large, would not have been on the 
3ame scale had standardization not been undertaken. 
The national defence requirements have undoubtedly 
been simplified by the existence of a national standard 
frequency basis. In conclusion, Mr. Johnstone Wright 
mid that the parts to be played by the Institution 
m improving and developing the personnel and equip¬ 
ment required by the electrical industry and in 
furthering the cause of international engineering 
co-operation, are both onerous and honourable. 

Reincarnation of a Dalai Lama 

Dtjbtng the five years which have elapsed since 
the death of the Dalai Lama of Tibet, reports have 
appeared of the progress made in the search for his 
successor. According to Lamaistic belief, when a 
Dalai Lama dies, his spirit is reincarnated in the 
body of his successor, bom at the moment of his 
death. The records of early travellers in Tibet bear 
witness to the elaborate precautions taken to ensure 
the true succession to the holy office, and the careful, 
if reverent, regimen to which its youthful occupant 
is subjected. Lhamo Dhondhup, the new Dalai 
Lama, now some five years of age, was bom in 
Amdo Ari, near Kumbum, in Silling and at his 
birth there was a rainbow over the house. Some 
particulars of the signs by which the authenticity of 
the reincarnation was attested, as reported from 
Tibet, are transmitted by the Delhi correspondent of 
The Times in the issue of October 29. Hot only 
had the existence of the reincarnated Dalai Lama 
and his whereabouts been indicated in a vision, 
according to precedent, but also when visited by 
the search party, disguised as traders, he recognized 
their holy calling and distinguished between the 
status of the individuals who composed the party. 
He took hold of the rosary which had belonged to 
the late Dalai Lama, telling the beads and repeating 


the Buddhist formula “Om Mane Padme Hum’ 5 . In 
a further test, when the Dalai Lama’s rosary, small 
drum and walking stick were offered him, he chose 
those which had been his own in his previous in¬ 
carnation in preference to the replicas presented to 
him at the same time—a test in which another 
aspirant to the office failed. 

African Studies 

In “African Survey”, Lord Hailey, in discussing 
the future of African studies, stressed the fact that 
there was no less need for organized research in the 
social sciences than in the natural sciences. It was 
inevitable in a survey of so wide a scope that any 
recommendations made would cut across existing 
activities. This was recognized in the credit accorded 
to existing organizations, in which prominence was 
given to the work of the International Institute of 
African Languages and Cultures, not only on account 
of its specific interests, but also on account of 
its facilities for collecting information through its 
international relations. In the recently issued report 
of the Executive Council of the Institute ( Africa , 12, 

4, 1939) it is recalled that discussion of plans for 
future research had been postponed pending the 
publication of Lord Hailey’s “African Survey”. It is 
now announced that on the appearance of that 
report, the authorities of the Institute initiated con¬ 
versations with Lord Hailey with the view of obviating 
the dangers of overlap in a common field and com¬ 
petition in the sources from which funds are derived. 
The possibilities of co-operation are now under dis¬ 
cussion, and a scheme for associating the continuation 
of the Hailey Survey work with the work of the 
Institute has already been approved in principle by 
the Council for elaboration by the Institute’s officers. 

British Museum (Natural History): Recent Acquisitions 
Mb. Robert W. Oates has presented a portrait 
of J. J. Audubon, the father of American ornithology. 
This portrait is a copy by Lance Calkin of the so- 
called hasty portrait which Audubon drew of himself 
in Liverpool in 1826, and which was reproduced in 
Buchanan’s life of Audubon. Unable to find sufficient 
subscribers in the United States for his projected 
work on the birds of America, Audubon, at the age of 
forty-one, came to England for the purpose of finding 
additional supporters. After visiting a large number 
of towns in England and Scotland, exhibiting his 
pictures and meeting a number of well-known people, 
Audubon collected sufficient subscribers to enable 
him to commence publication of “The Birds of 
America”. This great work—unique of its kind— 
was published in London in four volumes (elephant 
folio), with life-size drawings of the different birds, 
between 1827 and 1838. Mr. J. E. Marshall has 
presented to the Trustees five large oil paintings of 
birds by R». Havell, who engraved many, if not all, 
the illustrations for Audubon’s book. 

A beaotieuXi specimen of foliated gold in quartz, 
probably of Australian origin and formerly the 
property of the late Walter Claude Johnson, founder 
of Messrs. Johnson and Phillips, has been presented 
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to the Department of Mineralogy through his friend 
Mr. G. Leslie Wates. Further gifts of tou r ma l in e , 
sapphire and hamate from Burma have been made 
by Mr . A. C. D. Pain. A new find of tektites, small 
glass bodies of curious shape and unknown origin, 
has recently been made in Texas and a few good 
specimens have been acquired by exchange with 
the University of Texas. Also a slice of the New 
South Wales meteoritic stone Karelian, new to the 
Museum collection, has been acquired by exch an ge 
with the Australian Museum. Among the few pur¬ 
chases approved by the Trustees are included two 
good crystals of olivine from the Red Sea, and some 
parti-coloured tourmalines and cordierite from Brazil. 
The Department of Botany has received about 
1,750 plants from North Burma and Assam collected 
by Captain F. Kingdon Ward on his latest expedition. 
He visited China intending to proceed to the Shan 
States and south-west Yunnan, but after six weeks (a 
month of which was spent under open arrest) he 
left China and went to Korth Burma. In 1938 he 
spent six months in the Eastern Himalayas and 
then joined the Vemay-Cutting expedition to the 
Burma-China frontier. 


Electric Propulsion at Sea 
A- C. Harpy, in the Electrician of October 13, 
discusses the part that electrically propelled ships 
are likely to play in the present conflict, and whether 
this is likely to have a great effect on the future of 
electrically propelled and Diesel-electric ships. A 
number of coasters use Diesel generating power 
not only for propulsion but also largely for winches, 
wfndlmc* and nt.lmr ttnc.illft.r y pnrpoflf«- In Amsterdam, 
turbo-electric vessels are being built and they are 
now fitting out a pair of ‘units’ with a special method 
of propulsion. One of these two ships is the passenger 
and cargo turbo-electric vessel Josef Stalin, designed 
by the Netherlands Shipbuilding Co. for the Soviet 
Government, in accordance with the requirements of 
the UJ3.SJR. Shipping Register. This vessel and her 
sister ship have accommodation for 48 first-class, 
164 second, and 296 third-class passengers and also a 
crew of 102. They have a length of about 133 metres 
overall with a beam of 18*5 metres, a depth of 9*65 
metres and a gross tonnage of about 7,600. It is 
stated that their turbo-generators deliver about 
14,000 S.H.P., to the two shafts. In this respect, on 
two screws the new ship will develop within 1,000 h.p. 
of the maximum output of the big German liner 
Patrick, the largest Diesel-electric ship afloat. The 
Josef Statin and her sister ship are expected to have 
a speed of about 20 knots and they will be among 
the fastest electric ships in existence. Three large 
turbo-electric all-welded vessels which were launched 
recently in the United States have made a great step 
in advance by rising very high pressure and very high 
temperature steam. If the future should show that 
there will he a demand for Diesel engines applied to 
stops having even higher powers than they have at 
present, it as if the struggle for supremacy 

TOfedd lie between Diesel-electric a.c. drive and 


Recent Earthquakes 

Dr. G. van Dijk of the De Bilt (Holland) seismo- 
logical observatory recorded fifteen large earth¬ 
quakes during August and fourteen during September 
1939. One of the largest recorded at De Bilt was 
that of August 3, which probably had an epicentre 
2,350 km. from De Bilt in an approximately easterly 
direction, preliminary determinations of epicentres 
have been made by the United States Coast and 
Geodetic Survey in co-operation with Science Service 
and the Jesuit Seismological Association showing 
the earthquake of August 12 to have been in the 
north Pacific Ocean off Japan, that of August 24 in 
the Pacific Ocean near Central America, and that of 
August 26 in the Pacific Ocean near the Kew Hebrides. 
The somewhat deep focus (60 km.) earthquake of 
September 8 had an epicentre in lat. 51° N., long. 
175° E., just south of the Andrean Islands, which are 
part of the Aleutian Islands. This was near the 
epicentre of the very strong ‘missing earthquake* of 
November 10, 1938. The shock of September 21 
had its epicentre near the island of San Luis in the 
Gulf of California in a region which is liable to small 
earthquake shocks. Kew reported that six strong 
earthquakes were registered on the seismographs 
during September, the latest to be recorded 
being on October 10, with a possible epicentral 
distance of 88° and rather deep focus (75 km.). 

Forestry Abstracts 

The Imperial Forestry Bureau at Oxford has 
commenced the issue of a publication entitled 
Forestry Abstracts . The lines upon which this quarterly 
journal, as it is designated, are based, follow those of 
the well-known Experiment Station Record of the 
United States Department of Agriculture, which is 
now in its eightieth volume. This latter publication 
is not, however, confined to forestry. Forestry 
Abstracts is intended to record in the English 
language brief reviews and precis of the current 
forestry literature of the world. The general idea is 
that each issue will include short reviews of literature 
in different branches of forestry, with notes on 
annual forestry reports, and abstracts classified by 
subjects. “In the abstracts the aim is to epitomize 
the contents of each paper so as to enable the reader 
to judge of its value as a contribution to knowledge’ 5 . 
The subject headings are as follow : General Forestry ; 
Fundamental Natural Laws of the Forest; Tree 
Species; Forest Botany; Forest Zoology; Sylvi¬ 
culture ; Utilization; Technology; Protection-f* 

Increment, Yield; Management, Working Plans, 
Surveys ; Economics ; Administration; Policy. 

Indian Journal of Entomology 

Wb have received a copy of the first issue of a 
new zoological periodical entitled the Indian Journal 
of Entomology (vol. 1, pts. 1 and 2. June 1939). This 
journal is to be published twice a year by the Ento¬ 
mological Society of India and the subscription price 
abroad for non-members of that Society is Rs, 16 
per annum. All communications should be addressed 
to the General Secretary, Entomological Society of 
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India, Agricultural Research Institute, New Delhi, 
India. It is intended to publish papers on both pure 
and applied entomology, besides short notices about 
new books and reviews of recent research, etc. The 
chief editor is Dr. Hem Singh Pruthi who, with five 
other Indian entomologists, forms the editorial 
board. The present number is well produced; it 
contains eight scientific articles and runs to 137 pp. 
together with illustrations. We wish this new journal 
every success, and if it results in the ‘localization’ of 
much future Indian entomological work within its 
pages, instead of the present diversity of sources for 
its publication, it will prove a definite boon to 
workers all over the world. 

Bibliography of Drosophila 

Students of genetics have for a long time past 
needed a guide to the immense amount of genetical 
work done on Drosophila. This need has been 
supplied by the publication of a “Bibliography 
on the Genetics of Drosophila” by the Imperial 
Bureau of Animal Breeding and Genetics. Dr. H. J. 
Muller has compiled not only papers of special 
interest to workers on Drosophila, but also those 
more general papers which shed light on problems 
which affect both Drosophila and genetical thought. 
The bibliography is particularly valuable in that it 
provides cross references where several authors are 
involved in one paper, and in the adequate reference 
to Russian literature. 

Chemical Club 

The Chemical Club is continuing to function at its 
house at 2 Whitehall Court, London, there being 
good air raid shelters in the premises. There is a 
feeling that the Club will be used more and more 
during time of war, since enlarged acquaintanceship 
and cheerful association are definite factors in the 
present national effort. The annual general meeting 
will be held at the Club on Tuesday, November 14, 
at 2 o’clock. The popularity of lunchtime meetings 
since the war started is expected to result in a good 
attendance. The report of the executive committee 
for the year 1938-39 speaks of a year of successful 
social and other activities. The Committee has nom¬ 
inated for the ensuing year Mr. F. Arnold Green as 
president, Dr. H. E. Cox as chairman of the executive 
committee, and the continuation in office of the 
honorary treasurer and honorary secretary, Dr. S. I. 
Levy and Mr. F. J. Bullen respectively. The Com- 
, mittee will recommend to the annual general meeting 
that in view of the number of clubs which are offering 
temporary membership to uniformed members of 
H.M. Forces, the Chemical Club should provide 
parallel concessions by offering facilities, at a nominal 
subscription, to those who, although not in uniform, 
are engaged in London on Government work. This 
temporary measure is one likely to be highly prized 
by chemists and others so situated. 

World Power Conference 

La. G. J. T, Barker, chairman of the Netherlands 
National Co mmit tee of the World Power Conference, 
has agreed to become acting chairman of the Inter¬ 


national Executive Council of the Conference during ' 
the War. Correspondence intended for the Inter¬ 
national Executive Council should be addressed to 
the Secretariat, International Executive Council, 
World Power Conference, Vereeniging voor Con- 
gressen op Electroteeliniseh en Aanverwaat Gebied, 
TJtrechtscheweg 210, Arnhem, Holland. Corre¬ 
spondence for the British National Committee should, 
as at present, he addressed to 36 Kingsway, London, 
W.C.2. Orders for any World Power Conference 
Transactions should be sent to Messrs. Percy Lund, 
Humphries and Co., Ltd., Country Press, Bradford. 
Orders for the publications of the Central Office of 
the World Power Conference, including the Statistical 
Year-book of the World Power Conference, should 
be directed to the British National Committee. 
Special arrangements have, however, been made with 
respect to “Technical Data on Fuel”, orders for 
which will be dealt with by the Secretary, Society 
of British Gas Industries, Uplands, Epsom Road, 
Guildford, Surrey. 

Announcements 

Prof. E. SchrOdinger is now in Dublin, and is 
delivering a course of lectures which began on 
November 3 at University College, Dublin, under 
the title “An Elementary Introduction to Wave 
Mechanics”. 

Dr. Icde Maoy-Ho obiter, director of the research 
laboratory of the Children’s Fund of Michigan, 
Detroit, has been awarded the 1939 gold medal and 
the thousand dollars prize of the Borden Company 
for outstanding research achievement in applied 
nutrition. 

In view of the importance of chemical engineering 
at the present juncture, the Ramsay Laboratory of 
Chemical Engineering at University College, London, 
lias reopened, and students will be accepted for 
training in chemical engineering and research forth¬ 
with. 

Meetings of the Quekett Microscopical Club 
are taking place on the third Saturday afternoon 
of each month at 2.30 p.m. in the Club’s rooms 
at 11 Chandos Street, Cavendish Square, London, 
W.l. 

The general discussion on “The Properties and 
Testing of Heat Insulating Materials” organized by 
the Joint Committee on Materials and their 
Testing in conjunction with the Institution of 
Gas Engineers arranged for November 23, has 
been postponed. 

Of the two million babies bora annually in the 
United States seventy-five thousand are stillborn, and 
thirty-nine thousand die during the first month of 
life. Approximately twelve thousand mothers die 
from causes directly related to child-bearing, many 
of which are preventable through combined individual 
and community action. 
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LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents . 
They cannot undertake to return , or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications . 

Notes on points in some op this week’s letters appear on p. 788. 
Correspondents are in vi t ed to attach similar summaries to their communications. 


Intensity of Mesotrons in the Upper Atmosphere 

In view of the well-established decay of the meso¬ 
tron and of the magnitude of the sea-level latitude 
effect, it is now certain that all mesotrons found have 
been produced in the atmosphere. It is therefore 
of great interest to measure their intensities at 
different heights, particularly at levels where they 
may be expected to have been produced. 

Balloon flights have been made near Edinburgh 
during the past summer with this object. Triple 
coincidence counters, shielded with 10 cm. of lead 
disposed equally between them, have been used. The 
counters were coupled to a radio transmitter, which 
was a modified form of that used by Carmichael and 
Dymond 1 . The thickness of lead was sufficient to 
absorb completely all electrons. In order to reduce 
the weight of absorber it was necessary to employ 
small counters, so that the ground rate of counting 
was only 0*4 per minute. Because of this small 
number, the statistical fluctuations in counting during 
the flights were high, and consequently a large 
number of flights would be required to obtain an 
accurate picture of the variation of intensity with 
height. As the work has now to be broken off, it 
seems desirable to record the results so far obtained. 

Three flights have been made, which indicate that 
the intensity of vertically directed mesotrons rises 
to a maximum at a pressure of about 80 mm. mercury 
(16 km. height), the same point where the maximum 
for all particles (unshielded counters) occurs, and 
that its value at this height is approximately nine 
times the ground value. This should be compared 
with the increase of about forty times found by 
Pfotzer* and by Carmichael and Dymond 1 with 
unshielded counters. It is probable that the true 
increase is even less than this, as the counter's, being 
only shielded in the vertical direction, can record 
showers coining in laterally. Soft showers of this 
nature are likely to be numerous at these altitudes, 
but at present there is no means of finding what 
correction must be made for them. At heights greater 
than that corresponding to a pressure of 80 mm. 
mercury, the intensity appears to decrease rapidly, 
but the rate of decrease is uncertain, due to the 
statistical errors mentioned. 

These results are of particular interest when viewed 
in conjunction with Euler and Heisenberg’s theory® 
of the intensity variation of mesotrons in the atmo¬ 
sphere. Their assumption that the maximum pro¬ 
duction of mesotrons occurs at the maximum of the 
normal transition curve in the atmosphere is shown 
to be correct. 


Also, from the observed ratio of intensities at the 
ound, and at the maximum, some conclusions as 
i the energy distribution of the particles at their 
pttatkrp can be made. Euler and Heisenberg have 
that the number of mesotrons with energies 
& *ag|mi by where y ~ 1*87. 

E»« ^^ribution as that of the primary 


particles as shown by the latitude effect, and they 
show that it leads to the correct energy distribution 
at sea-level. If we exclude all particles of energy less 
than 1-2 x 10 s ev., which will be unable to traverse 
the lead between the counters, their results lead to 
the total intensity at 80 mm. mercury pressure, being 
390 times that at the ground, compared with the 
observed value of nine. 

The discrepancy can be removed, however, if we 
assume that there is a m inimum energy with which 
mesotrons are produced of about 8 x 10 8 ev. If the 
energy distribution is cut off at this value, Euler 
and Heisenberg’s expression leads to the right value 
of the intensity ratio at the two heights. 

The method of formation of the mesotrons is still 
unknown, although there is some evidence that they 
are produced by protons and not by shower particles. 
It should be noted, however, that the minimum 
energy of primary electrons in the latitude of Edin¬ 
burgh is 2 x 10® ev., which is degraded by shower 
formation to from 5 to 7 x 10 8 ev. at 80 mm. 
pressure, the same order of magnitude as the mini¬ 
mum energy of the mesotrons. 

In conclusion, I must thank many of my colleagues 
in the Department for their assistance with the 
balloon flights, and in particular Dr. 0. B. Childs 
and Mr. A. Cowie. E . G . Dymond. 

Department of Physics, 

University of Edinburgh. 

Oct. 2. 

1 Carmichael and Dymond, Proc. Roy. Son., A, 171, 821 (1089). 

* Pfotzer, Z. Phy 102, 23, 41 (1936). 

• Euler and Heisenberg, Ergebn. exact. Natunoita 17 (1938). 


Absolute Measurement of Electrical Resistance 

In recent years, at Birkbeck College, attention has 
been given to various methods of measuring electrical 
resistance absolutely. On the eve of war, this series 
of researches has been brought to a conclusion by 
the development of a method in which the potential 
difference across a resistor is balanced by the average 
e.mjf. of a commutating generator. Although Rosa 1 , 
so far back as 1909, suggested such a method and 
proposed a form of apparatus, difficulties were' 
encountered and no experimental data derived from 
any form of this method have been published. The 
method is attractive in requiring only the measurement 
of a frequency and a mavirrmm mutual inductance. 

By a new method, the rotor is made to have such 
an extremely flat maximum of mutual inductance 
with the field coils that, over a range of some 14° 
in the neighbourhood of commutation, no b.m.f, is 
generated. Further, over an adjustable portion of 
this range, covering the actual commutations, the 
rotor together with, additional resistance is short- 
circuited, thus enabling the e.mj. across the resistor 
to suffer no interruption but to supply instead the 
extra quantity of electricity absorbed by the rotor, 
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in virtu© of its self-inductance, on establishment of 
the current through it at each commutation. In this 
way the two m a i n errors associated with break and 
self-inductance are set against one another, and 
neutralization is readily effected by experimental test 
under conditions in which these errors are magnified. 

The apparatus is designed for the accurate and 
rapid measurement of resistances of approximately 
one ohm. The rotor has a constant speed of 12*5 
revolutions per second, and the magiTrmm mutual 
inductance of some 20,000 jxH permits of fine 
adjustment within i 1 per cent. An accuracy of a 
few parts in one hundred thousand has been attained. 

It is hoped to publish complete details of this 
investigation elsewhere. 

Birkbeck College, Nbttleton. 

London, E.C.4. Sept. 30. 

1 Sosa. BullBw. Standards , 5, 499 (1909). Cf. “Dictionarj of Applied 
Physics", vol. 2, p. 226. 


Interfacial Activity of Short-Chain Isomers 

It is well known that when two long-chain com¬ 
pounds, stereoisomerie with one another around a 
double bond, are adsorbed at a surface, they influence 
the tension there to extents which differ according 
the the effective chain length. Recent experiments 
by me have shown that although the thermal agita¬ 
tion of short-chain adsorbate molecules at a water — air 
interface prevents any appreciable fall in the surface 
tension of the solvent, orientation of many small 
molecules does occur at a water — oil interface. In 
many cases this is sufficiently marked to reveal 
interesting differences in interfaciai activity between 
short-chain isomeric compounds, of classes not usually 
regarded as surface active. Further, these differences 
can be reproduced with an accuracy which enables 
such measurements to be used as a means of 
distinguisliing between the isomers. 

Experiments have been carried out on two stereo- 
isomeric thin-ether compounds of quadricovalent 
platinum (kindly supplied by Prof. W, Wardlaw). 
The results shown in Table I were obtained by 
methods previously described 1 , and indicate that 
while the frara-compound has no surface activity, 
the attraction of the benzene phase for the ethyl 
groups is sufficient to cause appreciable orientation 
of the cis-molecules at the interface. 

Further evidence for the surface adsorption of 
short-chain molecules is furnished by the dibasic 
acids. The results in Table 2 show that, although 
maleic and fumaric acids are not sufficiently amphi- 
pathie to be surface active, tho additional methyl 
group in mesaconic and citraconic acids separates the 
hydrophobic and hydrophilic centres of the CM-mole- 
oule sufficiently for orientation at the interface to 
occur. Similar well-defined differences can be observed 
under suitable conditions between cis and trana forms 


Table l. 


Interfile 

Interfaciai tension 

Eure water and: 

(dynes per cm.) 

Pure benzene 

35-41 

1 per cent solution of tram compound : 


<Et),S v yCl 

CK x S(Et), 

85-80 

1 per cent solution of cis compound : 


Civ yS(Et)* 

/ Pt \ 

CK x S(Etk 

28-62 


Tabll 2. 


Interface 

Interfaciai tension 

Benzene and: 

(dynes per cm ) 

Pure water 

35-41 

3 per cent solution of maleio acid \ 


1 „ fumaric „ f 

1 per cent solution of mesaconic acid {tram) 

ud **1 

35*41 

1 „ * ,, citraconic acid (cu>) 

23-31 


of benzaldoxime, and are to be expected with the 
isomeric diazotates. 

Differences in interfaciai activity also existing 
between short-chain structural isomers such as the 
toluic acids, cresols. phthalic acids and butyl alcohols 
are regarded as additional evidence that interfaciai 
orientation does, in fact, occur in many cases where 
the adsorbate molecules have been previously con¬ 
sidered too small to display any marked amphipathy. 

C. C. Addison. 

Chemistry Department, 

Harris Institute Technical College, 

Preston, Lancs. 

1 Powney and Addison, Trans. Faraday a'or., 33, 1243 (1937); 34, 
856 (1933). 


Fibre-Follicle Terminology in the Mammalia 

A consideration of recent investigations 1 -' 5 into 
the early development of the coats and fibres of 
various breeds of sheep and also of other mammalian 
types suggests the need for a standard follicle 
nomenclature. It has been found that the types 
within the follicle population and their group arrange¬ 
ment in the skin of the foetus and lamb are among 
the chief factors which determine what type of staple 
and fleece will be produced. It is obviously necessary, 
therefore, to agree upon a consistent terminology if 
research in this field is to be intelligibly co-ordinated. 
The accompanying table indicates the present con¬ 
fusion and incorporates our suggestion for a termino¬ 
logy which is simple and, on the basis of our present 
knowledge, adequate enough to cover all the im¬ 
portant follicle types in the mammalian coat. 

It is now well established that the basis of the 
follicle bundle is usually the trio group, that is, a 
group of three follicles wliich in the sheep 1ms a 
special significance in that it produces certain special 
types of fibres. Other and smaller follicles develop 
later in association with each trio to complete the 
follicle bundle. First, then, there are these two 
clearly defined growth stages, namely: (1) the 

phase leading to the formation of the trio group ; 
(2) the succeeding or post-trio phase. 

In order to make the distinction clear, we suggest 
that those follicles which are differentiated during 
the first phase should be termed primary follicles, and 
those comprising the second phase, secondary follicles . 

All the trio follicles are therefore primary, but in 
some types it is possible to subdivide the central 
members of the trios into two categories, namely: 
(1) those which are differentiated early in the first 
phase; (2) those which are differentiated later in 
the first phase. 

The earlier and therefore more advanced series of 
central trio follicles we now term primary X follicles 
and those which belong to the later stages of the 
first phase, primary T follicles . It is important to 
add, however, that, at least in the Merino breed} not 
all primary X- or F-follieles become the central 
members of a trio. Occasionally one remains separate 
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Pn#poed New TerminolMio 1 Dutrden (1939) 

! 

Gibbs (1938) 

Galpm (1936) 

Wildman 

(1932) 

Toldt (1911) 
and 

Hofer (3914) 

Spottel 

and 

Tan/cr (1923) 

Primary follicles 

(a) Central trio / primary X 

follicles \ primary Y 

(b) Lateral trio f primary x 

follicles ^\pnmaryy 

| (e) Couplet f primary X+x 

! folliclcb ^Xprvnary Y +y 

^' d> femdS -{primary X or T 

— Trio Follicles 

« (a) central trio 
folhcles 

». (b) lateral trio 
follicles 

f primary 
m J follicles 
** i secondary 
UulHclea 

*= tertiary 
follicles 

CX follicles 

\y follicles 

f x follicles 
~ \y follicles 

primary 

follicles 

secondary 

follicles 

lateral trio 
folbcles 

=Mittelhaar 

follicles 

Stammha&r 

follicles 

J Leithaar 
j follicles 

Secondary Follicles 

Post-Trio Follicles 

Quaternary 

follicles 



Beihaar 

follicles 

Gnippenhaar 

follicles 


and distinct throughout the whole period and may 
be termed a ‘solitary’ follicle. A few may become 
associated during the first phase with only one 
lateral follicle, and these have been termed ‘couplets’. 

We are of the opinion that this terminology, whilst 
it recognizes the follicle types described by other 
workers, eliminates confusion by clearly distinguish¬ 
ing the follicles characteristic of the two main 
growth phases which are so important in any consider- 


stable bodies of water oscillating in estuaries ha 
long been known, but stability in an open bay sue] 
as Liverpool Bay is of great interest and worthy o 
further investigation. 

S. elegans appears to have one main spawninj 
period, January to May, while S, setosa appears t> 
have at least two, namely, April to June and August 
The winter brood of S. setosa attains a larger averag 
size than the summer brood. 


ation of the basis of fleece structure. 

A. B. WtTiDman. 
Wool Industries Research 
Association, 
Headingley, Leeds. 

H. B. Carter. 
McMaster Animal Health 
Laboratory, 

Glebe, Sydney. Oct. 11. 
Dnmrden, J. 3?., (posthumous paper), Trans, 
Bov. Soc. Edin., 59, Pt. 3, No. 28 (1938-39). 
1 Galpln, N-, J. Agric. Scl 85 (1935). 

1 Gibbs, H. F., Proc. Zool. Soc. Land., B, 108, 
Pt. 3 (1938). 

1 'WUdman, A. B„ Proc. Zool. Soc., Bond., Pt. 
2 (1932). 

‘ Carter, H. B., (unpublished), (1939). 


Sagitta as an Indicator of Water 
Movements in the Irish Sea 
In a recent study 1 on the occur¬ 
rence of the planktonic genus 
Sagitta in weekly collections at 
Port Erin 1928-37 (excepting 1935) 
and the Mersey Channel, More- 
sambe Bay, Anglesey coast 1937, 
nteresting facts have emerged. It 
seems desirable to give some of the 
results here pending publication 
:>f the whole. Two species are found: 





2. Port Erin 1937 
S. elegans 

Merrill, the oceanic form 1 , is predominant at Port 
Erin; S. setosa J. Muller, the coastal form, is pre- 
lominunt in Liverpool Bay and is recorded here for 
£be first time. S. elegans is absent from the Liverpool 
district until Pebruary-March, when an influx occurs 
sorrelated with the appearance of high salinities (see 
graph), &* setosa is absent from Port Erin until 
September—December with a nrmyinrmm in October 
[see graph). These interchanges of species occur at 
about the periods of tljs equinoctial tides and indicate 
(a) extffiosive m i xing of inshore and offshore waters 
m the* greater volume and movements of the 
and ^) the occurrence of relatively 
podftee^of iwater in Liverpool Bay in periods 
occurrence of relatively 


Percentage S. setosa m tow-nettings in thu Liverpool District 
1937 and at Port Erin 1928-37 {except 1935) are given with 
SALINITY READINGS % 0 AT THE BAR LIGHTSHIP (1937) AND MEAN 
MONTHLY SALINITIES AT PORT ERIN FOR 1938 AND 1937. 

S. setosa Salinity 

1. Liverpool District 1937 3. PortEriu 1986 | 5. Bar Lightship 1937 7. Port Brin 1930 


4. do. 1928-34 I 0. PortEnn 1937 

Data on the rates of growth, time of sexual maturit 
and relative abundance of the two species at differei 
seasons of the year, with a discussion on tl 
sexual cycles, will, it is hoped, be given by one of i 
(E. L. P.) later. 

We are indebted to the Oceanography Depar 
ment at the University of Liverpool and the staff ■ 
the Port Erin Biological Station for the data c 
salinity. 


Department of Zoology, 
University of Liverpool. 
Sept. 8, 


E. Lowe Pierce. 
J. H. Orton, 


1 Pierce^E. Lowe, Thesis, Cohen Library, University of Llverpt 
‘Bussell, F. 8*. J, Mar . Biol. Assoc.. 20 (2). 309 (1936). 
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Sponge Mortality at British Honduras 

A heavy mortality among commercial sponges, 
similar to the Bahamas mortality reported by 
Gaits off, Brown, Smith and Smith 1 , haa appeared 
among sponges off the coast of British Honduras. 
The disease appeared first in the Bahamas in Decem¬ 
ber 1938, on the north coast of Cuba in February 
1939, and at Key West, Florida, in March. Losses 
were first reported from British Honduras in June 
and continued to appear during July and August. 

Investigations were earned out in British Honduras 
by me during August and have yielded the following 
results. 

The sponges, for the most part under cultivation, 
grow upon grounds within Tumeffe lagoon, which 
is enclosed by islands and communicates with the 
sea by small creeks and larger channels. The sequence 
of infection, as recorded by Government and private 
sponge planters, has followed the general trend of 
water movements within the lagoon. Originating 
near a large ope n i ng from the sea, the mortality 
spread first to the more open waters to leeward and 
only later appeared in more deeply embayed areas, 
and in areas broken up by small cays. 

During the months of April, May and June rainfall 
was less than 25 per cent of the amount recorded in 
previous years and water temperatures were generally 
higher. There is evidence that the salinity during 
June reached very high values, but unfortunately 
accurate figures are not available. In July and August 
the conditions of drought, high temperature and 
salinity were replaced by normal conditions, and in 
August accurate determinations placed temperature 
and salinity within the range of observation for 
previous years, although the mortality remained 
unchecked. 

Examination of plankton collected with 120 mesh 
per inch silk townet during August showed no unusual 
constituents or abnormal quantities of the species 
normally present. In accordance with previous 
examinations, a general paucity of life was disclosed. 

The microplankton was also poor, except for the 
presence of bacteria, considered to be the food of the 
sponges. Bacterial examination showed 2,000-30,000 
organisms per c.c. in various parts of the lagoon 
during August. This compared with 2,000-25,000 
observed during May. 

No unusual mortality was observed among other 
forms of life in the lagoon. Non-commercial sponges 
remained unaffected by the disaster. 

Microscopic investigation disclosed the presence of 
fungus-like filaments in the great majority of dying 
sponges examined. In appearance, spread of infection 
through the individual sponge, and greater abundance 
in the transition zone between dead and living tissues, 
the organism was indistinguishable from that held 
probably responsible for the Bahamas disease. Apart 
from the fungal filaments no organisms have been 
observed other than those characteristically appear¬ 
ing after the onset of decay. 

The successive appearance of the mortality at Key 
West and at Tumeffe and the local progress of the 
mortality along the path of water currents renders it 
probable that the disease organism was transmitted 
from Key West to Tumeffe by an ocean current. The 
strong current running counter to the Gulf Stream 
along the shores of the Gulf of Mexico and the Gulf 
of Campeche has a velocity varying from 0*5 to 
2 knots. The time elapsed between the appearance 
of sponge damage at Key West and at TWneffe is 


ample for transmission of the organism by this 
current. 

At the time of writing no further damage has been 
reported from Tumeffe since the middle of August. 

F. G. Walton Smith. 
Sponge Fishery Investigations, 

Nassau, N.P., Bahamas. 

Sept. 11. 

1 NaTUBB, 143, 807 (Ifl39). 


Transplants of Sea-Island Cotton 

With regard to the statement made by Prof. 
Macbride in Nature of February 4, p. 205, that 
“the effort to transplant sea-island cotton from 
islets off the coast of Carolina to other parts of the 
world has resulted in failure. In a few years the 
transplanted cotton reverts to the native stock”, the 
following facts, which do not quite support this view, 
may be of interest. 

Sea-island cotton has been grown at the Govern¬ 
ment Agricultural Farm, Sakrand, Sind, for at least 
ten years, and the samples raised at this Farm have 
been regularly tested at this Laboratory since 1929- 
30. It has been found that in the second year of 
tests (1930-31) the mean fibre-length dropped from 
1*44 in. to 1*25 in., but since then it has remained 
more or less the same with the exception of 1936-37 
when it declined temporarily to 1*18 in. The mean 
fibre-weight per inch has remained remarkably 
steady at about 0*117 x 10-* oz. From the Farm 
the cotton spread to the cultivators’ fields and in 
1935-36 the area under its cultivation stood at 
1,400 acres, giving a crop of about seven hundred 
bales. Since then the area has decreased sharply, 
not because of any deterioration in its fibre-properties, 
but because of its poor yield, which prevented the 
cultivators from getting adequate monetary return 
for their labour. 

It will thus be seen that at least during the last 
ten years it has not reverted, when grown in Sind, 
to the native stock, which is a neglectum type having 
a mean fibre-length of about 0-70 in. and a fibre- 
weight per inch of about 0*300 X 10"* oz., that is, 
nearly half as long and three times as coarse in staple 
as the Sind sea-island cotton. Its yield, however, 
has not been satisfactory, and it may be said to have 
failed on that account. 

Nazeb Ahmad. 

Cotton Technological Laboratory, 

Matunga, Bombay. 

Sept. 1. 


Myzus ornatus a Vector of Potato Viruses 
Towards the end of 1932, aphids later identified 
as Myzus ornatus 1 were found feeding on clover plants 
in a glasshouse at the Agricultural College, Glasnevin. 
The species has since been recorded on a wide host 
range which includes potatoes, a fact which prompted 
the carry ing out of tests to ascertain the efficiency 
of this species as a vector of potato viruses. 

It was used in three separate trials as a vector of 
leaf roll, and the results showed that out of sixteen 
healthy potato plants colonized with Myzus ornatus 
from a leaf roll source, ten developed leaf roll. In 
two trials as a vector of virus Y» five out of sixteen 
healthy potato plants became infected with this 
virus. Negative results have so far been obtained in 
trials with viruses X and A# 
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Myzus omatus has been found to only a very slight 
extent feeding on field crops of potatoes in Eire, 
consequently it is probable that it is not important 
as a vector of potato viruses under field conditions. 
In view of its wide host range and of the above 
results, and on analogy with Myzus persicce, it is 
probable that Myzus omatus may act as a vector of 
viruses of crops other than the potato. 

James B. Lottghnaite. 
Albert Agricultural College, 

Glasnevin, 

Dublin. 

1 Lalng, “A new Aphid-Pest of Violets’*. Ent Mon. Maa.. 68, 32-53 
(1932). 


Determination of Growth-Rates by the Optical Lever 
Method 

Rhythm was suspected to occur in the growth-rates 
of seedlings but it could not be detected with the 
ordinary microscopic methods. The method described 
here is promising and proved to be accurate and 
practical. 



Rhythm in cell proliferation is habitually retained 
in spite of certain variations in the periodicity which 
are induced by changes in the environmental factors. 
This kind of rhythm cannot be detected directly, 
but only by means of histological methods. Growth 
by cell enlargement increases the hulk considerably 
in a short time, which makes it probable that a 
sufficiently sensitive method should make it possible 
to detect rhythm by direct measurement of growth 
rates, if it exists at all. 

t There is good reason for thinking that the elabora¬ 
tion of phyfeohormones of the bios group and that of 
the phytohomaones of the auxin group are correlated. 
Since the bios factors regulate the process of cell 
proliferation and the auxin factors regulate cell 
ffok -rgem ent, it is probable that rhythm in cell 
^dargesnent must exist and that it is correlated to 
the ibythm observed in cell proliferation. The optical 
laves? method should yield satisfactory evidence of 
rhythm if it exists. 

The optical lover method offers several advantages 
over the macroscopic methods. It is not necessary 
to mark the seedling; the seedling need not be 
disturbed during tb$ period of observation; the 
seedling need not be exposed to fi ght ; the factors 
influencing the growth-rate may be controlled during 
the observation 5 the scale reading varies constantly 
with the growth and may bo recorded at any time; 


the sensitivity may be increased beyond the limits 
possible in the microscopic method. In the set-up 
which we employed in recent experiments the direct 
reading was 0*002 mm. 

A galvanometer mirror was mounted on the balance 
wheel of a watch movement. It reflected a beam of 
light, coming from a scale, which turned through an 
angle that was twice as great as the angle through 
which the wheel turned. The beam was observed 
through a telescope, where the scale was read with 
the aid of a reticule. A light glass arm was mounted 
on the wheel and had a small bead on the distal 
end. The movement of the growing point turned the 
wheel. Friction at the point of contact was slight, and 
in the jewel bearings of the wheel, negligible. The 
moment of inertia of the system was small. A force 
of 6 mgm. applied at the bead was sufficient to raise 
the lever arm. If the wheel was turned through an 
angle that was greater than was permitted to obtain 
accurate results, the scale reading was automatically 
thrown out of view. The elevation of the arm pro¬ 
duced by growth was easily compensated by means 
of a rack and pinion adjustment mounted on the 
standard which carried the system. Without this 
arrangement the optical lever method would not be 
practical. 

The displacement of the bead is determined from 
the formula: 


E - 


PP 1 
2D 


X L, 


in which E is the displacement; pp' the difference 
in consecutive scale readings ; L the length of the 
lever arm and D the distance from the scale to the 
mirror. 

D was determined directly and found to be 
4458*0 mm. L was determined approximately with 
callipers at first and then precisely by using the 
formula, but determining E with a measuring micro¬ 
scope. It was found to be 20*50 mm. By actual 
triads the probable error for our set-up was found to 
be less than 0*2 microns. 

The seedling was placed on an adjustable stand 
which made it possible to bring the growing point 
into contact with the bead without disturbing the 
set-up, which was adjusted so that readings could be 
taken immediately after contact was made. This 
feature is of practical importance in the method. 

The seedling was kept in a chamber which had an 
adjustable side. This side had a small aperture 
through which the beam of light could go to and 
from the mirror. The chamber made it possible to con¬ 
trol the light, the temperature and the relative 
humidity. 

One example will suffice to illustrate the method. 
The see dling grew in a substratum of peat and sand. 
It was watered with standard Knap solution at the'" 
time of planting and not again except forty-five 
hours after recording had begun. Seventy-two hours 
after planting, when the hypocotyl was just emerging 
from the soil, contact was made between the hypocotyl 
and the bead. The temperature was 72° F. through¬ 
out the period of the experiment; the relative 
humidity was 90 per cent before the recording began, 
70 per cent for the first forty-three hours of recording 
and 96 per cent for the remaining hours. 

The growth-rate is given graphically in the accom¬ 
panying figure. It increased somewhat with the 
relative humidity and the increment could be noted 
after six minutes. The addition of water to the soil 
increased the rate very much, which was noted one 
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and on© half minutes after watering, and made the 
periodicity much more pronounced. 

The plant never ceased growing. The periodicity 
was evident before and after the changes in the 
environmental conditions. The average value of the 
growth-rate was calculated for each hour of the three 
cycles. From the values obtained, the general 
average rate of growth was obtained and found to 
be 1-092 mm. per hour. Employing this value the 
calculated final height was 6*8 cm. By actual 
measurement it was found to be 6 *4 cm. The evidence 
justifies the conclusion that the method is accurate 
and practical. 

William A. Beck* 

Institutum Divx Thomae. 

Athenaeum of Ohio, 

Mount Washington, 

Cincinnati. 

Sept. 7. 


Flavin-Adenine-Dinucleotide in Tissues of Rats on 
Diet Deficient in Flavin 

Ochoa and Peters 1 found cocarboxylase decreased 
in tissues of pigeons fed on a diet deficient in. vitamin 
B x . Axelrod and Elvehjem* reported a diminu tion 
of cozymase in tissues of animals on a nicotinic acid 
free diet. We now find a similar diminu tion in the 
flavin-adenine - dinucle ot ide content of boiled extracts 
of tissues from rats fed on a diet deficient in flavin. 
The rats (average weight 35 gm.) were fed a 
synthetic diet of rice starch, casein (alcohol extracted), 
salt mixture, supplemented by cod liver oil, crystalline 
vitamin B 2 hydrochloride, a 50 per cent alcohol 
yeast concentrate 5 , and a liver filtrate from a 
previous fuller’s earth and franeonite adsorption. 
These supplements were flavin-free. 


Mean flavln-adenlne-dinucleotlde content of rat tisanes (expressed 
In m gm./gm. fresh tissue). 


Group 

Diet 

No. of 
animals 

Mean weight 
increase (mo. 
£ 2 < S.E. 
mean) 

Tissue 

Mean 
nucleotide 
(±2x S.E. 
mean) 

A 

Flavin 

deficient 

6 

14‘9dk4*0 

Brain 

Heart 

Kidney 

Liver 

10*5±0*6 

38-0±5*0 

72 *4 ±11-0 
40*7±10*0 

B 

j 

Flavin 

deficient 

plus 

BOiUgm. 

flavin 
per day 

« 

79 *8 ±14*0 

Brain 

Heart 

Kidney 

Liver 

Ssssi 

-H-H-H-H 

ONSfl 

Mnobl' 

t-tat-00 


The nucleotide was determined after the method 
of Warburg and Christian 4 , and solutions standar¬ 
dized from a pure specimen kindly sent by Prof. O. 
Warburg. Group A, fed the above diet for 5 weeks, 

L increased in weight but slightly (see table), while 
Group B, receiving in addition 50 [xgm. flavin per day, 
had a normal growth rate. Some rats in Group A 
showed a dermatitis, especially around the eyes, and 
others (results not recorded in table) died before the 
conclusion of the experiment. It is Been that the 
mean flavin-adenine-dimicleotide values of Group A 
are all lower than those of Group B. This is especially 
so in the case of heart and liver tissue. Application of 
Fisher’s t test to the difference of means of the heart 
and liver figures gives t = 6-1 and 3*81 respectively. 
For P = 0*01, t = 3-17. These figures are thus 
clearly significant, and afford direct evidence of a 
further instance of a deficiency in the vitamin B 
complex affecting biological oxidation systems. 


These results will be reported in detail elsewhere. 
We are indebted to the Nuffield Trustees and the 
Hildebrand Hannsworth Trustees (Merton College) 
for financial support. 

Note added in proof. In a letter which has just 
appeared (Nature, 144, 670 ; 1939) Axelrod, Sober 
and Elvehjem report a decrease of -amino-acid 
oxidase in kidney and liver of rats fed on a flavin- 
deficient diet, suggesting a deficiency of its coenzyme. 
Our own independent results furnish the direct 
proof of this. 

S. Ochoa. 

Department of Biochemistry, ft. J. Rossiter. 
Oxford. 

Sept. 18. 

1 Ochoa and Peters, Biochem. J ., 32, 1501 (1938). 

•Axelrod and Elvehjem, Nature, 143, 231 (1939), 

• Klnnendey, O’Brien, Peters and Reader, Biochem. J 27, 225 (1933). 

* Warburg and Christian, Biochem Z 293, 150 (1938). 


Mechanism of Decomposition of Hydrogen Peroxide 
by Catalase 

We have recently suggested 1 that the decomposition 
of hydrogen peroxide by catalase is brought about by 
the successive reduction of the catalase iron by the 
peroxide and its re-oxidation by molecular oxygen ; 
the reaction proceeding according to the following 
equations : 

4Fe* * * -f 2H a O a = 4H* -f 20* 

4Fe* * -f* 4H* -f~ O a *=* 4Fe* * * -f- 2H a O 

2H.Oj =ss 2H a O -f O* 

The evidence supporting this suggestion can be 
sum m arized as follows : 

(1) It can be shown spectroscopically that the 
trivalent iron of azide- or hydroxylarnine-catalase is 
rapidly reduced by hydrogen peroxide, although a 
powerful reducing agent such as sodium hypo¬ 
sulphite reduces neither the free catalase nor its 
azide or hydroxylamine derivatives. 

(2) The reduced azide- or hydroxylamine-catalas© 
is readily re-oxidized by molecular oxygen but not 
by hydrogen peroxide or potassium ferricyanide*. 

(3) It has been demonstrated manometrically that 
the complete removal of oxygen inhibits the catalytic 
activity of the enzyme by at least 88 per cent in 
acid phosphate solution and only by 40-70 per cent 
in a more alkaline phosphate buffer solution. The 
remaining activity of the enzyme in these experi¬ 
ments is due to a slow non-enzymic decomposition 
of hydrogen peroxide, which increases with the pH, 
and which liberates a sufficient amount of oxygen 
to promote the catalytic activity of the enzyme 1 . 

In our oxygen-free manometric experiments, strong 
or even complete inhibition of catalase was obtained 
only when the non-enzymic decomposition of hydro¬ 
gen peroxide was almost completely abolished. The 
formation of oxygen during the experiments from 
non-catalytic decomposition must be avoided because, 
according to the cyclic mechanism of decomposition 
proposed by us, the slightest trace of oxygen can, by 
initiating a series of oxidations and reductions, bring 
about an extensive decomposition of hydrogen per¬ 
oxide limited only by the stability of the enzyme 
preparation. The experiments, therefore, had to be 
carried out in absence of impurities containing othei 
catalytic metals or haem at in compounds, at a low pH, 
in thoroughly cleaned flasks and using purified 
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reagents* Moreover, the small amount of oxygen 
evolved from hydrogen peroxide e\en under these 
conditions was rapidly eliminated from the solution 
by shaking it vigorously in a thin layer. 

Our results have been challenged, however, by 
Johnson and Schouvenburg 3 , who claim to have been 
able to demonstrate that the catalytic decomposition 
of hydrogen peroxide by catalase may take place in 
the complete absence of molecular oxygen. Their 
evidence is derived from a qualitative experiment 
showing that hydrogen peroxide added under strictly 
anaerobic conditions to luminous bacteria is decom¬ 
posed by the catalase of these bacteria. The libera¬ 
tion of oxygen is shown by the appearance of lum¬ 
inescence in these bacteria, which was previously 
extinguished owing to the complete absence of oxygen. 
These experiments have been carried out with catalase 
of living and lysed bacteria, naturally in the presence 
of a great many of other intra- and extra-cellular 
catalysts and in strong buffer solutions at pH 7*3 ; 
in other words, under experimental conditions, which, 
as we have clearly shown in our paper 1 , would reveal 
only a partial or even no inhibition at all of the 
activity of catalase. 

On the other hand, if we assume that the catalase 
in their experiments was strongly (90 per cent) 
inhibited, wliich is very improbable, the remaining 
catalytic activity would liberate a sufficient amount 
of oxygen to induce luminescence in their bacteria. 

We can say in conclusion that their experiments. 
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far from disproving our results, show only that the 
qualitative tests with luminescent bacteria are of 
very little use in the study of this problem, for which 
reliable and strictly quantitative methods are already 
available. 

D. Keiian. 

E. F. Hartree. 

Molteno Institute, 

University, 

Cambridge. 

Oct. 13. 

* JEeiUn, D., and Hartree, E. F., P)oc. Roy. Soo B, 184, 307 (1938). 

3 KeiUn, D., and Hartree, E. F„ Proc. Roy. 3oc., B, 181, 173 (1936). 

* Johnson, F. H., and van Schonvenburg, Nature, 144, 634 (1939). 


Tables for Statisticians 

In my review of “Statistical Tables”, by Fisher 
and Yates (Nature, September 23, p. 533), I referred 
to the “interesting innovation of providing mean 
differences for half the interval only”. Dr. L. J. 
Comrie has pointed out to me that this practice is 
followed in E. V. Huntington’s “Four Place Tables 
of Logarithms and Trigonometric Functions”, and I 
gladly take the opportunity of acknowledging this 
fact. 

J. Wishart. 

School of Agriculture, 

Cambridge. 


Points from Foregoing Letters 


The intensity of vertically directed mesotrons at 
different heights in the atmosphere has been 
measured by E. G. Dymond in a series of balloon 
flights. It is found that the intensity rises to a 
m^vimnm of nine times the ground level value at 
an air pressure of about 80 mm, mercury. In order to 
bring the theoretical intensity variations, derived by 
Euler and Heisenberg, into agreement with these 
experimental results, it is suggested that there is a 
minimum energy of formation of mesotrons in the 
upper atmosphere, of about 8 X 10® ev. 

H. R. Nettle ton records the conclusion of a series 
of researches on the absolute measurement of elec¬ 
trical resistance by the development of a method 
which utilizes the average e.m.f. of a commutating 
generator. He describes how difficulties associated 
with the method have been overcome, and states 
that resistances of approximately an ohm can be 
measured rapidly with an accuracy of a few parts 
in a hundred thousand. 

C. C, Addison finds some interesting differences in 
infcsrfi&eial activity between short-chain isomeric com¬ 
pounds of classes not previously regarded as surface 
active. Inierfooial tension measurements may be 
used to differentiate between such structural or 
stereoisornerio compounds. 

A. B. 'Wildrnan and H. B. Carter indicate the 
present confusion in the terminology of fibre-follicles 
in the Mammalia. They suggest a new terminology 
which recognizes clearly two main growth phases and 
which should make possible a more intelligible co¬ 
ordination of research on the development of the 
mammalian coat. 


E. Lowe Pierce and J. H. Orton find that SayUta 
elegam is predominant or exclusively present at Port 
Erin and S . setosa in Liverpool Bay, except during 
equinoctial tides when interchange of species occurs. 
It is inferred that extensive mixing of inshore and off¬ 
shore waters occurs at equinoctial tides and that at 
other periods a relatively stable body of water exists 
m Liverpool Bay. 

Mortality among sponges off the coast of British 
Honduras is reported by F. G. Walton Smith. 
Evidence is given to show that the probable cause is 
identical with that of the recent Bahamas mortality ; 
the time and place of appearance support the sugges¬ 
tion that the disease has been transmitted by ocean 
currents. 

The aphid Myzus omatus is found by J. B. 
Loughnane to be a vector of certain potato viruses. 
In view of this ability and of its wide host range, 
it is suggested that this species may act as a vector 
of viruses of plants other than the potato, 

S. Ochoa and R. J. Rossiter report a decrease of 
the flavin-adenine-dinucleotide of Warburg and 
Christian in the heart and liver of rats fed on a 
flavin-deficient diet, providing another instance of a 
deficiency of the vitamin b B complex affecting a 
biological oxidation system. 

D. Keilin and E. F, Hartree find that the decom¬ 
position of hydrogen peroxide by catalase is brought 
about by the successive reduction of the catalase 
iron by the peroxide and its reoxidation by the 
molecular oxygen. This is in contradiction to the 
view of Johnson and Schouvenberg, which was based 
on qualitative tests with l umin ous bacteria. 
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RESEARCH ITEMS 


‘Hermanation' 

‘Hermanation’, Harms Weltzel explains [J. Gypsy 
Lore Soc., Ser. 3, 18, 4 ; 1939), is derived by the 
gypsies of Germany from the German ‘harmonieren’, 
in the sense of ‘getting on well with 1 . If this is 
correct, it is remarkable that the Sinti should have 
adopted a German term for so characteristic and 
ancient an institution. It is centuries old among 
German gypsies or rather among Sinti only. It is 
the basic principle in the structure of their unity. 
It is the union of a small group of gypsies, in which 
the number of families is not limited, and the leader 
is not a chief, but a ‘dispenser of justice’, or ‘judge’. 
The Hermanation also applies to a definite localized 
group. Most of the gypsies of central Germany 
belong to one. The ‘Kartepoor’ is so called 
from the beautiful tail feather of the moor-cock, 
which hunters often wear in their hat. Members 
of one Hermanation would not eat with those 
belonging to another. Sometimes the term is used 
as a synonym for a meeting, when it is equivalent to 
Tsillu, the gathering at which matters concerning 
gypsy law are discussed, and marriages, dispensations 
of justice, cases of outlawry, and the like are settled. 
From this it follows that Hermanation denotes a 
grouping of families which, on the basis of a bond of 
relationship, subjects itself to its senior member and 
his colleagues in matters of definite custom. The 
‘judge’, who was in no sense a ‘chieF or ‘king’, had to 
be a person of reputation and unblemished character 
(in the gypsy sense), of imposing appearance, and of 
pure gypsy blood. Supplementary information con¬ 
cerns ceremonial purity, in which taboos relating to 
women are stressed: for example, the sole of a woman’s 
shoe renders things unclean, and hence it is never 
mended ; while among the Krauses a woman carrying 
a jug or bucket must hold it away from her body. 

Bunas of Bengal 

On various occasions in 1933-35, Minendra Nath 
Basu carried out investigations of the physical, 
social and cultural peculiarities of the Buna colonies 
in Bengal (J. Department of Letters, Univ. of Calcutta, 
32, 1939). The Bunas are an aboriginal people of 
Bengal, probably immigrants from Chota Nagpur, 
attracted by the demand for ‘landless’ labour. 
Buna is a name given them as a ‘wild* people, 
though there are other interpretations. In the 
villages they live in separate areas; and the state¬ 
ment that they are hated by Hindu and Mahom- 
medan alike on account of their fondness for fowl 
k and pork is correct; but nevertheless a large amount 
of inter mix ture with the two communities has taken 
place. Anthropometric measurements and observa¬ 
tions of 220 subjects show skin colour (unexposed) 
varying from tawny white to dark; hair wavy, but 
with I-6 per cent woolly; in colour, black, dark 
brown or grey. Eye slit horizontal, or straight; eye- 
colour dark brown, 05 per cent, with medium and 
light brown as variants. The nose is generally 
straight, though convex noses occur; no alveolar 
prognathism, and facial prognathism slight; lips 
medium, 85 per cent without eversion ; the chin is 
prominent; and the body musculature is marked. 
The following are the percentages for: (1) stature, 
male, ranging from 130*0 (very short) to 179*9 (tall); 


the highest percentage is 82*5 in the group 150*0- 
159*0, the next highest percentage being 9*5 in the 
group 160*0-109*9; females, range 140 (short) to 
152*9 (below medium), 05 per cent being in the group 
140*0-149*9 ; (2) cephalic index, males, dolicho¬ 

cephalic, 41 percent,mesocephalic, 54per cent, braeby- 
cephalic, 5 per cent; females, 40 per cent, 20 per 
cent, and 40 per cent respectively ,* nasal index, 
males, leptorrhine 20 per cent, mesorrhine 70*5, 
platyrrhine 3-5 ; females, 5 per cent, 80 per cent 
and 15 per cent respectively. On analysis it appears 
that the Bunas are a highly mixed group, of which 
the basic stock was probably indigenous to Chota 
Nagpur, but which afuerwards intermixed freely 
with the peoples of Bengal, Brahmans, Kayasthas, 
and Namasudras, and lower Hindu castes. 

Blood Groups in Africa 

Dr. R. Elsden-Drew has described the results of 
an investigation into the distribution of blood 
groups among African natives (Pub. S. African Inst. 
Med. Res., 44, Johannesburg, 1939). Tribes were 
examined over a wide area in Southern Rhodesia, 
Nyasaland, Tanganyika, Kenya and Uganda, Mid a 
number of blood specimens were collected and 
examined in the field. Considerable differences exist 
between the peoples investigated, for the percentage 
of the 0-group varies from 41 in the Lango to 74 in 
the Ndau ; the percentage of the B-group ranges 
from 5 in the Gogo to 31 in the Ankonde, while the 
A -group ranges from 13 in the Ndau to 32 in the 
Akamba. The significance of the ethnological dis¬ 
tribution of the blood groups is discussed, and it is 
suggested that the Bantu did not descend from the 
Negro, but are rather a purer example of a co mm on 
stock, and that the migration on the west coast has 
been from east to west rather than in the contrary 
direction. The Bush people are shown to be less 
‘ancient* than are the Bantu, and an Egyptian origin 
is suggested for the Hottentot. The technique 
employed is described, the findings are subjected to 
statistical examination, and tables are given of the 
calculated gene frequencies. 

Employment Tests'for Rayon Factory Hands 

Sigemi H. Kirihara and Kazuo Nakamura (Report 
No. 41. Japan Institute for Science of Labour) carried 
out a study to see what relation there was between 
mental characteristics and efficiency in the operatives 
of a rayon, factory. The ages of the workers ranged 
from 14 to 18 years. An intelligence test and various 
performance tests were given to the workers on a 
number of processes, and the results of the tests 
were correlated both with the quality and quantity 
of the output. Intelligence apparently plays a 
negligible part in success in all processes with the 
exception of ‘reeling’; this process gives a positive 
correlation with all the tests whereas the others give 
either negative or insignificant correlations. Taking 
the results at their face value, the use of tests would 
not give a better selection than the more usual 
methods. The writers, however, do not give an 
adequate account of their method, and although 
they indicate that motion studies were attempted, 
they do not make it clear whether the results of such 
studies guided them in their choice of tests. 
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A Pleistocene Bird's Egg 

Eggs are rarely found in fossil deposits, so that the 
discovery of a bird’s egg on the east slope of Lone 
Mountain, Nevada, in a deposit attributed to Pleisto¬ 
cene times, deserves notice. Alexander Wetmore 
states that the egg, of which only one half has been 
preserved, is embedded in dendritic tufa, having 
apparently been deposited in water beneath a cone 
of that material in which it afterwards became 
involved (Condor, 41, 98 ; 1939). It measures about 
63 mm . in length and 38*5 mm. in width ; the shell 
is pale olive buff in colour on the outer surface and 
its surface hears irregularly scattered pits. Although 
no identification is claimed, the author states that 
comparison with modem eggs suggests that the fossil 
egg comes closest to the egg of a cormorant. 

Jungle Yellow Fever and other Diseases 

Impobtattt studies on jungle yellow fever in 
Brazil are described in the annual report for 1938 of 
the International Health Division of the Rockefeller 
Foundation, recently published. Jungle yellow fever 
differs from the classical variety of yellow fever in 
that it is not conveyed by the mosquito, JEdes 
cegypti . As a result of much research, it seems 
probable that certain monkeys may be reservoirs of 
jungle yellow fever, infection from which may be trans¬ 
mitted to man by two species of mosquito. Preventive 
vaccination with a particular strain of virus has been 
extensively pursued, more than a million persons 
having been inoculated, but it is too soon to state 
with what amount of success. Malaria, influenza, 
tuberculosis, and worm and other diseases have also 
been the subjects of study. Details are given upon 
finance, and of grants made to various bodies, schools 
and individuals. 

A Trypanosome in a Tigress 

Parasitic trypanosomes are found in the blood 
and tissues of various kinds of vertebrates, sometimes 
causing important diseases in animals, for example, 
in the horse, and the African sleeping sickness in man. 
They are, however, rarely found in carnivorous 
animals, and the record of a trypanosome encountered 
in a tigress by Dr. Z. Mohamed is therefore of con¬ 
siderable interest (Ministry of Agriculture, Egypt. 
Veterinary Service BvU No. 200. Cairo, 1939). The 
animal came from Sumatra to the Zoological Gardens, 
Giza, in 1926; it had always been healthy, but 
.became ill on October 18, and died on October 21, 
1936. Trypanosomes were found in the blood in large 
numbers; cultures were failures, but inoculations 
into dogs, rabbits, rats and guinea pigs proved fatal 
to these animals in periods of from one to four 
months. The morphology of this tigress trypanosome 
is described ; it closely resembles that of Tr. ewmsi, 
which causes surra in camels, but differs from it in 
some paints, and is regarded as a new* species, for 
which the name Tr. kirdanii is proposed. The 
source of the infection in the tigress was not dis¬ 
covered. 

Toxicity of certain Insecticides 

G. R. Cameron and Cecile R. Doniger have carried 
out toxicity ecsperiments on mice, rate, guinea pigs 
and rabbits with lauryl thiocyanate and n-butyl- 
carbitol-thiocyanate (in the form of lethane 384). 
These agents are now being employed as contact 
insecticides in the campaign against the bed-bug. In 


field-work, they are diluted, usually with kerosene, 
to about 1 : 64 for the first-named, and 1 : 40 for 
lethane. Methods of exposure included contact in 
mini ature houses sprayed with the undiluted and 
diluted liquids, skin applications, oral administration 
and injections. Both compounds cause death of the 
experimental animals on injection, but in dilutions 
similar to those used in field work have produced no 
ill effects, and in such dilutions are unlikely to be 
dangerous to human beings. Undiluted lauryl thio¬ 
cyanate causes severe local reaction when applied to 
the skin, lethane only a slight reaction. The skin 
should, therefore, be protected when handling the 
undiluted substances ( J . Path, and Bact ., 49, 363 ; 
1939). 

Effect of Temperature on Chromosomes affected by X-rays 

K. Sax and E. Y. Enzmann (Proc. Nat . Acad. Sri., 
25, 397-406 ; 1939) have analysed the effect of 

temperature upon aberrations induced by X-rays on 
the chromosomes of Tradescantia microspores. Ex¬ 
cept for earliest prophase, it is found that X-rays 
induce considerably more breaks at 3° C. than at 
38° C. There is a critical temperature above which 
the number of observed breaks is much reduced, but 
this critical temperature varies with the season. The 
authors consider that X-rays induce a similar number 
of breaks at low and at high temperature, but at high 
temperatures the reunion of ends is accelerated; 
therefore the reunion of the original breakage points 
may take place. Misalignment may occur through 
the slowness of reunion at low temperatures. The 
reverse temperature effect at earliest prophase is 
difficult to explain, but may be due to s imil ar causes 
to those underlying the phenomena of chiasma 
formation, which also occurs at this stage. 

Analyses of Commercial Coals 

A report on the analysis of commercial grades of 
coal produced in the Nottinghamshire and Derby¬ 
shire area has just been published (Summary of Fuel 
Research Survey Paper No. 48. London: H.M. 
Stationery Office. 3s.). The report forms part of the 
general survey of the national coal resources which 
is now being carried out, and is the second to deal 
with commercial sampling in this area. It presents 
the results of the analysis of 277 grades of coal from 
seventeen collieries. The work of the survey proceeds 
along two parallel lines. The first deals with the 
seams as they occur below ground. The coal from 
the seams, however, is passed through many processes 
of blending, cleaning and grading before being 
marketed. The second line of investigation is there¬ 
fore to sample and analyse the actual products of the 
collieries, so that information may be available 
regarding the types of coal actually obtainable by, 
consumers. The present report is confined to work 
of the second kind and deals with such types as 
varieties for the manufacture of metallurgical coke, 
high-grade house and gas coals, locomotive and 
bunker fuels, and free-burning coals for steam 
raising and general industrial purposes. At each 
colliery visited, all the grades finding a commercial 
outlet were sampled and analysed. Against the 
recognized commercial name of each grade are given 
the screen size and description, inclu ding the method 
of preparation, use and seam of origin. These data 
are followed by the analyses. The report also includes 
a discussion of the variability of the grades and 
of the methods by which they are prepared. 
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Ground Vibrations near Dynamite Blasts 

This has been the subject of inveMtigation by L. Don 
^ Leet (Bull. Seia. Boc. Amer 29, No. 3, 487 : July 
1939), who has examined in detail the records of such 
quarry blasts obtained on a portable three-component 
seismograph. He found that high-frequency vibra¬ 
tions (25-50) of short duration {about 0*5 sec.) were 
typical of records on rock, whilst lower frequencies 
(3—5) and longer duration (max. 23 sec.) were recorded 
on unconsolidated earth fill, particularly if it exceeded 
about 20 ft. in thickness. Among the chief types of 
vibration, Bayleigh waves, Love uaves and a new 
(observationally) C-type wave were generally ob¬ 
served. The average period of the Rayleigh waves 
was 0*14 sec., the velocity of the front of the group 
about 1,000 ft./sec., and the velocity of the centre of 
energy about 800 ft./sec. The period of the Love 
waves was about 0*15 sec., and the beginning of the 
group corresponded roughly with the equation 

t — 0*340 -f- —with t in seconds and A in feet. The 
2180 

third type of surface wave, called G\ wa^ characterized 
by motion on all three components, with maximiim 
displacements in phase, a pull-down-left followed by 
a push-up-right or other similar combination. It 
most nearly resembled one of the theoretical coupled 
waves of Tiller. The apparent beginning of the C 
wave approximately fitted the travel-time equation 
A 

t — 0-100 + 2960 sec ‘ un * tb )‘ ft® period may 

have been 0*18 sec., but irregularity of form made 
the measurement uncertain. Some or all of these types 
of waves could be identified on the records examined 
b\ Leet, and their separation by velocity differences 
was undoubtedly a basic factor in the rapid diminu- 
1 ion of the initial amplitudes with distance. It wa* 
observed that the detailed manner in which this 
occurred was unique for every location, depending on 
local formations and velocities, but the range of 
amplitudes for various distances and sizes of charge 
coidd be predicted within limits which were narrow 
enough to be of practical engineering value in 
estimating probable effects on structures. Maximum 
amplitudes at distances greater than a few hundred 
feet from the shots reported (typically 60 per cent 
and 75 per cent quarry gelatin loaded in three holes 
6 in. diameter and 140 ft. deep) did not exceed $ and 
were often less than 1 '100 those found necessary to 
cause initial damage to plaster in a test house sub¬ 
jected to increasingly severe vibrations until damage 
occurred. 

Weather Periodicities in Turkestan 

Periodicities in weather observed in Turkestan 
and on the eastern shore of the Black Sea (V. A. 
Blagoveschensky, Piroda , No. 6 ; 1939) would appear 
to coincide with the 20-day period of variation which 
has been found to exist in the solar constant (cf. 
Abbot, Nature, 143, 705-709; 1939). While 

investigating the periodicities in daily minimum 
temperatures, Blagoveschensky discovered in them 
a master cycle, lasting, on the average. 18 n: 2 days, 
with a sharp fall maintained for 3-4 days at the 
beginning of each period, followed by a gradual 
increase until a new period is initiated by another 
fall. The master cycle may be interrupted on the 
ninth or tenth day by a fall, initiating another 
temperature wave. These waves occur throughout 
the year, and the summation of minimum tempera¬ 
tures within them shows that there is a more or less 


regular alternation of relatively warm and cold 
cycles. They appear to be determined by the pas¬ 
sages of families of major and secondary cyclones 
arriving from the north. 

Salts of Europium 

Although the rare-earth element europium was 
characterized by Demar^ay in 1900, its compounds 
have been little studied. H. N. McCoy (J. Amer. 
Ghem. Boc., 61, 2455 ; 1939) has examined some salts 
with different results from previous workers. The 
m -mtrobenzenesulphonate crystallizes with 6 (not 3) 
H a O, the citrate with 4 (not 5) H a O and the iodate 
with 4 (not 54) H a O. A number of other europic 
salts with organic acids, mostly with water of crystal¬ 
lization, were analysed. Europous salts are quickly 
oxidized by air when they are soluble, but the 
sulphate, EuS0 4 , was found to be stable and to 
suffer little change in a year. An improved titration 
method is described. 

Total Solar Eclipse Results of June 8, 1937 

In ‘‘Solar Eclipse Series* 5 No. 1 of the publications 
of the National Geographic Society (Washington) are 
described by several specialists the observations of 
the total solar eclipse of June 8, 1937, made from 
Canton Island, a small atoll in the Phoenix Islands, 
by the joint expedition of the National Geographic 
Society and the United States Navy. The observation 
of this eclipse presented unusual difficulties, because 
the path of totality was confined almost wholly to 
the Pacific Ocean, but the duration of totality, which 
exceeded 7 minutes—the longest since the year 699 
—was an incentive to the projected expedition, 
although no land site was near the position of longest 
totality. The expedition had perfect weather for the 
eclipse. The corona was of maximum type according 
to expectation, the maximum of the 11-year solar 
cycle occurring in that year. Photographs of the 
corona were obtained with a special rotating sector 
disk in the optical train in order that the exposures 
might be more nearly equalised for the inner and 
outer parts of the corona. A long streamer was 
recorded up to a distance of 5 million miles from the 
sun’s limb. The total light of the corona was also 
determined, and as in most previous eclipses was 
about equal to half the intensity of the full moon, 
or one millionth that of full sunlight. A study of the 
polarization of the coronal light was made, and it 
was found that the percentage of polarization of the 
corona and its streamers increased outwards from 
the sun. The inner corona was also photographed by 
colour processes (giving a beautiful reproduction in 
the text). To obtain colour separation negatives, 
each plate carried its own gelatine colour-filter on 
the opposite face to the photographic emulsion. A 
colour painting was also made and is a useful record 
of the full extent of the corona as seen by the eye. 
In the study of the spectrum of the chromosphere 
and of the corona, a new emission line at X 4412 was 
detected and appears to be a genuine coronal line. 
Valuable experience was obtained with a Schmidt 
camera (giving almost perfect definition over a very 
wide field) and aluminized plane gratings as applied 
to eclipse problems. The progress of the eclipse was 
described from the eclipse camp in a radio broad¬ 
cast arranged by the National Broadcasting Company 
of the United States, the radio transmitter being 
installed on the Avocei, the ship which brought the 
expedition from Honolulu to Canton Island. 
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THE TEACHING 

A MONG the many functions which liad to be 
cancelled when hostilities broke out between 
Germany and Poland was a disctivuon, due to be 
held by the British Association at Dundee on 
September 2. on “The Teaching of Mechanics' 1 ’. This 
subject holds a jjeculiar position in the curriculum, 
Ijing as it does m the region between physics and 
mathematics, and having the character both of a 
severely academic subject and of a cultural one. 

The opener would have been Prof. E. A. Milne, 
who proposed to consider the teaching of the subject 
to schoolboys, undergraduates, and research workers 
in turn: in the first stage, experiment should be 
dominant. It i& not surprising, in new of Prof. 
Milne's own work and experience, that he should 
suggest that in the third stage, the tacit assumptions 
of the existence of rigid bodies and of the uniform 
flow of time should be subjected to criticism. Tie 
also offers the suggestion that the logical imsatis- 
factoriness of quantum mechanics may be due to 
want of interest in the foundations of mechanics 
among those who work on the subject. 

With Prof, Milne's views we may compare those 
of Prof. R. Peierls-, who was to have been the closing 
speaker, and who remarked to the present writer 
that he was sufficiently new to the task of teaching 
mechanics to feel an interest in its problems and 
technique. He finds it difficult to steer a true course 
between the Scylla of special examples and the 
Charybdis of general theorems, and lie feels also 
that ‘statics-and-dynainics' takes up too much time, 
to the exclusion of elasticity, hydrodynamics and 
even electricity and optics* On detailed points, he 
would like to see more use made of dimensional 
arguments, and the asymptotic solutions of problems 
(a plea wliicli the writer heartily supports), whilst 
Prof. Milne stresses in particular the value of vectorial 
methods as developed by H. Chapman. 

The two papers to have been given between these 
were both by teachers in schools. Mr. K. S. Snell, 
of Harrow, feels that in the general introduction, to 
be taken by all boys, experiment should be funda¬ 
mental, and the appeal to phenomena of daily life 
should be frequent. This introduction would thus 
satisfy' those who demand cultural value in the sub¬ 
ject. For the other course, to be taken afterwards 
by boys who intend to specialize in science subjects, 
Mr. Snell feels that the order should be reversed, the 
subject being developed mathematically, and the 
deductions checked by experiment. Tliis is, of course, 
the line followed in much of the historical develop¬ 
ment of the subject, and allows far fewer principles 
to be uqed than the alternative method where experi¬ 
ment is made basic at each step. 

It was fitting that at a meeting held in Dundee 
one of the speakers should represent Scottish schools, 
and this role was filled by Dr. G. P. Tarrant, of 
Edinburgh, who, in addition to suggesting methods 
of teaching, had some specific grievances to mention. 
He points out that the content of Scottish education 
has failed to adapt itself to the modem world as 
rapidly as lias that of England. Science there is still 
tolerated rather than encouraged, so that bx the 
Higher Certificate examination^ Latin or geography 
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or fetorj or book-keeping or art is a whole subject, 
but physic^ or chemistry or biology is a half subject. 
Naturally the school course is designed to meet the 
examination requirements, and it becomes necessary 
to teach 'electricity* without mentioning electro¬ 
magnetic induction, motors or moving-coil instru¬ 
ments and thereby deprives the subject of any value 
to the boy who does not specialize later. In mechanics 
itself, the syllabus omits the laws of momentum or 
any consideration of rotation, and even excludes 
simple harmonic motion from its consideration of 
kinematics. In fact, the Scottish pupil does about 
half the science subjects, and does each of them about 
half as thoroughly as the English pupil. Hence part 
of Dr. Tarrant’s address would have been devoted to 
a plea for overhauling the scheme of teaeliing and 
examining science subjects in Scotland. The present 
writer would, however, remark that Scotch engineers 
are known all over the world as sound and reliable 
men in general, and therefore that it would seem 
desirable to consider (a) whether mechanics is leas 
important to engineers than teachers believe, or 
(6) whether mechanics can easily be learned later in 
life, in which case the school Byllabus is less important 
to future specialists than we have assumed. 

The other part of Dr. Tarrant’s address Hhowed 
how, in spite of difficulties, mechanics can be made 
a ‘live 1 subject. By means of Meccano models of 
roof trusses and the like, problems of moments can 
be visualized, and the difficulties of three dimensions 
removed. The same method illustrates the triangle 
of forces clearly and visually. When the stage of 
calculation is reached, the human being makes an 
interesting subject. It requires no difficult mathe¬ 
matics, for example, to show on mechanical principles 
that the requirements for the high jump are : (1) long 
legs ; (2) powerful swing with the free leg and with 
the arms, while the take-off leg is still bent ; (3) a 
straightening of the original forward tilt of the body, 
then a straightening of the take-off leg, and finally 
a jump with the toe, the whole being so timed that 
the arms and legs acquire their upward momentum 
before the lift of the centre of gravity commences, 
and so that they are brought to rest relative to the 
body at the exact instant that the toe leaves contact 
with the ground; (4) a style of crossing the bar 
which keeps the centre of gravity very low on the 
bar and the head above the buttocks. Like Prof. 
Peierls, Dr. Tarrant introduces the dimensional 
argument, and uses it, for example, to show that a 
very small animal needs relatively more food than 
a big one, merely to keep warm, and explains there¬ 
fore why small animals are not indigenous to the 
arctic or antarctic regions. 

Had the meeting taken place, it was the hope of 
the organizers that the contributions to the free 
discussion following these papers would have been 
not the least valuable part, but it is hoped tliat the 
alight outline here given of the contents of some of 
the papers may at least stimulate those who would 
have discussed the matter, to consider it again for 
themselves and perhaps to try out different methods 
of teaching, the results of which can be rej>orted at 
a more suitable time .J * H, A vvrery . 
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CRITICAL AND CO-OPERATIVE PHENOMENA 


I N 1937, Prof. J. E. Lennard-Jones and Dr. A. 

Devonshire published two important papers %n 
‘‘Critical Phenomena in Gases” in which they re¬ 
garded each atom of a dense assembly, irrespective 
of physical state, as moving in the field of force of 
its neighbours and confined by them to a small 
region of space equal to the mean available volume 
per atom. The methods and theory of these papers 
have now been extended in two further papers. 

The first 1 deals with a theory of melting and the 
structure of liquids. Prom X-ray evidence on liquids 
it is concluded that there exist regions of order 
appro xima ting crystallinity, particularly just above 
the melting point, and from X-ray evidence on alloys 
it is known that certain types of disorder can occur. 
It is therefore difficult to differentiate the crystalline 
solid and liquid states satisfactorily, and this is 
necessary before any theory of melting can be 
developed. Assemblies of atoms with spherically 
symmetrical fields of force probably form ‘normal* 
liquids. In a solid the cell in which an atom moves 
is localized, whereas in a liquid the motion of an 
atom must be represented as a vibration about a 
point which is itself undergoing displacement. Solids 
are assumed to be alloys of atoms and ‘holes’. At 


low temperatures the atoms occupy all the available 
sites on a perfect lattice and the ‘holes* all the avail¬ 
able sites on a similar lattice which interpenetrates 
the first. The number of atoms occupying abnormal 
sites gives a measure of the disorder of the assembly. 
The energy required for the interchange of an atom 
and a ‘hole’ is assumed to be a function of the volume 
of the whole assembly. From these concept** a theory 
of melting is developed. An equation of state of 
solid and liquid is also derived which gives values hi 
good agreement with observed values for change m 
volume on melting, and for the thermal expansions 
of solid and liquid. 

The subject-matter of the second paper 2 is very 
similar. The method in the former paper is simplified 
by assuming that the environment of any one atom 
is governed by the average state of order throughout 
the assembly, instead of, as in the former paper, 
taking account only of immediate neighbours of any 
atom. The equation of state of a disordered assembly, 
the melting temperature in terms of interatomic 
forces, and the various phenomena associated with 
melting are discussed. 

1 Proc. Roy. Soc., A, 169, 317 (1939). 

* Proc Roy. Soc., A, 170, 464 (1939). 


THE ENGINEER AND THE STEELMAKER 


I T is of great importance that the steelmaker should 
know all about his products, so that he may 
give advice to the engineer as to any of the alloy 
steels that he manufactures. 

Mr. D. Taylor, in the Journal of the Junior 
Institution of Engineers of October, in a paper on 
“Steel and the Engineer”, lays stress on the impor¬ 
tance that the steelmaker attaches to providing the 
most suitable quality of steel for the work which 
the engineer has in hand. The common sphere of 
activity linking together the work of engineers and 
metallurgists is the main subject of the paper. 

The author gives some typical examples of a 
metallurgical and mechanical nature and of wrong 
handling which leads to failure. He traces what 
happens to a ‘cast’ of steel from its initial stages 
to its final release. The first important stage is 
selecting the raw materials, the next the method of 
^melting, which governs the cost, and finally the 
computation of the ‘mixes’ employed. Five methods 
of melting are used. The first method is the crucible 
method, in which the furnace is of simple design and 
easily controlled. The second is the Siemens open 
hearth furnace, which produces either acid or basic 
steel. In the case of acid steel, the bath of metal is 
worked under an acid slag and so the sulphur and 
phosphorus are not thereby eliminated and purer 
materials must be used. In the case of the basic 
method, the sulphur and phosphorus may be removed 
almost entirely, while the carbon and manganese 
content are practically unchanged. The third method 
is the arc furnace run with a basic hearth. The 
product is low in sulphur and phosphorus, and this 


is good from the mechanical point of view. The 
fourth method is the coreless high-frequency induction 
furnace. The advantages of this furnace are that there 
is no contamination of the metal bath, due to fuel; 
the bath is in constant motion during melting ; the 
melting temperature can be controlled within certain 
limits and the bath can be refined. Another method 
used is to employ an open hearth furnace to do the 
heavy melting, and then to refine the metal in the 
electric furnace. 

The product of the furnace is required either in 
the form of castings or as ingots. The ingot is a easting 
of a particular type which is later mechanically 
worked. It is important that the ingot should be as 
perfect as possible, otherwise defects will arise at a 
later date. If it is to be sound, careful control of the 
casting temperatures must be taken. To produce a 
perfect ingot the surfaces should be smooth planes 
with correctly rounded corners. Prior to use, the 
inner surfaces of the mould are prepared by painting 
with a special compound. After the metal has been 
poured into the mould, it commences to freeze in 
planes parallel to the ingot mould surfaces. During 
the freezing, any non-metallic matter will, as crystal¬ 
lization proceeds, be rejected and conveyed to the 
centre of the ingot, which is the last portion to freeze, 
and is thus trapped. When the steel has solidified 
and cooled, it can be stripped from the ingot mould. 
It is immediately marked up with its ca$t number, 
which identity it carries throughout the works. Many 
months after casting, relevant data, such as easting 
temperature, nature of the ingot skins, eto., of the 
east can be readily found by reference. In this way 
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the steelmaker builds up a personal knowledge 
and experience of the casting made by various 
alloys. 

If the product of the furnace is required in the 
form of castings, the casting temperature must have 
its definite value. In this case its contours are good, 
the shrinkage is a minimum, the structure is reason¬ 
ably strong and free from blow holes. The author 
gives lists of the co mm on defects associated with 
castings and also defects rising from incorrect treat¬ 
ment or application. 

The engineer sometimes produces components 


which need to be heat-treated. The hardening shop 
has a great deal of responsibility, as it is the last 
stage of the work. The steelmaker goes to a great 
deal of trouble in determining tho critical points of 
his alloys, which can be found from the heating and 
cooling curves, and from these he computes the best 
temperatures for hardening. These temperatures 
must always be used. The pyrometer must be 
periodically inspected and calibrated. Useful informa¬ 
tion can often be obtained from the imcrostructure 
as seen by microscopic examination of a representa¬ 
tive sample by means of a metallurgical microscope. 


NUCLEOLI, SATELLITES AND SEX CHROMOSOMES 
By Prof. R. Ruggles Gates, F.R.S, 


I N recent years striking discoveries have been made 
regarding the origin and history of the nucleolus. 
It has come to be recognized that in every cell of a 
plant or animal species there is at least one pair of 
chromosomes which is specially concerned in pro¬ 
ducing this body. This pair of chromosomes may 
have either a satellite or a secondary constriction. In 
a satellited chromosome the exact point of origin of 
the nucleolus appears to be the end of the chromosome 
proper, where the delicate thread or filament arises 
which attaches the satellite (a tiny globule of chroma¬ 
tin) to the body of the chromosome. This locus has 
been called the nucleolar organizing body. In the 
telophase of mitosis each satellited chromosome gives 
rise to a nucleolus, while in a chromosome with a 
secondary constriction the nucleolus arises at the 
constriction. 

There are thus in the early telophase of mitosis as 
many nucleoli as there are chromosomes with satel¬ 
lites or secondary constrictions (the primary constric¬ 
tion being at the spindle fibre attachment). Some 
chromosomes with a secondary constriction, however, 
do not produce a nucleolus. By the following 
prophase the nucleoli have frequently all fused into 
one. By means of a new stain 1 , Feulgen and Bight 
Green, which stains the chromatin (including the 
thread or filament) red and the nuoleoli green, the 
exact nature of the attachment of nucleolar chromo¬ 
somes, whether at a satellite thread or a secondary 
constriction, can easily be determined. The number 
of chromosomes attached to the nucleolus in prophase 
is thus the same as the number which produce 
nupteoli in telophase. This relationship can generally 
be confirmed by an examination of the chromosomes 
in metaphase, when the number which have satellites 
or secondary constrictions can be determined, except 
m the very smallest chromosomes. 

In an ordinaiy diploid plant or animal species there 
is thus one pair of chromosomes with satellites, or 
sometimes with secondary constrictions instead. This 
difference seems to depend merely on whether the 
thin portion (thread) of the chromosome is near the 
end, to produce a satellite, or nearer the middle of the 
chromosome. In polyploid species the number of 
SA T-chromosomes and telophase nucleoli is corre¬ 
spondingly increased. Thus a tetraploid will have four, 
and a hexaplold species such as the bread wheats will 
have six. 


Some species, however, which have hitherto been 
regarded as ordinary diploids, have two pairs of 
nucleolar chromosomes. Sometimes one of these 
pairs has satellites and the other pair secondary 
constrictions. Some of these cases are clearly secon¬ 
dary tetraploids in which a new species or perhaps a 
new genus has arisen through a change in the basic 
number of chromosomes. Many such cases have been 
observed in connexion with recent cytological work. 
The study of the nucleoli in a species has thus become 
a method of tracing changes in chromosome number 
and how they have taken place, in other words, 
nuclear phytogeny. 

As an example, rice may be cited. Cultivated rice, 
Oryza sativa, has twelve pairs of chromosomes. But 
many varieties have two pairs of nucleolar chromo¬ 
somes, indicating that it is a secondary tetraploid or an 
amphidiploid. Further evidence is afforded by the 
secondary pairing of the chromosomes in the pollen 
mother cells. Such a pairing of chromosome pairs or 
bivalents with each other indicates a specific attrac¬ 
tion, which is the result of homology. 

The bivalent chromosomes arrange themselves inrico 
so that the maximum association is into two groups 
of three bivalents and three groups of two bivalents, 
2(3) + 3(2) or AAAjBBBOODDME, thus making five 
groups of chromosomes having different homologies. 
That five is the basic nu m ber of chromosomes, from 
which the twelve in rice has been derived, was 
confirmed by showing (Ramanujam*) that in certain 
genera related to Oryza, such as Zizania and 
Lygaeum, the chromosomes were in high multiples of 
five, while in other genera, such as Hygroryza, they 
were in multiples of twelve. ^ 

Many varieties of rice still have two pairs of 
£AT-chromosomes, and so produce four nucleoli, 
confirming that they are secondary tetraploids. But 
it appears that it is only necessary for an organism 
to have one pair of SA chromosomes in order 
for the cells to function. In many varieties of rice 
only one pair is present. The other pair has been 
lost, probably by a mutational loss of a satellite from 
one of the four ^AT-ohromosomes and subsequent 
inbreeding. Several other wild species of Oryza, both 
in India and Africa, have doubled their chromosomes 
and have 24 pairs. They are thus secondary octo- 
ploids. This is an example of the way in which the 
origin and history of a genus can be traced by 
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investigation of the behaviour of the chromosomes and 
especially of those which produce nucleoli. There is 
much other evidence that five is the fun dam ental 
chromosome number in the grasses, the family to 
which rice belongs. 

Another recent example may be taken from the 
legu m i n ous genus Cicer (Iyengar 8 ). C. arietinum has 
16 chromosomes. In prophase four chromosomes are 
attached to the nucleolus and at meiosis the maxi mum 
association is one group of three bivalent chromo¬ 
somes, two groups of two and a jingle bivalent, 
1(3) + 2(2) -f 1 or AAABBCCD. This indicates 
that four different (non-homologous) chromosomes 
was the original basic number. These observations 
confirm much other evidence (some of it unpublished) 
that four is the basic or original number of chromo¬ 
somes in the family of Leguminosse, from which all 
other numbers in this family have been derived. 

It is now well known that m groups of organisms as 
widely separated as insects and liverworts there are 
generally sex chromosomes, typically a large X- and 
a small Y -chromosome. Moreover, these bodies or 
portions of them are heteropycnotic, that is, they are 
condensed in prophase when the other chromosomes 
are still in a diffuse condition. The heteropycnotic 
portions are believed to be genetically inert. 

While the XY combination in insects, mammals 
and some other animals produces a male, in liverworts 
and mosses the XY pair are present in the sporophyte, 
the male gametophyte having a Y and the female 
gametophyte an X, in addition to the remainder of 
the haploid set of chromosomes. 

Recent observations show that in many cases, both 
in insects and bryophytes, the X - and Y- chromosomes 
are attached to the nucleolus, that is, they have a 
satellite or secondary constriction and are concerned 
in producing the nucleolus to which they are attached. 
The possible significance of this widespread condition 
appears to have been overlooked. Kaufmann 4 has 
shown that in somatic cells of male Drosophila 
melanogaster the X (with a secondary constriction) 
and the Y (with a satellite) are attached in prophase 
to the nucleolus which they produce. Heitz 5 indicates 
the same situation not only in D. melanogaster but 
also in D. funebris, D. simnlans, D. virilis and D. 
Hydei. By its heteropycnotic condition Heitz identi¬ 
fies the X-chromosome as attached to the nucleolus 
also in Scatophila unicornis and in two other genera 
of insects. 

Thus it appears that in these insects the X- and 
Y -chromosomes are generally nucleolar chromosomes, 
the former with a constriction and the latter with a 
satellite. An exception was found, however, by 
Kaufmann 8 (1937) in Drosophila ancmassae , in which 
the X is not nucleolar, but a pair of autosomes 
** (ordinary chromosomes) with satellites are attached 
to the nucleolus in the female. In the male, however, 
there are three chromosomes attached to the nucleolus, 
the jSAT-pair and the X, which also has a satellite. 
Kaufmann suggests that this departure from the 
usual condition has been produced in this species by 
a translocation between the X-chromosome and an 
autosome. 

From a Btudy of the salivary gland nuclei of Droso¬ 
phila, Frolova 7 finds the nucleolus attached by a 
branched chromatic thread to the chromo-centre, to 
which the ends of all the chromosomes are in turn 
attached. It seems probable that the sex chromo¬ 
somes have here become detached from the nucleolus 
which they presumably produced, as in less specialized 
cells. 


In liverworts, Lorbeer 8 (1934) figures a large X- 
ehromosome, evidently with a secondary constriction, 
attached to the nucleolus in Sphaerocarpus DonndHi, 
in the cells of the female thallus. In the cells of the 
male thallus there is a very small Y- chromos ome and 
also an autosome with a satellite. In the spore 
mother cell there are seven pairs of autosomes 
together with a large heteropycnotic X-chromosome 
attached to the nucleolus and the very small Y, also 
no doubt attached to the nucleolus when in its natural 
position. In S. europaeus the cells of the male thallus 
contain a Y- and a &4T-chromosome, while in the 
female gametophyte an X- and a -chromosome 
are present. In Marchantia, both the X and the Y 
are figured attached to the nueleolus. Thus it appears 
that the sex chromosomes of the liverworts are 
nucleolus-producing, as in insects, but there are in 
some species also a pair of autosomes which produce 
nucleoli. 

Allen® figures in Sphaerocarpus cristatus a hetero¬ 
pycnotic body which is part of the X- chromosome < 
attached to the nucleolus. In the liverworts Palla - 
vicinia longispina and Calobryum rotundifolium, 
Tatuno 10 figures a large X - chromosome with a 
secondary constriction and a smaller 7-shaped Y , 
both being shown attached to the nucleolus in the 
spore mother cell of Palla vicinia. In Makinoa 
crispata. on the other hand, there are no hetero¬ 
pycnotic (sex) chromosomes, hut the cells of the 
sporophyte show a pair of aSAT- chromosomes. 
Tatuno 11 , in a further study, shows a large hetero¬ 
pycnotic X and a small Y in PaUavicinia Lydli, 
Riccardia ping u Is, R. blasioides , Pellia Nessiana and 
P. Fabbroniana . But in both species of Pellia a 
SA T-ehromosome is figured during mitosis in both 
the male spores (which have the Y) and the female 
spores (which have the X-chromosome). 

In mosses, similar conditions hold. Shimotomai 
and Koyama 11 (1932) show in the female gametophyte 
of Pogonatiaib inflexum a large heteropycnotic X- 
chromosome attached to the nucleolus, a small 
Y -chromosome attached in the nucleoli of the male 
gametophyte, and both attached to the nucleolus in 
the cells of the seta (sporophyte). Shimotomai and 
Kimura 13 show similar conditions in Polytrichum and 
Ceratodon. 

Thus it appears that both in insects and bryophytes 
the sex chromosomes take part, with or without a 
pair of autosomes, in forming the nucleoli. In 
dioecious flowering plants the relation of the X- and 
Y -chromosomes to nucleolar production is not yet 
known. By the use of the new staining method 
already mentioned, it will be possible to trace their 
history fully in flowering plants and also to throw 
further light on the behaviour of the sex chromosomes 
in other organisms. 

1 Semmens, C. S„ and Bhaduri, V. H., Stain Tech., 14, 1-5 (1930). 
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SCIENCE NEWS A CENTURY AGO APPOINTMENTS VACANT 


The Geological Society 

As a meeting of the Geological Society, on Nov¬ 
ember 6, 1839, several papers were read, among them 
being one “On the Relative Ages of the Tertiary and 
Post-Tertiary Deposits of the Basin of the Clyde’* 
by James Smith; and another paper was “On the 
Noxious Oases Emitted from the Chalk and Over- 
lying Strata in Sinking Wells near London”, by 
Dr. Mitchell. 

The most abundant deleterious gas in the chalk, 
said Dr. Mitchell, is the carbonic acid, and it is said 
to occur in greater quantities in the lower than the 
upper division of the formation. The distribution of it, 
however, in that portion of the series is very unequal, 
it having been found to issue in considerable quantities 
from one stratum, while from those immediately 
above and beneath none was emitted. Sulphuretted 
hydrogen and carburetted hydrogen gases sometimes 
occur where the chalk is covered with sand, and 
London clay, as well as in other situations. In making 
the Thames Tunnel they have been both occasionally 
given out, and some inconvenience has been ex¬ 
perienced by the workmen : but in no instance have 
the effects been fatal. In the districts where sul¬ 
phuretted hydrogen gas occurs, the discharge in¬ 
creases considerably after long-continued rain, the 
water forcing it out from the cavities in which it 
had accumulated. Dr. Mitchell cited several cases 
of well-diggers having been suffocated from not 
using proper precautions. 

Difference of Longitude between Greenwich and New York 

At the Birmingham meeting of the British Associa- 
tioninAugust, 1839, Edward John Dent (1790-1853), 
the well-known chronometer maker, gave an account 
of observations made with four chronometers sent to 
the United States and back in the S.S. British Queen 
on her first trans-Atlantic passages. 

Referring to the use of chronometers. Dent said that 
“The rapid transmission of chronometers now practic¬ 
able by means of steam vessels from one meridian to 
another offers great facilities for the deter mina tion 
of the differences of longitude”. On November 8, 
1839, he wrote from No. 84, Strand, to the Editor 
of the Aihenceum giving particulars of observations 
made during the second voyage of the ship with a 
second aet of chronometers. By the second experi¬ 
ment the difference of longitude between the observa¬ 
tory at Greenwich and the City Hall, New York, was 
found to be 4K 56m. 0*24s. west. “The great rapidity 
and accuracy,** said Dent, “with which this im¬ 
portant branch of nautical inquiry may be pursued 
over the whole surface of the globe, as the agency of 
steam shall be extended, is now, I think, demon¬ 
strated. * . . “Wit h i n the space of ninety-nine days, 
we have seen the British Queen carry chronometers 
four times across the Atlantic, and give ample time 
during each of her visits to New York for the neces¬ 
sary observations of rates, etc. 

“All objections founded on the idea that the motion 
of a steam vessel would affect injuriously the more 
delicate movement of the chronometer and taint the 
results must now fall to the ground. In the two 
voyages out and home of the British Queen, no 
derangement occurred, and the determination of the 
longitude of the far-distant ports she sailed between 
is, probably, settled for ever, within a fraction of 
a second of the truth.” 


Applications are invited for the following appointments on or 
before the dates mentioned : 


Municipal Engineer to the Municipality of Gcoige Town, Penang, 
_Peirce and Williams, 1 Victoria Street, S.W.l (November 7). 

International Senior fellowship in Science— The Hon. 
Secretaiv, British Federation of University Women, Ltd., 16 King 
Street, Reading, Berks (November 10). 

Borough Electrical Engineer and Manager to the County 
Borough of Halifax—The Town Clerk, Town Hall, Halifax (Novem¬ 
ber 14; 

Research Professor of Medical Psychology in the University 
of Queensland—The Agent-General for Queensland, 409 Strand, W.C.2, 
or the Universities Bureau of the British Empire, 88a Gower Street, 
W.C.1. 

Senior Technical Officers (Ref. 375/Y) and Technical Officers 
(Ref. 376/2) by the Air Ministry—The Under-Secretary of State, 
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PHYSICAL ANTHROPOLOGY AND PROBLEMS 
OF MODERN SOCIETY 


W HEN it became necessary during the 
European War of 1914-18 to assess the 
physical development and capacities of every man 
of military age in the British Isles, certain facts 
emerged which caused no little consternation 
when they were revealed at a later date. An 
unduly and unexpectedly large proportion of 
enrolled men were found to be physically unfit 
for the more strenuous forms of active service, 
and many, indeed too many, incapable of any 
form of military duty abroad. Yet it may be 
noted that by August 1914, legislation for the 
medical inspection of school children—the only 
large-scale provision for the accumulation of 
evidence relating to the physical condition of the 
population of Great Britain—had been in force 
for seven years ; and more than one medical officer 
for education had dirooted attention in his reports 
to whole areas in which a relatively poor physique 
and under-development pointed to a probability of 
chronic malnutrition and adverse social and 
economic conditions. Had these warnings not 
been ignored, it would have been unnecessary to 
point out for the benefit of those who expressed 
in strongest terms their surprise and consternation 
at the results of this, the first, approach to some¬ 
thing in the nature of a physical census of a con¬ 
siderable proportion of the British population, that 
in this instance, if ever, the child might be regarded 
as indeed 'the father of the man 5 . Study of what 
the child was known to have been would have 
discounted surprise at the man he had become. 

Anthropologists had urged strenuously, but 
without avail, the inclusion of anthropometric 
observations in the provision for medical inspec¬ 
tion of school children. They were in consequence 
perhaps a little less perturbed than some by these 


revelations of the apparent physical inadequacy 
of the population Although recognizing the 
gravity of the situation, they also realized that in 
the absence of a norm, a properly adjusted stan¬ 
dard of physioal development according to type, 
the crude facts as stated lost half their force in 
argument. A national standard, or an ideal 
standard, such as the regulation stature and chest 
measurement required in the recruitment of a 
peace-time army of picked men, had been applied 
to a mixed population without regard to the racial 
differences, which constitute the most striking 
feature in the physical characteristics of the 
British population. The same criticism applies to 
the statements as to under-development among 
children, in which a general standard correlating 
age with development is applied without know¬ 
ledge of the norm in terms of racial differentiation. 
Obviously the norm of the tall fair Nordic of East 
Anglia is inapplicable to the short Mediterranean 
type of the West, yet the short dark operative of 
the industrial north of England has been char¬ 
acterized as stunted by generations of factory life, 
without inquiry or knowledge as to the capacity 
for development of the type in optimum conditions. 

The great enthusiasm for the application of 
scientific method to the study of social and 
eoonomio problems, and the application of the 
results in ameliorative action, in the years fol¬ 
lowing on the War, in great measure seems to have 
passed the anthropologist by, at least so far as 
concerns the study of the population of Great 
Britain. Perhaps the anthropologist himself is to 
blame, and in default of a clear and concrete state¬ 
ment of the application of his studies addressed to 
the public as well as to those who control the 
strings of the purse, but are nevertheless swayed 
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by tbe trend of public opinion, the study of the 
racial characters of the population and their dis¬ 
tribution must seem academic and remote from 
reality. Even the arguments of the eugenist, 
convincing as they may seem to the initiated, lose 
force when confronted with a demand for a 
definition of the type towards which eugenic 
control and conscious selection—for that is what 
it amounts to—would work, while in the references 
of its opponents to such approaches to a standard 
as have been attempted, eugenic studies are 
f rankly twitted with being ‘class-conscious 5 . 

Happily it is no longer possible to say that 
physical anthropology is in default of a re-state¬ 
ment of the possibilities of its aims and methods 
in relation to the social and economic problems of 
a modern and—it is unfortunately increasedly 
apposite to say—post-War * society. The due and 
proper function of the scientific study of these 
problems, which insistently demand remedy, and 
will demand it with still more urgency in the 
social reconstruction which must follow inevitably 
on the present interruption and disintegration of 
normal life, is set forth with admirable lucidity in 
the presidential address delivered before Section H 
(Anthropology) at the recent Dundee meeting of 
the British Association, from which extracts are 
given on another page of this issue of Nature 
(see p. 804). It is unnecessary to repeat here the 
list of inquiries in which Prof. Le Gros Clark holds 
the co-operation of the anthropologist essential; 
but bearing in m ind what has been said of the 
racial and regional differences in the British 
population, the need for a survey of the physical 
characters of the people, in their regional distribu¬ 
tion, of which he indicates the purpose, cannot be 
too strongly urged. It is an essential preliminary 
to all valid testimony in inquiries related to the 
assessment of the physical development of the 
population of Britain in its many phases. 

It is remarkable and by no means creditable to 
Great Britain as a nation, professing to have 
regard to scientific methods, that for data relating 
to problems of growth, on almost every point, we 
must turn to evidence recorded in the United 
States of America. Yet as was shown by the 
valuable research by Miss R. M. Fleming among 
school children in Wales over a period of years, 
such observation is not only of signal importance 
in its bearing upon questions of purely scientific 
interest, for which data are lacking though the raw 
material is at our doors, but also it is a crucial 
index to a number of problems fundamental in 


testing the physical welfare of the community, 
and in pointing the way to remedial measures. 
Thus in the course of the meeting of the British 
Medical Association in Aberdeen in July last, Dr. 
Alexander Low submitted an analysis of the 
anthropometric measurements of more than a 
thousand infants bom in the Aberdeen Maternity 
Hospital, of whom also fifty males and fifty females 
were re-examined annually up to the age of five 
years. From the figures it emerged that these infants 
were 5-6 ounces heavier at birth than those shown 
in the published figures for other towns; that after 
the second year the rate of increase was somewhat 
greater for girls, so that at the fifth year the girls 
were slightly superior in weight to the boys ; that 
in height at birth both sexes were somewhat under 
the usually accepted figures, but that at five years 
these children were more than an inch taller than 
Edinburgh and Dundee children. 

The regional differences may be noted. Yet in 
default of fuller knowledge, the only suggestion 
bearing on the question of the relative increase in 
height which was put forward was the efficiency 
of the Aberdeen working-class mother, and her 
appreciation of the educative value of the child- 
welfare centre. Whether this is the real and 
only explanation, without the further knowledge 
of the facts, which is not available, it is impossible 
to say, but it makes all the difference to any 
attempt at ameliorative measures. If the regional 
variation is due to heredity and not environment, 
it must be accepted that in all probability any 
attempt to raise the standard for this one char¬ 
acter, provided others show no marked and 
obvious deficiency, will be largely wasted effort. 
As Prof. H. A. Harris pointed out in the dis¬ 
cussion of Dr. Low’s communications, we know 
more about the embryology and growth of 
chickens and rats than about humans. At present, 
Dr. Low s continuous series of measurements is 
unique for Great Britain, yet, as he argued, it 
concerns a period of the highest importance for 
the welfare of the individual. 

Reference may also be made to Dr. H. Bathurst 
Norman’s investigation (see Nature of Sept. 16, 
p. 518) of the figures relating to the development 
of adolescents between the ages of thirteen and 
eighteen years in a public school and in secondary 
schools in the county of Durham, with the view of 
arriving at a norm of development in optimum 
conditions. While the secondary school boys were 
homogeneous in respect of regional origin, and, 
therefore, it may be presumed, predominantly of 



NATURE 


799 


No. 3654, NOV. 11, 1939 

uniform physical type, it is an equally justifiable 
assumption that the group of public school boys 
examined constituted a mixed population. The 
importance of the distinction is to be seen in the 
conclusion. In every one of the characters investi¬ 
gated the advantage lies on the side of the public 
school boy, for which superiority in nutrition is 
held to account. In regard to stature, however, 
while some influence is conceded to heredity, that 
is, racial history, it is inferred that deficiency in 
nutrition and environmental conditions has pre¬ 
cluded attainment of the full development of 
which the organism was constitutionally capable— 
a reasonable and probable inference, which cannot 
be tested, nor if correct, can the degree to which 
the individual falls short be measured in the 


absence of any knowledge of the regional or racial 
type norm for these ages in either class. 

A dmir able as is Prof. Le Gros Clark’s statement 
of his case, these investigations by Dr. Low and 
Dr. Norman should clinch the arguments of the 
physical anthropologist as to the urgency of the 
need of an extended knowledge of the physical 
characters of a population of so mixed a character 
as that of the British Isles. It is not only of 
academic interest to the man of science, it is also 
fundamental to full understanding of the many 
adverse nfluences which mitigate against the 
building up of a healthy population, developed to 
capacity, which will be one of the more pressing 
needs when we turn to repairing the ravages of 
war. 


STATISTICS IN THEORY AND IN PRACTICE 


(i) Principles of the Mathematical Theory of 
Correlation 

By A, A. Tschuprow. Translated by Dr. M. 
Kantorowitsch. Pp. x-f-194. (London, Edin¬ 
burgh and Glasgow : William Hodge and Co., Ltd., 
1939.) 12a. 6d. net. 

(a) Methods of Statistical Analysis 
By C. H. Goulden. Pp. viii+278. (London: 
Chapman and Hall, Ltd.; New York : John Wiley 
and Sons, Inc., 1939.) 17s. M. net. 

(l)HPHE original German edition of Tschuprow’s 
i book on the theoretical foundations of 
correlation between two variables is probably not 
so well-known among English readers as it might 
be, and we are therefore grateful to M. Kantoro¬ 
witsch for this translation. Tschuprow (Russian 
statistician, 1874-1926) was interested in corre¬ 
lation partly from the fashion of his time, and 
partly from his interest in social science ; but his 
interpretation of the word is a wide one, and many 
types of stochastic relation are discussed. 

Tschuprow was roughly contemporary with the 
English school of statisticians led by Karl Pearson, 
and acknowledges the close association between 
his own treatment and the results of this school. 
Those familiar with the more recent work of R. A. 
Fisher and others on small-sample theory will 
find some of the approximations reached in 
Chapter vi superseded by exact methods, a biblio¬ 
graphical reference (p. 192) to Fisher’s work on 
normal correlation, and a note (p. 183) by the 
translator on English statistical literature, helping 
to close this gap. 


Formulae independent of the population sampled 
are, however, still of more than historical interest, 
and it is instructive to see how fax Tschuprow was 
able to go with his theoretical methods ; note, 
for example, his correct surmise on p. 112 that the 
average value of the criterion /* (N?'* in Tschu- 
prow's notation) is N(k-1 ) (Z-1)/(A T -1) for a kxl 
contingency table. The mathematics throughout 
are not advanced ; moreover, all details of the 
derivations are relegated to an appendix. 

Before the more technical chapters dealing with 
population parameters and sample estimates of 
them (a priori coefficients and empirical coefficients) 
there are some sections on the meaning of corre¬ 
lation, including a careful distinction between 
correlation and causality. There is much common 
sense, too, percolating through the concluding 
chapter on the object of correlation measurement. 
The final remarks of ail are so pertinent that they 
are worth quoting in full: 

k Tt is not enough to be familiar with the tech¬ 
nical tools ; he [the statistician] must be familiar 
with the subject of the investigation as well, and 
he must have complete command of his material. 
He must possess the ability to adapt the technique 
of his investigation to the end pursued and to the 
possibilities before him. A routine-like mechan¬ 
ical reliance on ready-made prescriptions leads, 
even when the most complicated formulee are 
employed and the most precise calculations are 
carried out, to an unproductive waste of time and 
energy and to the accumulation of numerical 
values which are but little likely to enrich our 
essential knowledge.” 
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(2) The second book under review has been 
written for research workers requiring practical 
knowledge of statistical methods, and will in 
particular prove a very useful and comprehensive 
work for those engaged in agricultural experi¬ 
mentation. There are already other books of 
gimfinr character, but Goulden has the advantage 
of being one of the most recent authors in this 
field, and has been able to incorporate practically 
the whole of the modem statistician’s equipment. 

The chapter on the field-plot test contains a 
summary of the new methods of testing a large 
number of varieties, developed by F. Yates, and 
will be welcomed by many workers , it should be 
noted that the quasi-Latin square design is not 
mentioned. The rest of the book is fairly standard 
to one familiar with Fisher’s own statistical works, 
and includes, for example, chapters on goodness of 
fit, correlation and regression, and analysis of 
variance and covariance. In the chapter on non¬ 
linear regression, where the author uses Fisher’s 
technique in his treatment of orthogonal poly¬ 
nomial fitting, he might have distinguished between 


PHYSIOLOGY 

The Principles of Insect Physiology 
By Dr. V. B. Wigglesworth. Pp. viii+434. 
(London: Methuen and Co., Ltd., 1939.) 30s. 
net. 

r I \liL most significant change of outlook among 
entomological workers to-day is the increasing 
appreciation of the importance of the physiological 
aspects of their subject. These same aspects are 
also drawing an increasing number of young 
zoologists in their search for problems upon which 
to expend their energies. A great literature already 
exists on insect physiology, and it is appearing in a 
disconcertingly wide and erratic range of journals. 
The consequence has been that keeping up to date 
with this literary growth has already transcended 
the possibilities of most entomologists, and Dr. 
Wigglesworth’s book has made a timely appearance 
in consequence. With evident critical powers and 
acumen he has done the great service of co¬ 
ordinating and sifting out this great accumulation 
of data and facts and welding it as a whole into a 
reaQy indispensable text-book. At the same time he 
has incorporated the results of his own researches, 
wfaidb are distinguished for their originality and for 
the reecruroefuhiQes of the technique that has been 
rtesd. geueral anatomy of insects is outside 
■'th# cfjShfe boqk, and is only dealt with 

to make the 


the method of orthogonal polynomials in curve 
fitting and the summation method of finding 
moments At the end of each chapter are exer¬ 
cises which are a potential source of value to the 
thorough student. 

Among minor details, the indiscriminate use on 
p. 80 of both b 12 and b 12 , for a partial regression 
coefficient is confusing The meaning of the p’s 
on p. 81 is peculiar to this book. The last figure 
in the first paragraph of p. 72 should be 0-707, 
not 0 -75. The standard error of a mean does not 
seem too well discussed (p. 12 and p. 115). 

Both Tscbuprow’s and Goulden’s books are on 
statistical technique; though one is theoretical, 
the other practical. Their common philosophy, 
however, is the intimate relation between useful 
theory and useful practice, so that in spite of the 
difference in the authors’ interests, there is one 
recommendation that can be made for either work, 
namely, that it should help its reader to acquire 
a sound grasp of the true function of statistics. 

M. S. Bartlett. 


OF INSECTS 

physiological arguments intelligible. Histology, on 
the other hand, naturally comes in for fuller treat¬ 
ment since it is intimately linked up with the 
interpretation of the functions of organs and parts. 
It is coming to be recognized that rational measures 
for controlling injurious insects are often dependent 
upon a proper acquaintance with the physiological 
‘make-up* of the species concerned. As Wiggles¬ 
worth remarks, knowledge of the ecology of an 
insect is necessary in order to achieve effective 
control, while ecology itself can only be properly 
appreciated in the light of an understanding of 
physiology. 

The book is divided into fifteen chapters, each 
being fully documented with its own bibliography. 
The relative merits of different chapters are hard 
to assess individually owing to the general standard 
of excellence of the book as a whole. It is, however, 
probable that few readers will dispute that 
Chapter iii is a masterly outline of the phenomenon 
of growth and that Chapter i, on development 
within the egg, is possibly too short and sketohy 
to be as useful as it might have been. Errors and 
omissions are pleasingly scarce. A few misprints, 
such as Mencmopm (p. 327) and Cioneus oleus 
(p. 319), are trivial faults, while the statement 
about the effects of change of diet in the bee 
after the second day (p. 60) is probably a lapsus 
calami . 
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Dr. Wigglesworth is to be congratulated upon 
having written a work indispensable to all serious 
students of entomology. It will also be used a 
good deal by the general zoologist and by the 
comparative physiologist. Destined to rank as a 
standard treatise and become also a working hand¬ 


book, we look forward to its having a long 
lease of life, and passing through many editions. 
It is not likely to have any serious competitors for 
a long time to come. In the next edition an index 
of authors would be a great advantage. 

A. D. Imms. 


THE STORY OF PLAGUE AND OTHER TROPICAL 

DISEASES 


A History of Tropical Medicine 
Based on the FitzPatrick Lectures delivered before 
the Royal College of Physicians of London, 1937-8. 
By H. Harold Scott. Vol. 1. Pp. xix+ 648+3 
plates. Vol. 2. Pp. iv+649-1165 + plates 4-13. 
(London : Edward Arnold & Co , 1939.) 505. net. 

'T'HESE volumes contain a history of tropical 
medicine, using that term in its ordinary 
wide sense. Starting with the Navy and Mercantile 
Marine, they tell of the dreadful conditions in 
whioh seamen lived a hundred and fifty years ago, 
whether in or out of the tropics, and the still 
worse quality of the men haled into the Navy 
by the press gang, so bad indeed that it was not 
humanity but their quality, their cost, and the 
effect on the nation that brought pressing to an 
end just over a hundred years ago. The steady 
advance in the Army's health in the last hundred 
years comes out strongly, and the same lesson is 
seen in the chapters on the Colonies, Protectorates 
and Dominions, and on India. The main part of 
the book is taken up with disease caused by 
organisms and food ; and the chapter on plague 
is an excellent example of its scope and outlook. 

When the Philistines captured the Ark from 
Israel, and when thereafter mice began to mar 
their land and its people to die of swellings about 
the secret parts, they sent back the Ark with, in 
it, golden images of these two things they cor¬ 
related. On the other hand, the great plague of 
Athens in 430 b.c. may, Scott believes, have been 
melioidosis, since Thucydides, who himself re¬ 
covered from it, mentions no buboes. Again, the 
Chinese name for plague, f shu-yi\ meaning 'rat- 
pest', has been traced back to a.d. 610. Plague 
led to the establishment of quarantine in Venice 
in 1127, using for segregation the house of St. 
Lazarus, so giving rise to the names lazaretto and 
lazar house. It was plague that brought into being 
Bills of Mortality at the end of the seventeenth 
century in Great Britain, and from them has 
grown the science of vital statistics; and about 
this time, it being announced that none who kept 


tobacconists' shops suffered from plague, there 
went out an edict at Eton College the sequel of 
which was that one of the boys "was never 
whipped so much in his life as he was one morning 
for not smoaking". In 1828 came a report from two 
Frenchmen who held history to show that plague 
first appeared in Egypt in a.d. 543, about tbe time 
when under Christian influence embalming gave 
place to burial; their conclusion was that the air 
became heavily tainted with decomposition pro¬ 
ducts and started plague, and they add, ‘Ts there 
a more conclusive or more notable piece of evidence 
in any science in which facts are not ascertain¬ 
able with mathematical certainty V 7 

The properly controlled scientific certainty, 
when it came, was very different. Yersin, in 1894, 
discovered the bacillus in rats and men, and Scott 
lists fifty-four rodents, other than rats and mice, 
discovered between 1895 and 1935 to suffer from 
spontaneous plague. The means of conveyance 
from rat to man became clear in 1897 when Ogata 
noted that the plague rat’s dead body could safely 
he handled when cold, that it then had no fleas, 
and that the emulsion made from a crushed flea, 
taken off a plague rat, gave plague when injected 
into a mouse. It was nearly ten years later that 
the English Plague Commission in Bombay showed 
that the bacilli, multiplying in the flea's stomach, 
so fill it and regurgitate into the proventriculus 
that they readily enter the next mammalian host 
on which the flea feeds. It is a pertinent comment 
on the wide interrelationship of biology and 
human infections that it was some forty years 
later that Iyengar and O'Connor showed inde¬ 
pendently that Microfilaria bancrofti swallowed by 
Culex may experience just such regurgitation into 
the anterior part of the mid-gut before it pene¬ 
trates the mosquito's tissues. 

But to return to plague; there is the pneu¬ 
monic form with its notable epidemic in Man¬ 
churia in 1910 ; and the occult form in ground 
squirrels in California, the presence of which is 
now traced by inoculating into experimental 
animals the fluid from the bodies of the squirrel's 
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fleas. Knowledge of plague has been u&>ed to save 
human life, as by the rat-proofing of houses and 
ships, and to destroy it, as in the Pakar murder 
ease in Bombay; and as to the latter use, there 
is the observation that the bacilli can survive in 
tear or asphyxiating gas and perhaps could be 
used to spread infection in warfare. 

The mode of dealing with this single disease 
illustrates the book’s aim and scope: there are 
first empirical observation and uncontrolled con¬ 
jecture ; they give place to controlled observation 
and reasoning; and finally there is established 
knowledge used by man for good or ill 

There are chapters on the making of the Suez 
and Panama Canals, the latter finished only when 
tropical disease had been successfully controlled. 


There is one on the slave trade with its half- milli on 
deaths yearly, and to the slaves a water allowance 
on the voyage of half-a-teacupful every third day , 
and there is the introduction by its means into 
America, it seems certain, of leprosy, filariasis, 
dracontiasis, hookworm infection, yaws, and yellow- 
fever 

The last eighty pages of the work are filled by 
fifteen short biographies of men, no longer living, 
selected because their work on tropical medicine 
has not been limited to one problem, and so has 
escaped sufficient notice in earlier pages. Biblio¬ 
graphy and indexes are generous. Research, 
learning and humour, amply backed by the 
—publishers’ enterprise, deserve success. 

Clayton Lane. 


A CRITICAL AND HISTORICAL SURVEY OF 
THE CALCULUS 


The Concepts of the Calculus 
A Critical and Historical Discussion of the Deriva¬ 
tive and the Integral. By Carl B. Boyer. Pp. 
viifi- 346* (New York : Columbia University 
Press; London : Oxford University Press, 1939 ) 
18$. M. net. 


TN the historical survey of mathematics, as of 
A any branch of science, it is customary to 
ascribe a great discovery to one or more individuals. 
Without, however, seeming in any way to detract 
from the full credit due to such br illiant researchers, 
it must not be overlooked that behind every great 
step forward there is, invariably, an evolutionary 
development of ideas which renders that step 
possible. There are periods of suggestion and 
anticipation which lead to a stage where the 
nebulous begins to take form and ultimately be¬ 
comes precise But the process does not stop 
here. A new discovery is somewhat analogous to 
a roughly-hewn article specially designed for some 
particular purpose; it will not function to its 
fullest extent until subjected to a refining develop¬ 
ment in which greater definition is brought forth. 
With a consequent extension of the field of validity 
and useful application. Thus, in time, by a mental 
proeess of evolution, any discovery, great as it 
may be, tends to become less prominent as a 
separate entity. In the words of J. W. N. Sullivan ; 

A history of mathematics is largely a history of 
dssewwns no longer exist as separate items, 
nWNjSodv, hdo some more modem 

,, ipteof this truth is furnished 
The mention of tins 



very important branch of mathematics recalls the 
fluxions of Newton and the differential calculus of 
Leibniz. Yet, according to Chasles, the greatest 
mathematician of antiquity, Archimedes of Syra¬ 
cuse, ‘gave birth to the calculus of the infinite 
conceived and brought to perfection successively 
by Kepler, Cavaiiere, Fermat, Leibniz and New¬ 
ton”. Thus were the concepts of the derivative 
and the integral made possible. Yet the calculus 
as left by Newton and Leibniz was far from satis¬ 
factory. There were, for example, no valid criteria 
for testing the convergence of an infinite series, 
though both these great men realized the necessity 
for convergence. Also, the ideas of continuity and 
discontinuity were far from being clearly under¬ 
stood or appreciated Hence, the eighteenth cen¬ 
tury was characterized by considerable doubt 
concerning the validity of the foundations of the 
calculus. 

“Had Newton been more precise in the state¬ 
ment of his limit method, and had Leibniz been 
more explicit in professing that he was developing 
an instrument of invention and not a logical 
foundation, the period of indecision might not have 
ensued. As it was, it required the work of Cauchy, 
Weierstrass and others to impart to the concepts 
of the continuous variable, the limit, the derivative 
and the integral a precision of formulation which 
made them generally acceptable.” 

Thus does Carl Boyer sum up the deficiencies 
of the calculus of Newton and Leibniz in his 
fascinating book, which is the basis of this brief 
discussion. It seems almost that the eighteenth 
century of indecision which brought forth the 
Berkeley-Jurin controversy, the limit conception 
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of Robins, the ‘“Fluxions’’ of Maclaurin, the 
“Calculus*' of the Bemoullis and the various con¬ 
tributions of Euler, Lagrange and others, was 
necessary to prepare the way for the period of 
rigorous formulation which followed. But the 
full story is told vividly and fearlessly by Carl 
Boyer, who traces the development of the basic 
concepts upon which the modern calculus is 
founded, from the earliest times to the present 
day. The eight chapters are filled with interesting 
facts welded into a continuous narrative which 
rivets the reader’s attention almost like a romantic 
novel. According to the preface, the author’s theme 


—well described by the sub-title—has not before 
been satisfactorily dealt with. The book is “‘not 
a history of the calculus in all its aspects, but a 
suggestive outline of the development of the basic 
concepts”; and a very stimulating outline, too ! 
The author almost makes the infinitesimal, Osgood’s 
“abominable little zeroes”, or ‘“the ghosts of de¬ 
parted quantities”, the indeterminate ratio 0/0, etc., 
seem like living characters in a work of fiction. 

A comprehensive bibliography is provided at 
the end and the complete volume is both an 
important and valuable addition to the literature 
of mathematics. F. G. W. B. 


CHEMICAL ANALYSIS 


Standard Methods of Chemical Analysis 
A Manual of Analytical Methods and General 
Reference for the Analytical Chemist and for the 
Advanced Student. By Dr. Wilfred W* Scott. 
Fifth edition, edited by Prof. X. Howell Furman 
in collaboration with Eminent Specialists. Vol. 1: 
The Elements. Pp. xxxi -}- 1234 4- 97. Vol. 2 : 
Special Subjects. Pp. xxi+ 1301-26184-97. (Lon¬ 
don : The Technical Press, Ltd., 1939.) 2 vols.. 
77 s. 6d. net. 

T HE rapid growth of analytical chemistry in 
modem times necessitates that any text¬ 
book which hopes effectively to cover the fields 
of both pure and applied analysis shall assume 
almost encyclopaedic proportions. The consider¬ 
able increase in the size of this fifth edition of 
Scott’s well-known manual is at least outward 
evidence that it has attempted to deal adequately 
with these recent advances, a conclusion which is 
amply confirmed by a study of the contents. The 
two volumes of the present edition now cover 
some 2,700 pages—an increase of nearly 1,000 
pages over the fourth edition. 

In the first volume, which deals with schemes 
for the analysis of the more important chemical 
elements, practically all the chapters have been 
expanded and, in many cases, re-written. In 
addition, there have been included, for the first 
time, methods of analysis for gallium, germanium, 
hydrogen, oxygen and rhenium. Of these, the 
first two are not quite as complete as they might 
be, there being missed from the chapter on gallium 
Ato’s camphoric acid method, which is quite 
reliable, while no colorimetric procedures are given 
for germanium. Also, in the determination of 
oxygen in organic compounds, it is unfortunate 
that the method given, although neat, is applicable 
to materials containing carbon, hydrogen and 
oxygen only. Apart from these points, the new 


chapters cover the ground adequately. The 
second and third parts of volume 1 are sub¬ 
stantially the same as in the previous editions, 
although it is to be regretted that the tables of 
gravimetric factors have been omitted. 

The second volume has undergone even greater 
changes and is now divided into two parts. Part 1 
deals with sampling and applied analysis, and 
here all the chapters have been brought up to 
date, while many of them have received con¬ 
siderable expansion, particularly those on alloys, 
petroleum products, rubber and soap. The section 
on paper and paper-making originally found under 
“Miscellaneous Analyses” has been enlarged and 
raised to the dignity of a separate chapter. 

Part 2 deals with special techniques applicable 
in diverse cases, and here are to be found the 
chapters on acidimetry and alkalimetry, gas 
analysis, metallography and solubility. Xew 
material which has been introduced consists of 
sections on the determination of by colori¬ 
metric and electrometric methods, potentiometric 
methods, conductometric methods, chemical micro¬ 
scopy, quantitative mieroanalysis and spectro¬ 
graph! c analysis. All theBe provide excellent 
surveys of the various procedures, while in some 
of the chapters are to he found numerous references 
regarding the application of the methods to special 
problems. 

The manual is commendably free from errors, 
although one or two have crept in as a result of 
rearrangement of the text; also Figs. 25, 243 and 
267 do not correspond with the legends beneath 
them. There has been a typographical change 
which makes for easier reading, while another 
welcome change has been the provision of an 
author index. Altogether, revision has consider¬ 
ably enhanced the value of a work that had long 
established itself as a necessity to analytical 
chemists. 
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SCOPE AND LIMITATIONS OF PHYSICAL 
ANTHROPOLOGY* 

By Prof, W. E. Le Gros Clark, F.R.S., 

University College, London 


F OR many years now it has been established 
beyond doubt that man is one of the terminal 
products of organic evolution, and that he achieved 
his humanity at a comparatively recent date in 
geological time. He was an animal dominated by 
the primitive instincts of the wild creature before 
he was a man capable of controlling his own 
destiny by his intellect. He must be studied as 
an animal before he can be properly appreciated 
and appraised as a human being. The subject 
which is concerned with the study of man from 
this point of view is physical anthropology, and 
it may perhaps be claimed that, of all the sub¬ 
divisions of anthropological science, physical 
anthropology is the most fundamental, since it 
concerns itself with the physical nature of man, 
and the physical nature of man underlies ultim¬ 
ately all those intellectual, aesthetic, and social 
activities which supply the material for other 
branches of anthropological study. 


Zoological Position of Man 

The results of the extensive researches carried 
out in recent years have served to substantiate in 
general the views held by most anthropologists, 
namely, that man has relatively close systematic 
affinities with the anthropoid apes; in other 
words, that the human phylum was derived (in 
the evolutionary sense) from a common ancestral 
group which also gave rise to the modem anthro¬ 
poid apes. In a number of details, however, a 
thorough inquiry into morphological comparisons 
has led to certain modifications of this generally 
accepted thesis. The reason for this is that com¬ 
parative anatomists and palaeontologists have 
come to realize that parallelism has played by no 
means an m significant part in organic evolution. 
How tins conception considerably complicates 
phylogenetic problems, for it mates it necessary 
to distinguish between morphological similarities 
betokening real genetic relationship and those 
which am secondarily acquired as the result of 
oenveygmee, that &, of evolutionary differentiation 
?n«y bftro occurred in the same direction 
wJ^todentiy. 

M">gK‘£ 


It is interesting to note that, in recent years, 
detailed and careful comparative anatomical 
studies have led more and more students to the 
inevitable conclusion that the evolutionary history 
of man and the anthropoid apes has been com¬ 
plicated by the effeots of parallelism. There 
remains no justification, however, for taking the 
extreme view that these higher primates are m no 
way related to each other Such a conclusion does 
violence not only to all the evidence of com¬ 
parative anatomy, but also to the available 
palsBontological evidence The very fact that 
parallelism has occurred between man and the 
apes indicates that they are vMwnaidy derived 
from a common ancestral stock which endowed 
them with similar evolutionary potentialities. 
Moreover, even if it be accepted that the repre¬ 
sentatives of this ancestral stock could scarcely 
have manifested the aberrant specializations 
characteristic of the modem anthropoid apes, it 
remains reasonably certain that they must have 
shown in the structure of their brain, skull and 
dentition, anatomical characters which would 
demand their inclusion in the zoological oategory 
of Anthropomorpha. In other words, it remains 
true to say that man had a simian ancestry. This 
relationship is well emphasized in a new classifi¬ 
cation of mammals recently put forward by G. G 
Simpson, for he includes man and the anthropoid 
apes in one superfamily, Hominoidea 

Palaeontological Evidence of Human Origins 

Between the Miocene genera of anthropoid apes 
and the earliest fossil record of man there remains 
a large gap in the palaeontological sequence The 
oldest representatives of the Hominidae of which 
we have any real knowledge are Pithecanthropus 
from Java, and Sinanthropus from the early 
Pleistocene of China. The fact that some anthro¬ 
pologists have classified the remains of these early 
representatives of man as two different genera is 
a good example of the results of the difficulties 
encountered in the study of rare fossils of this 
type; for, since such fossils usually turn up singly, 
and often at intervals of several years, each one 
is made the subject of intensive study without the 
advantage of adequate material for comparison. 
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Consequently, the anthropologist tends to exag¬ 
gerate in his own mind the significance of small 
structural differences which, after all, may be 
merely an expression of interspecific or even of 
individual variation This now appears to be 
certainly the case with Pithecanthropus and 
Sinanthropus, for, since the initial discovery of 
the type specimens, the remains of a number of 
other individuals have been found which emphasize 
the wide range of variation in both groups Indeed, 
the overlap in variation between the two is quite 
considerable, and it is clearly desirable that they 
should both be included, for purposes of classifi¬ 
cation, in the one genus, Pithecanthropus. 

The range of variation among members of this 
group may be illustrated by reference to the cranial 
capacity of adults, which varies from 750 c.c. to 
1,200 c.c Now such a range of variation in the 
small number of individuals which has been 
found is very remarkable, for in so ancient a type 
of man it can scarcely be attributed to the effects 
of extensive intermixture. The knowledge that 
this variability does occur should therefore guard 
anthropologists against making too hasty assump¬ 
tions on the basis of the study of isolated specimens. 

The variability manifested by these early repre¬ 
sentatives of the HomirddsB serves to emphasize 
the fact that the range of genetic variation in man 
is quite exceptional in contrast with lower animals. 
In other words, man is distinguished physically 
from other mammals not only by the possession, of 
certain general anatomical characters, but also by 
the degree of variability which they show. The 
extent to which these genetic characters can be 
modified by environmental influences is also a 
distinctive feature of man. This variability 
undoubtedly has far-reaching implications in the 
study of all branches of anthropological science, 
It seems certain, for example, that it has been 
an important factor in the evolution of human 
society, for it allowed a wide range in the develop¬ 
ment of individual abilities, and also provided for 
the considerable plasticity which is a pre-requisite 
for the building up of complex types of social 
organization. 

Future of Physical Anthropology 

Apart from palaeontology, it may be doubted 
whether physical anthropology is likely to advance 
our knowledge of racial origins and differentia¬ 
tion very much beyond its present state with 
the techniques now available. The reasons for 
this somewhat pessimistic prognosis include the 
difficulty of acquiring adequate skeletal material 
from which the racial composition of populations 
in the past can be inferred; the frequent im¬ 
possibility of identifying racial types by the 


examination of skeletal material only; the 
fallacy which may be involved in the assump¬ 
tion that certain craniometrical s imil arities 
necessarily indicate a true genetic affinity; and 
the difficulty of eliminating the effects of environ¬ 
mental influences in modifying physical characters 
which otherwise have a genetic basis. 

A valuable aspect of the study of present and 
past populations from the historical point of view by 
the rigid application of biometric technique is that 
it permits the testing of the popular conceptions so 
commonly held to-day regarding the equivalence 
of race and nationality No one will doubt the 
need for the clarification of such ideas. The 
physical anthropologist, indeed, has an important 
duty to fulfil in the discussion of modern social 
problems, by providing objective evidence to show 
whether there is any truth at all in the tenet that 
‘nation’ and ‘race’ in Europe are in any instance 
comparable terms. Such studies as have been 
made on this question have hitherto led in general 
to negative results. 

In so far as history can be said to provide a 
basis for prognostication, physical anthropology 
as a historical science has a considerable practical 
significance. The study of the bodily changes 
which man has undergone in the past gives a clue 
to the nature and extent of the changes which 
may be anticipated in the future. But what is far 
more important for the same purpose is the study of 
man as he is to-day . Sociological problems are 
becoming more and more forced on our attention 
and demand for their solution a conscious con¬ 
trol of processes which have hitherto been left to 
chance. The improvement of health and physique 
and their relation to nutritional and climatic 
factors, the effects on physical type of the redis¬ 
tribution of the populations of the world, the 
results of the hybridization of different racial 
types, the relation of changes in the reproductive 
rate to human variability and the composition of 
regional populations, all these are practical 
problems which can be approached systematically 
and scientifically only if we have adequate data 
regarding the physical nature of man in the con¬ 
ditions under which he now lives. 

We still lack this essential knowledge. In Great 
Britain, for example, there are no proper 
records which show the variability of different 
sections of the population living under different 
nutritional conditions and in different environ¬ 
ments. Still less is there any real knowledge of 
the potentialities for growth and development of 
native populations living under optimal conditions 
of nutrition and hygiene. Yet a study of the 
normal variability of man to-day, and of his 
bodily reactions to environmental influences, must 
clearly be a necessary basis for any assessment of 
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changes which are to be anticipated in the future. 
Let us note briefly the lines along which physical 
anthropologists may most profitably seek for this 
information. 

Evman genetics . The study of human genetics 
offers practical problems of considerable urgency, 
for no one doubts that the mode of transmission 
of hereditary defects, which may be manifested 
in structural abnormalities, metabolic disorders, 
or susceptibility to diseases of one kind or another, 
should be elucidated in all possible detail. The 
problems of human heredity form the basis of the 
whole science and practice of eugenics, and the 
eugenist requires to have all the data of human 
heredity at his disposal if he is to exert any con¬ 
scious control over the destiny of mankind in the 
future. 

Apart from the practical significance of human 
genetics in relation to the health and progress of 
mankind, this study has also a direct relation to 
the more academic problems of the anthropologist. 
Physical anthropologists have on several occasions 
been criticized for employing as criteria in their 
studies of racial affinities physical characters the 
genetic basis of which is unknown. No doubt such 
criticism is often justified, for it is clear that only 
those characters which are the expression of genic 
differences have any validity in taxonomic prob¬ 
lems. There is evidence that the shape of the 
head is certainly in part determined by heredity, 
but there is also evidence that it can be modified 
by post-natal influences. Similarly, it is well 
recognized that the height of an individual is 
closely correlated with nutrition, but it is known 
that it also depends partly on heredity. The 
relative importance of genetic and environmental 
factors must ultimately be determined for all such 
characters as these. 

The question of the possible linkage of pheno¬ 
typic characters is another problem of human 
genetics which demands intensive investigation, 
since this phenomenon may permit the recognition 
of latent defects in cases where they are linked 
with a physical trait detectable by superficial 
observation or appropriate measurement. The 
possible relation of physique to susceptibility to 
disease is particularly important. It is commonly 
supposed that a relation of this kind does in fact 
exist. Physical types, such as those termed 
‘asthenic 3 , ‘pyknic 3 , and ‘athletic 5 , have been 
defined, each with their particular advantages 
and weaknesses; but, so far, the evidence in favour 
of such a sharp classification is equivocal, and the 
same doubt still applies to the supposition that 
certain racial types are particularly susceptible to 
ipfections^cf one ki nd or another. For example, 
lijeaptf baKaf that the Negro, as the 

nf an.inheritd predisposition, is specially 


liable to tuberculosis, and that certain types of 
racial misoegenation likewise lower the resistance 
to such diseases. Yet in a recent and careful 
survey by Williams and Applewhite, the conclusion j 
is reached that there is little if any difference 
between the White and the Negro in resistance to 
tuberculosis (given equal opportunities for medical 
treatment), nor do miscegenetic types of the Negro 
really show a greater incidence of tuberculosis 

The possibility of a genetic linkage of characters 
also raises the question how far inherited physical 
traits may be related to an inherited mental dis¬ 
position. It is common enough, in text-books on 
anthropology, to find different varieties of tem¬ 
perament assigned to different racial types. For 
example, it is stated in a recent comprehensive 
work on human heredity (by Dr. Lenz, professor 
of racial hygiene in the University of Munich) 
that the Mediterranean race (of which, in Europe, 
the southern Italians are perhaps the best repre¬ 
sentatives) is volatile and frivolous in tempera¬ 
ment, has less sense of truth and honour than the 
Nordic, and, in respect of rational endowment 
and character, occupies an intermediate position 
between the Nordic and the Negro. The Nordic 
race, on the other hand, is supposed to be endowed 
with creative energy, with a vigorous imagination, 
high intelligence, and an nnusual degree of self- 
control. 

Physique and nutrition . The problems of human 
genetics and the supposed association of mental 
traits with demonstrable physical characters axe 
complicated by the growing recognition during 
recent years that nutrition plays a highly important 
part in determining the physical variations seen in 
different races and in different individuals. It is 
unnecessary to state that a broad relation between 
nutrition and physique has always been accepted 
by anthropologists. Stature, weight, chest- 
dimensions, and so forth, can all be correlated with 
nutrition. But the suggestion is now put forward 
by competent dietitians that the effects of mal¬ 
nutrition may be much more extensive, not only 
as causal agents underlying many types of varia¬ 
tion in physical characters, but also in determining 
susceptibility to different types of infection. If 
this is true (as it undoubtedly appears to be) it 
clearly demands the serious attention of physical 
anthropologists. 

In Great Britain, indeed, evidence has been put 
forward which suggests that malnutrition may be 
far more extensive in the lower economic levels of 
society than has hitherto been suspected. Clinical 
and anthropometric comparisons of the children 
of relatively wealthy parents with those of poor 
parents have demonstrated a marked contrast in 
physique, general health, and susceptibility to 
infections. There is evidence, for example, that 
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the infantile mortality from respiratory infections 
is considerably higher in the poor districts of large 
towns than in the residential areas of the richer 
sections of the population, and there is also 
evidence that the predisposition to respiratory 
infections is related to under-nourishment. More¬ 
over, direct experiments (although of a limited 
nature) have been carried out on human material 
in which the effects of different diets on growing 
children have been recorded. 

It will not be doubted that, if there is indeed 
widespread malnutrition, it is a matter of national 
interest that it should be corrected as soon as 
possible But an essential preliminary to any large- 
scale plan of action is to collect precise information 
regarding the extent, distribution, and degree of 
under-nourishment. Here is a problem in the 
solution of which the physical anthropologist 
should play a predominant part. He has at least 
the experience and technique which will enable 
him to seek an answer to one of the most urgent 
preliminary questions: By what somatometric 
method, which is both reliable and convenient of 
application, is it possible to assess nutritional 
status ? 

It is perhaps a matter for surprise that in Great 
Britain we still have no adequate standard of 
what may properly be called normal physique, as 
a basis for comparison when seeking for evidence 
of malnutrition. This is partly due to the fact 
that available anthropometric data apply to 
mixed populations from different parts of the 
country, in which no attempt has been made by 
careful clinical examination to eliminate those 
individuals who may be under-nourished, or other¬ 
wise unfit physically. It is also a fact that the 
physical standard is by no means fixed and 
unchanging. There is evidence, for example, that 
the average height of the population, not only in 
Great Britain but also elsewhere, is rising rather 
rapidly, and it has been recently estimated that this 
increase may he as much as one centimetre in 
every 12J years. It is possible that this increase 
is directly referable to improved nutrition, though 
there are some reasons for supposing that this 
, explanation may not be completely adequate. It 
remains conceivable that it may possibly represent 
a definite orthogenetic trend in human evolution 
which is manifesting itself in statistical analysis. 

In order to obtain a basic standard of physique 
(or series of standards) for comparative studies, it 
is in the first place necessary to carry out a com¬ 
plete survey of the country by the systematic 
examination of samples of the population from 
different districts. Such a survey would require 
the close collaboration of physical anthropologists 
with clinicians, medical officers of health, dietitians, 
and social workers, in order to attempt a correla¬ 


tion between physical development and the 
normal healthy condition of body and mind, 
and, if possible, to relate this also to the social 
conditions of life. In fact, an attempt should be 
made to extend the health surveys which have 
been recently carried out in Great Britain and 
a number of other countries, the aim of which 
has been to correlate also the clinical assess 
ment of nutritional status with anthropometric 
observations. 

Observations on the relation of nutrition to 
physique, capacity for work, and susceptibility to 
disease are also waiting to be carried out among 
native peoples in many parts of the world. Some 
excellent work along these lines has been started 
in India, Africa, and also in China, where informa¬ 
tion has been collected regarding the composition 
of the diet of different sections of the native 
population. Here the field anthropologist must 
necessarily give his aid, since he is in the best- 
position to obtain a detailed record of the food 
elements of the diet which are ordinarily obtain¬ 
able at different seasons, to study the local customs 
in the preparation of the food for consumption, 
and also to collect samples of the various foodstuffs 
for analytical study by the biochemist. It has 
already become evident from such observations 
that in some cases the native diet is hopelessly 
deficient in certain essential food elements which 
are necessary for the development of a normal 
physique and for the maintenance of health. The 
elucidation of such defeots in the diet must surely 
in the future he a powerful factor for success in 
colonial administration. 

To carry out nutritional surveys in native 
populations, the physical anthropologist will also 
require to examine the somatometric indexes which 
have been worked out by reference to European 
peoples, for they will probably need modification 
to adapt them to different types. 

The fields of research to which we have directed 
attention serve once more to emphasize the fact 
that the physical anthropologist of the future 
must be essentially a field-worker if he is going to 
develop his subject along progressive lines. He 
must also be a man of sound biological training if 
he is to acquire a real insight into the problems 
which are Bet for him. Some of these problems 
have a very intimate relation to human happiness 
and human Buffering, and their investigation is a 
matter of urgency. 

The science of physical anthropology has con¬ 
tributed much to the study of the past history of 
the human species. By the study of modem 
populations it has a still more important function 
to fulfil: the accumulation of data on the basis of 
which it will be possible in some measure to control 
the destiny of mankind in the future. 
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SOLAR AND TERRESTRIAL RELATIONSHIPS 


A DISCUSSION on solar and terrestrial rela¬ 
tionships had been arranged to take place on 
September 5 as part of the programme of Section A 
(Mathematical and Physical Sciences) of the 
British Association meeting at Dundee. The 
meeting was not held, owing to the international 
situation, and the following account contains the 
subject-matter of contributions from Dr. E. V. 
Appleton (radio effects), Mr. H. W. Newton (solar 
phenomena and terrestrial magnetism), Dr. A. D. 
Thackeray (solar phenomena), Prof. L. Yegard 
(auroral phenomena and the physics of the upper 
atmosphere). Prof. W. M. H. Greaves (the 27-day 
recurrence tendency of magnetic storms) and 
Prof F. J. M. Stratton (general summary). 

Many attempts have been made in the past to 
correlate solar and terrestrial phenomena. Until 
quite recently, the only one that was found to 
show a clearly measurable relationship was that 
between sunspot activity, auroras and magnetic 
activity. There is no direct meteorological effect 
of any serious importance, although in some 
climates tree-rings suggest a connexion of a com¬ 
plex type with the sunspot cycle not shown up by 
ordinary data. The recent study of the ionosphere 
has shown a new relation, involving an increase in 
ionisation in the upper atmosphere accompanying 
increased magnetic activity at times of maximum 
sunspot activity; this relation appears in a 
peculiarly clear-cut fashion at times of chromo¬ 
spheric eruptions which closely coincide with 
short-wave radio fade-outs. The correlations so far 
found can all be attributed either to a stream of 
corpuscles ejected radially from the sun's surface 
or to an. increase in ultra-violet solar radiation. 

Nearly every type of solar activity is capable of 
emitting a stream of particles or high-frequency 
radiation which may ultimately strike the earth's 
upper atmosphere. In the lowest levels of the 
sun's atmosphere, direct observation reveals sun¬ 
spots, faculse and granulation; with the spec¬ 
troscope, high-level flooculi and prominences are 
detected (chiefly in hydrogen or ionized calcium 
light); still .higher, coronal streamers suggest a 
pe rm a n e nt outward flow of particles. Eruptive 
pr omin e nc es, which may ultimately attain velo¬ 
cities of the order of 600 km./aeo., form a specta- 
Wfe ular example of the sudden expulsion of matter 
from the sun, presumably through radiation 
; the m o tion s of prominences, however, 
aa UOTraated by tma^niatqgraphy, show many 
c hiteBEtt Mog WftSA are difficult to explain even 


in terms of a complex interaction of radiation 
pressure, gravitation and electrical forces. 

Radiation pressure is insufficient to support the 
whole mass of chromospheric gases, but the dynam¬ 
ical concept of turbulence has partially solved 
this difficulty. A turbulent velocity of 15 km./sec. 
in the chromosphere is indicated ; in the lower 
layers it is on a much smaller scale. The short¬ 
lived granules, with a life-time of only three 
minutes, represent permanent activity all over the 
sun's surface, independent of the 11-year sunspot 
cycle , while chromospheric eruptions represent 
temporary localized activity on a large scale. These 
eruptions consist of intense brightenings in hydro¬ 
gen and calcium light which sometimes last only a 
few minutes. Thanks to the spectrohelioscope, 
perfected in 1924 by Hale, a practically continuous 
watch for these short-lived phenomena is now kept 
throughout all longitudes by international co¬ 
operation. It has been found that 50 per cent of 
the brightest eruptions are associated with simul¬ 
taneous radio fade-outs ; with the fainter eruptions 
the association is much less direct. 

The statistical relationship between sunspots 
and magnetio stomas may be summarized as 
follows: (a) there is a general similarity in the 
frequency curves of the two phenomena in the 
11 -year cycle ; (6) the largest sunspots, at the time 
of their passage across the central solar meridian, 
are often associated with large magnetic storms ; 
(c) the most favoured position of the associated 
sunspot at the time of the magnetic storm is about 
one day past the central meridian. The time-lag 
suggests the time of travel of a stream of partioles 
from sun to earth. The relationship becomes 
progressively more obscure when smaller spots are 
studied. 

It is natural to inquire whether this relationship 
is due to the presence of chromospheric eruptions, 
which are most commonly observed in or near 
large active sunspots. A distinct relationship has 
been established between eruptions and magnetic 
storms, similar to that with sunspots. Of the 
twenty-nine greatest eruptions observed since 1892, 
twenty-one were found to be followed within 
4*0 days by a magnetic storm, and half of these 
storms were classified as ‘great’. Magnetic storms 
do in fact appear to be more closely associated with 
chromospheric eruptions than with sunspots. 

The association of chromospheric eruptions with 
ionospheric disturbances is of a different character : 
(a) there is no time-lag; (b) the eruption can he 
effective wherever it ooours on the solar disk; 
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(c) the ionospheric disturbance is practically 
confined to the earth’s sunlit hemisphere j (d) there 
is an accompanying small perturbation of the 
earth’s magnetic field. These four facts are con¬ 
sistent with the suggestion that the solar agency 
is ultra-violet radiation emitted from active 
regions of the solar surface. The agency respon¬ 
sible for magnetic storms, however, is to be looked 
for in a radially ejected stream of high-velocity 
particles. The observations favour a common 
origin of radiation and particles in an active 
portion of the sun’s surface, which may also but 
not necessarily be marked by a large sunspot. The 
association of terrestrial phenomena with sunspots 
must be regarded as an indirect one ; it is only 
because they are so easily observed that sunspots 
have been taken as a convenient index of solar 
activity. 

A further relationship between sunspots and 
terrestrial magnetism is shown by the fact, known 
for many years, that magnetic storms tend to recur 
at intervals of one synodic solar rotation (about 
27 days). A catalogue of 403 storms based on 
Greenwich records for the years 1874^1927 has 
been used to study this relationship in detail. 
These were divided into five groups according to 
intensity, represented by the mean of the three 
components D, H and Y. The history of storm- 
days following each storm was followed up and the 
tendency to recur after 27 days was found to be 
confined to the less intense storms (less than 
180 y); in the weakest storms (less than 150 y), 
there is a definite additional tendency to recur at 
intervals of 54 days. 

This result can be expressed in another way : if 
attention is confined to storms which tend to recur 
after 27 days, it is found that the ratio ‘sequence 
storms’ to all storms decreases progressively from 
0-25 to 0*05 as one passes from weak to great 
storms. This result does not contradict the con¬ 
clusion that magnetic storms are due to radial 
streams of corpuscles from active regions of the 
sun ; it merely suggests that the most intense solar 
disturbances which eject such streams are com¬ 
paratively short-lived and will not survive a solar 
c rotation. The 27-day recurrence has been found 
to persist throughout spotless periods of minimum 
activity; thus, as implied previously, the spots 
themselves must not be regarded as the origin of 
the corpuscular streams. 

The frequency of auroras has long been known 
to follow the cycle of solar activity ; there is also 
a slight tendency for intense auroras to occur near 
the times of the equinoxes, when the earth lies in 
the plane of the equatorial belt of the sun where 
activity is greatest. The spectrum of auroras 
consists of bands (chiefly due to nitrogen) and lines 
(due to atomic oxygen and nitrogen, neutral and 


ionized). The wave-lengths of the strong green 
and red lines have been measured with great 
accuracy, and, with the help of knowledge of atomic 
energy levels, attributed to ‘forbidden’ transitions 
of neutral oxygen. 

The presence of ionized oxygen and nitrogen 
indicates the action of particles of high energy. 
The work of Stormer has shown how the streamers 
may be identified with the paths of electrified 
particles entering the earth’s magnetic field. 
Analysis of the intensity distribution within 
auroral bands yields a mean temperature deter¬ 
mination of — 44° C. There is no evidence of any 
increase in temperature with height either from 
band analysis or from measures of interferometer 
fringes of atomic lines. Further, the observed light 
intensity along auroral streamers suggests that the 
density of atmospheric gases diminishes but slowly 
within the auroral region from 100 km. to 800 km. 
It is suggested that matter is driven to these 
heights by electric forces in an ionized or partially 
electrified atmosphere. 

A theory proposed by Vegard in 1923 accounts 
for the main facts on the assumption of a stream 
of photon radiation, the wave-length of which 
corresponds to soft X-rays, in addition to the 
ordinary temperature radiation and corpuscular 
rays emitted by the sun. The incidence of this 
radiation on the extreme upper atmosphere 
produces a sort of terrestrial corona. The theory 
has been very successful in explaining the chief 
layers of ionization in the upper atmosphere. The 
soft X-rays will produce two ionization maxima; 
the first, formed at a high altitude by high-speed 
photo-electrons, is identified -with the layer, 
which surrounds the whole earth, but is higher by 
night than by day ; the second, at a low altitude 
where the absorption per unit length is a maximum, 
is identified with the E layer, which is confined to 
the sunlit hemisphere. The energy of the photons 
must be about 1000 volts to account for the 
observed heights of the E and F % layers. Finally, 
the absorption coefficient for rays in a large range 
of wave-length (100-1000 A.) is a maximum, so 
that these rays will produce an ionization maximum 
at about the same height—calculated to be 
200 km.—which will be confined to the sunlit 
hemisphere. This maximum is identified by 
Vegard with the F x layer. 

The variations in ionization in these three layers 
may be very efficiently studied by means of the 
radio sounding method, developed by Appleton 
and others. The ionosphere may, in fact, be 
regarded as a solar laboratory in which the effects 
of high-frequency radiation and particles emitted 
by the sun may be analysed. By timing echoes 
of vertically transmitted waves, a relation is ob¬ 
tained between equivalent height of reflection and 
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radio-wave frequency. At a critical frequency, 
echoes from the ionosphere are lost, and this gives a 
clue to the m aximum electron density in any layer. 
Layers E and F x show comparatively smooth 
diurn al , seasonal and sunspot-cycle variations, all 
of which confirm the supposition that these layers 
are produced by high-frequency solar radiation. 
The long-scale variations in ionospheric reflectivity 
do, in fact, give a very perfect reproduction of the 
11-year cycle of solar activity. The ionization in 
layer however, suffers remarkable irregularities, 
particularly during magnetic storms, when the 
ionization maximum is less than normal. The most 
striking type of ionospheric irregularity is that 
known as an irruption or fade-out, which is usually 
associated with a chromospheric eruption. Here 
the absorption is so great that the echo may be 
entirely lost, but the height of reflection is not 
usually greatly affected. 

The question of the ultimate character of the 
short-wave solar radiation associated with these 
disturbances (for example, its frequency and 
whether it consists of continuous or line-emission) 
is still quite unsettled. The spectrum of chromo¬ 
spheric eruptions in the observable range has been 
found to consist of lines due to H, He and Ca' r . 


Photometric measures show that during an erup¬ 
tion, the total Ha radiation from the sun increases 
by only a few tenths of one per cent; it is quite 
clear that what the spectrohelioscope observer sees 
is a secondary effect, and that the primary distur¬ 
bance consists in the leakage of unobservable 
ultra-violet radiation. As Milne has pointed out, 
given an increase of radiation, the ejection of a 
stream of high-speed particles is easily accounted 
for by radiation pressure. Lyman emission of 
hydrogen is insufficient to account for all the 
observed effects, and it is probable that we have 
to deal with a mixture of line and continuous 
radiation. Continuous emission is not normally 
observed in the visible region, although a small 
increase at wave-length 3220 A. has been detected 
in one exceptional eruption. 

Further analysis of ionospheric disturbances by 
radio sounding probably holds out greater hopes 
for the ultimate solution of the problem than the 
observation of secondary solar effects in the visible 
spectrum. Finally, the spectra of ‘sunlit auroras* 
recently observed by Stormer promises a fruitful 
field for research into the uppermost regions, 
where the solar rays first strike the earth’s 
atmosphere. 


OBITUARIES 


Sir William Pope, K.B.E., F.R.S. 
iLTAM JACKSON POPE, the great chemist, 
was the eldest son of William and Alice Pope 
who at the time of his birth (March 31,1870) lived in 
New North Road in the City of London. On leaving 
the Cowper Street Endowed School, Pope proceeded 
to the Finsbury Technical College, where he was one 
of H. E. Armstrong’s earliest pupils. He followed 
Armstrong to the Central Institution (now the City 
and Guilds’ College of the Imperial College of Science 
and Technology), where the scheme of scientific 
studies having no reference to outside examining 
bodies did not lead to a university degree but gave 
Pope a rigorous training in chemistry, classical 
crystallography (under H. A. Miers) and in research 
methods admirably suited to his genius. From that 
time dated the unique friendship between Armstrong 
and Pope which was only broken by the former’s 
death in 1937. 

While still a student. Pope begem his own crystal¬ 
lographic investigations of organic compounds. He 
also collaborated with F. S. Kipping, then Armstrong's 
aa^istaufc, in important investigations in the chemistry 
of camphor and on the constitution and characteriza¬ 
tion of compensated compounds. 

app<A v la tuai i (1897) was that of head 
Bepan^aont of the Goldsmiths’ 
ctaopae iaxxke Ho was 


lecturer on crystallography at the “Central”. In 
1901 he became professor of ohemistry and head of 
the Chemistry Department at the newly built School 
of Technology, Manchester, becoming professor of 
chemistry in the University of Manchester in 1905, 
when the Sohool was made the centre of the Faculty 
of Technology, and on that occasion Pope received 
his first university degree; he had been elected to 
the fellowship of the Royal Society in 1902. Pope 
was elected to the professorship of chemistry in the 
University of Cambridge in 1908 in succession to 
J. D. Liveing, who had held the chair for forty- 
seven years, and in the following year he was elected 
to a professorial fellowship at Sidney Sussex College. 

Pope’s enduring fame wifi rest chiefly on his work 
on molecular dissymmetry. Pasteur had laid the 
foundations of stereochemistry in 1849, and up to 
the time of Pope’s work at the Goldsmiths’ Institute, 
all the optically active compounds studied by 
Pasteur and his successors contained in the molecule 
at least one carbon atom having an asymmetric 
environment. The presence of this ‘asymmetric 
carbon atom’—a carbon atom united to four different 
atoms or groups tetrahedrally arranged round it— 
in the molecule was up to then regarded as being 
essential for the particular compound to be capable 
of exhibiting optical activity. As Pope has frequently 
pointed out, it is probable that the use of this 
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particular phrase with its narrow implication tended 
for many years to delay progress in stereochemistry, 
>ince it became usual to correlate the e xhi bition of 
^ optical activity with the asymmetry of a particular 
atom present rather than with the dissymmetry of 
the molecule as a whole. By the optical resolution 
of externally" compensated compounds in which the 
atoms nitrogen, sulphur, tin and selenium had 
asymmetric environments, Pope was the first to 
show that the presence in the molecule of a carbon 
atom having an asymmetric environment was not 
essential for the exhibition of optical activity. In 
this classical work he had as collaborators S. J. 
Peachey, A. W. Harvey, E. M. Rich and H. A. D. 
Neville, and its success and that of numerous chemical 
and stereochemical investigations carried out simul¬ 
taneously depended on Pope’s knowledge and use of 
crystallography and also on his introduction of the 
use of the camphorsulphonic acids, first adequately" 
described by Kipping and himself, for the resolution 
of externally compensated bases. 

During the Manchester period, Pope had as 
assistants C. S. Gibson and John Read. With 
Peachey he prepared the first organic compounds of 
platinum and with Gibson those of gold, and this 
work, so novel and simple in its conception, was 
typical of Pope’s knowledge and genius in attacking 
fimdamental problems- Another striking example of 
this was the elegant work carried out with Read 
which resulted in the resolution of externally com¬ 
pensated chloroiodomethanesulphonic acid, CHC1I. 
S0 3 H. This work showed that it is only necessary 
for the attachment of four different atoms or groups, 
none of which need contain a carbon atom, to a 
single carbon atom to condition stable optical activity". 
This compound is still the simplest substance showing 
permanent optical activity. At tliis time also. Pope 
and Read began the work which resulted in the 
introduction of optically active oxymethylenecamphor 
as alternative to the use of the camphorsulphonic 
acids for the resolution of externally" compensated 
primary and secondary" amines. 

Since his student days, Pope had been profoundly" 
interested in the relation between chemical constitu¬ 
tion and crystalline form. For many y"ears he and 
W. Barlow worked on this subject, and beginning in 
1906 they published a series of long and detailed 
papers in which the valency volume theory was 
developed. After some time it became evident that 
* the fundamental conceptions on which the theory" 
was based were too circumscribed, but the work 
they carried out has considerable value in the history 
of the subject which has been so ably developed by 
Sir William and W. L. Bragg and other workers. 

Following Pasteur, van’t Hoff had realized that 
organic substances can be formulated which have 
enantiomorphous configurations and yet contain no 
carbon atom having an asymmetric environment. 
He showed that on account of the tetrahedral 
arrangement of the atoms or groups attached 
to a carbon atom, alleue derivatives of the type 



related forms and therefore be capable of exhibiting 
optical activity. Pope realized that the compound 
1 -methylcz/cZohexylidene- 4-acetic acid, 

*.CH S H 

j.CHg ^COfrH 


CH 3 CH 

/K 

W X CH 


which has an enantiomorphous configuration and 
contains no carbon atom having an asymmetric 
environment, resembles the above type, and he and 
W. H. Perkin (then colleagues in Manchester) com¬ 
menced its synthesis in 1903 and completed it in 
1906. Later they were joined by" O. Wallaoh, and 
adequate quantities of the compound became avail¬ 
able for the resolution experiments. In the latter. 
Read played a leading part, and the successful 
accomplishment of this difficult piece of work con¬ 
stituted a most important development in stereo¬ 
chemistry. Actually, as Pope also showed, van’t Hoff 
might have stated the case more generally because 

the above compound is of the type : C : , 


and compounds of the type : C : 0^ are also 


theoretically capable of exhibiting optical activity. 
In immediate extension of this work, Pope and his 
co-workers obtained striking proof that organic com¬ 
pounds can retain their configuration throughout a 
series of reactions in which the molecular symmetry 
undergoes profound change. A further example of 
this is his work with J, B. Whitworth on spiro-5 : 5- 
dihydantoin, 


NH—-CO 

l 

CO—NH 


X 


NH—CO 

\ I 1 

x CO—NH 


probably the most complete and detailed stereo¬ 
chemical and crystallographic study published in 
recent years. Pope’s work on 1-methylcycZohexylidene- 
4-acetic acid has been responsible for almost all the 
developments in stereochemistry by many workers 
during the last twenty-five years, owing to the fact 
that he defined the conditions of mirror-image 
isomerism, namely, that for mirror-image isomerism 
the molecular configuration may possess any elements 
of symmetry excepting a centre of symmetry or a 
plane of direct symmetry. 

Apart from his acknowledged pre-eminence in 
crystallography and stereochemistry, Pope carried 
out outstanding work on photographic sensitizers 
(with W. H. Mills), on the direct synthesis of ‘mustard 
gas’ (with C. S, Gibson) and on the extension of 
Werner’s theory of the configuration of complex 
co-ordination compounds to those containing tri- 
amines and tetra-amines (with F. G. Mann). 

Pope was president of Section B (Chemistry) of the 
British Association (1914), president of the Chemical 
Society (1917-19), president of the Society of Chemi¬ 
cal Industry (1920-21), president of the Union inter- 
nationale de Chimie (1922-25), president of the 
Federal Council for Chemistry (1938-35), president 
of the Solvay Chemical Conferences (1922-36) and 
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Prime Warden of the Goldsmiths' Company (1028—29); 
he had been chairman of the City and Guilds of 
XiOndon Ins titute since 1932. He was created Knight 
Commander of the Order of the British Empire in 
1919 and Grand Officier de l’Ordre de Leopold two 
years ago. He was honorary member of no less than 
twelve foreign academies and a member of at least 
ten British scientific societies. He received the Davy 
Medal (Royal Society), the Longstaff Medal (Chemical 
Society), Dumas Medal (Soci6t& de Chimie indus- 
trielle), Lavoisier Medal (Soe£6t3 chimique de France) 
and Messel Medal (Society of Chemical Industry), 
besides the honorary doctorate of seven universities. 

All who had dealings with Pope, whether as friends, 
collaborators or pupils, could not fail to be impressed 
by the true greatness of the man. He was extremely 
well informed in English and foreign literature and 
in affairs generally; his judgment and advice were 
invariably sound. Actually Pope was very shy, but 
in conversation he was brilliant and witty and few 
could tell a good story better than he. He was a 
charming host and loved the company of his friends 
and life generally. He was a connoisseur and his 
collections of alehymical pictures, chemists’ mortars 
and drug pots are unique ; his library of chemical 
and general literature has long been the envy of 
many colleagues. Pope was a most graceful speaker 
in English as well as in French and German; he 
could easily translate the spoken word from French 
directly to German. 

For some years Pope had been in poor health, 
against which he struggled with amazing fortitude, 
and he continued to carry out his duties and perform 
extra tasks which must have taxed him greatly. 
During the last three years he suffered intensely and 
he bore his sufferings in silence. The end came on 
October 17 and, after a quietly dignified service taken 
by his friend, the Master of Sidney Sussex College, 
his body was cremated in Cambridge. 

“Post tenebras lux” 

Charles S. Gibson. 


Prof. Albert Gilligan 

By the death of Albert Gilligan at Storth, near 
Milnthorpe, on October 14, the science of geology 
has lost an able exponent. Bom on July 26, 1874, 
he was educated at Wolverhampton Grammar School 
and at University College, Cardiff. After service as 
science master at Glossop County School, Gilligan 
joined the geological staff of the University of Leeds 
as assistant to Prof. P. F. Kendall. Under the 
influence of Kendal l he became interested in physical 
geology, particularly that of Yorkshire, and his first 
pubBabed work recorded the denudational effects of 
a severe storm in, that country. This interest re¬ 
mained with him throughout his life. 

had the ability to lecture in a clear and 
eaa 9y understood by non- 
** 80 perhaps, he 

fa the aofemoe of geology. 


For many years he gave series of lectures throughout 
Yorkshire, many to the mining community, others to 
societies of many kinds, and through these made 
many converts to geology. Gilligan also encouraged 
the work of local geological societies, and his services 
were always at their disposal for a lecture or a 
description in their journals of a local section. 

Later, Gilligan became interested in sedimentary 
petrology, a branch of geology then overshadowed 
by the igneous side of petrology. He developed a 
technique of heavy mineral analysis, and turning his 
attention to the Millstone Grit, continued the work 
on its sedimentation initiated by Sorby. In 1920 
he read the results of this pioneer investigation before 
the Geological Society of London, and in 1921 he 
was awarded the Murchison Fund of that Society. 
He had in 1920 been made reader in geology in the 
University of Leeds and in 1922 he succeeded Kendall 
in the chair of geology. 

His work on the Millstone Grit had led Gilligan to 
the problems of Middle Carboniferous palaaogeography, 
and in 1929 he gave, as his presidential address to 
the Yorkshire Geological Society, an address entitled 
“A Contribution to the Geological H istory of the 
North Atlantic Region” in which he summarized 
the evidence for a Palaeozoic and Pre-Palaeozoic 
‘Atlantis’. 

From 1922 Gilligan was curator of the Cecil 
Duncombe Observatory, and he did much to foster 
the study of astronomy. He also played his part in 
the administration of geological societies, serving on 
the council of the Geological Society. In university 
administration he was closely conceraod with student 
activities especially in athletics, and he did much to 
promote friendly relations between staff and students. 
He had a sincere understanding of the difficulties of 
students whose lack of means handicapped their 
studies, and many have cause to be grateful 
for the ready help which Gilligan so often generously 
gave. 

Gilligan was a delightful companion in the field, 
keenly interested in archaeology and natural history. 
It is the regret of all his friends that he was not 
permitted to enjoy, in the foothills of the Lake 
District, his retirement from academic labours. 

R. G. ft. H. 


We regret to announce the following deaths : 

Prof. A. Busi, professor of radiology in the 
University of Rome, aged sixty-five years. 

Vice-Admiral Sir Percy Douglas, K.C.B., C.M.G., 
hydrographer of the Navy during 1924-32, on 
November 4, aged sixty-three years. 

Mr. R. 0. Lambert, librarian at the Atheneeum 
Club during 1922-35, on November 5, aged seventy- 
one years. 

Prof. C. F. Shaw, professor of soil technology in 
the University of California, on September 12, aged 
fifty-eight years. 

Dr. J. H. T. Tudsbery, honorary secretary, formerly 
secretary, of the Institution of Civil Engineers, on 
October 10, aged eighty years. 
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OF GENETICS 


r | S HE Seventh International Congress of 
^ (genetics was unique in more than one 
way. As described by Prof. Crew in Nature of 
September 10, p. 496, it was held during a period 
of high political stress, and it accomplished some¬ 
thing that perhaps no other international congress 
will be required to attempt again. The enthusiasm 
of the six hundred men of science present, 
combined with a well-thought-out organization, 
retained the attention and support of all geneticists 
who were present in Edinburgh during an eventful 
week of turmoil. The following pages provide 
a suivey of the proceedings. 

The Congress not only achieved success in the 
work of the sections, but will also be remembered 
in at least one other direction. The exhibits, 
which included charts, diagrams, photographs, 
together with dead and living material of plants 
and animals, occupied the laboratories of the new 
Zoological and Engineering Departments of the 
University of Edinburgh. Under at least a hundred 
and fifty microscopes (probably many more) were 
slides illustrating most of the branches of cytology. 
These exhibits enabled one to see for oneself how 
great was the advance in cytological technique, to 
*see perhaps for the first time heterochromatin or 
chromosome splits, and to judge the grounds on 
which controversial matters were based. The plant 
exhibit in the laboratory ranged from magnificent 
demonstrations of the origins of maize, the genetics 
of wheat hybrids, and the cyto-genetics of Datura, 
to the illustration of scientific method in the 
analysis of the peculiarities of fruit crops and 
plant pigments. In addition, there were living 
exhibits of genetic characters in a number of plant 
species. One laboratory was filled with charts and 
diagrams recording the genetics of Drosophila and 


physiological actions of the genes, while another 
laboratory contained exhibits on the inheritance 
of colour in the cocoon of the silkworm, and the 
diseases to which man is subject. A large exhibit 
of animal genetics covered the inheritance of 
characters in rodents, rabbits, and other animals. 
A notable feature was the organization by Dr. 
Koller of an exhibit of living plants of Pisum, 
Lycopersicum, Primula, Antirrhinum, Nicotiana 
and other genera. These were arranged to illustrate 
the characters which are controlled by known 
genes. One of the crops was so well grown that 
members of the Congress who were specialists on 
this crop were able to use the plants for observa¬ 
tional purposes. 

It is obvious that the success of the Congress 
was due to the excellent organization of Prof. 
F. A. E. Crew, his committee and staff. Both 
previous to the Congress and during the Congress 
in normal times the position of the general secre¬ 
tary is an onerous one. When each day of the 
Congress brought more news and rumours of war, 
it was doubtful whether the Congress could con¬ 
tinue. By a complete reorganization, only 
possible by excellent team work, the sections were 
able to complete their work, the exhibits were 
received, erected and dispatched in safe custody, 
and each individual member of the Congress who 
was directly or indirectly affected by the political 
upheaval was made to feel that he was being per¬ 
sonally looked after by the general secretary and 
his able staff. 

Science will not falter so long as the spirit 
initially engendered by the staff of the Institute 
of Animal Genetics at Edinburgh and propagated 
by the members of the Congress continues 
among the research workers of the world. 
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GENE AND CHROMOSOME THEORY* 


By Dr. H. J. Muller 


np HE treatment of gene and chromosome theory 
** was on a far more analytical plane than ever 
before. Thus, the multiform variations of behaviour 
of chromosomes at meiosis, and the rules govern¬ 
ing these variations, were shown by Darlington to 
trace back to variations in two primary factors : 
the region (centric or telic) in which pairing begins, 
and the time limit set to the pairing process; 
normally, these must be adapted to each other, so 
that a mixing of two systems tends to disturb the 
balance. 

Regarding the mechanism whereby structural 
changes in chromosomes come about, a series of 
experiments by the present author and co-workers 
was reported, substantiating and extending, for 
Drosophila, the earlier conclusions of Stadler, of 
McClintock and of Sax on plant material, and of 
Muller and Belgovsky on Drosophila, to the effect 
that the manifold kinds of structural changes 
capable of surviving indefinitely are all caused by 
two distinct primary processes, succeeding one 
another. These are ; (1) breakage of the chromo- 
nema at two or more points, followed (2) (though 
not until after the spermatozoon stage is passed) by 
two-by-two junction between the adhesive broken 
ends, giving a new linear order. Distant breakages, 
giving gross changes, were shown to result born 
separate individual ionizations, but nearby ones, 
giving minute rearrangements, to result from one 
and the same ionization by a spreading of its 
effect. The reports and demonstrations of a 
large series of separate investigators—Bauer, 
Faberg6, Demerec, Camara, CJatcheside, Oliver 
and Belgovsky—in one way or another agreed with 
or led to one or more of the same conclusions, 
although some investigators had until then held 
contrary views. Further light was thrown on 
chromosome structure and on the changes to 
which it is subject, in a special evening lecture 
by Metz, recounting hiB notable findings in Sciara. 


* the Bqiariao aenetJd*ta hud withdrawn and most c 

_ -left before-the time for their addresses, their abstract 

* TfMfajMajm sfti w Mffl. Th«F ate accordingly include 
papers of official member* will l 

^ * r 



A considerable group of papers analysed the 
special, though not absolutely distinctive, pro¬ 
perties of heterochromatic regions of chromosomes. 
In this connexion, further illustrations were given 
of the high breakability of these regions by Kauf- 
mann, Camara, Prokofyeva and Sidorov, and of 
their somatic variability (correlated in related 
cells) in respect to manner of chromatin staining, 
manner of aggregation of chromonemata and gene 
functioning. It was noted that all these properties 
extend, although to a degree diminishing with 
distance, beyond the originally heterochromatic 
regions into regions lying near to them in the 
chromonema, by a kind of ‘position effect* (Schultz, 
Prokofyeva, Panshin, Khvostova), and the im¬ 
portant new point was brought out that the varia¬ 
tions in staining—which, as proved by Caspersson 
and Schultz’s studies of ultra-violet absorption 
spectra, fairly represent nucleic acid distribution— 
and the variations in gene activity are correlated 
with one another. Evidence was also adduced, by 
Prokofyeva and by Kaufmann, that small inter¬ 
stitial regions having some degree of hetero- 
chromaticity are scattered rather widely throughout 
the chromatin, and often coincide with regions that 
apparently originated relatively recently as duplica¬ 
tions (which suggests that genes may become hetero¬ 
chromatic by a kind of denaturizing degeneration). 

Analysing the mechanism of gene mutation on 
the basis of a great series of experiments, TimofSeff- 
Ressovsky brought out its causation (1) by in¬ 
dividual atomic activations, apparently resulting 
from the accidental peaks of kinetic energy of 
thermal origin, as well as (2) by individual ioniza¬ 
tions, resulting from radiation. The dependence' 
on single ionizations was further strengthened by 
Rai-Choudhuri’s finding that even radiation of in¬ 
tensities so low as 0-01 r./min. (a hundred times 
lower than the lowest previously used in such 
work) is so effective, ion for ion, as radiation of 
h i g her intensities. At the same time, the generality 
of the gene mutation effect of radiation was 
strengthened in another important way, by its 
definite extension to mammals (mice), in experi¬ 
ments of P. Hertwig. 



815 


Supplement to NATURE of November 11, 1939 


In earlier vork, no dependence of the frequency 
of the gene mutations upon the closeness of spacing 
of the ions within the radiation-paths could be 
detected, but newer work by Timoffieff-Ressovsky 
and his collaborators, reported at the meeting, 
suggested that a perceptible influence of this kind 
might be found by the use of the extremely closely 
spaced ions resulting from some neutron radiation. 

If so, it should be possible to estimate the 'sensitive 
volume* for a gene mutation, that is, the amount 
of contiguous space occupied by material so con¬ 
stituted that one ionization, occurring anywhere 
within it, is capable of producing some one or 
more of a given series of alleles. Similar work, 
utilizing the frequency of chromosome breakage 
instead of that of gene mutations, was reported 
by Marshak. In this connexion, however, it should 
be noted that if, as seems likely, only a small 
proportion of the ionizations occurring within the 
region in question actually resulted in the effect 
looked for, this method would tend to lose its 
efficacy. Moreover, we have no basis for identify¬ 
ing the volume or area in question with that of 
the gene or chromonema itself. 

In addition to the seemingly simple thermal 
effect of van t'Hoff type, above-mentioned, there 
were shown—by Plough, Timoffieff-Ressovsky, 
Kerkis and Zuitin—to be decided increases in muta¬ 
tion frequency attending the abnormal physiolog¬ 
ical states of organisms subjected to temperature 
changes too rapid or too extreme for the organisms 
to adjust to them. This makes the search for special 
chemical influences affecting gene mutations seem 
more promising, despite certain negative results 
reported by Auerbach with carcinogenic sub¬ 
stances. The sensitivity, as well as the intricacy, 
of the chemical complexes conditioning mutation 
was further evidenced by the strong dependence 
of the general mutation frequency upon the 
genetic complex present, as reported by Plough 
1 and by Tiniakov, and more especially by observa¬ 
tions of Rhoades and of Harland showing certain 
enormous and highly specific mutational effects on 
particular genes, not previously known as ‘mutable 
genes*, by other particular genes and gene- 
combinations. 

The series of papers dealing with the production 
of mutations by ultra-violet light showed the 
notable progress made in this field since the last 
congress. It was shown by Stadler that the curve 
representing the effectiveness of different wave¬ 


lengths in producing gene mutations and defici¬ 
encies in maize pollen begins at about 313 mjx 
and rises to a peak at 254 m;i., declining thereafter. 
This is suggestively similar to the absorption 
spectrum of nucleic acid and quite different from 
that of protein. Both Hollaender, 'working on fungus 
spores, and Knapp and Schreiber, on spermatozoids 
of Sph aero carpus, reported results substantially 
similar to this, although their peaks of mutational 
effect (as well as of directly lethal effect) were at 
265 mg, which corresponds more exactly to the 
absorption peak for thymonucleic acid. In 
Hollaender‘s work, however, there was also a 
secondary peak, at 238 mjx; and another peculiarity 
in his results (one suggesting differential sensitivity 
of different Bpore stages) was a falling off in the 
mutation frequency of surviving individuals at 
very high doses. 

In Stadler’s work, a basis was found for drawing 
qualitative distinctions between several different 
classes of radiation effects. Thus, the frequency 
of abortive embryos at different wave-lengths, 
unlike that of gene mutations and deficiencies, 
failed to follow the nucleic acid curve, as it showed 
too high frequencies for the shorter wave-lengths. 
While these abortive embryos may after all repre¬ 
sent some kind of non-genetic effect, the same 
cannot be said of sectional rearrangements of 
chromosomes (translocations). Stadler found that 
the latter were not produced by ultra-violet light, 
or were produced with a markedly lower frequency 
than by X-rays of the same gene mutation - 
producing strength. 

This Tesult, which was corroborated for 
Drosophila sperm by experiments carried out by 
Muller and Mackenzie, gives some ground for 
supposing that ultra-violet does not act by break¬ 
ing the chromosomes, and that therefore gene 
mutations may not consist merely of linear re¬ 
arrangements of ultra-small size, involving ‘intra¬ 
genic* breakage and reunion. The latter idea, 
which is not yet actually refuted, would have 
tended to make the concept of the segmentation 
of the chromosomes into discrete ‘genes* a mere 
matter of verbal convenience. Possibly connected 
with the same series of problems was Stadler S s 
farther finding that the gene mutations produced 
by ultra-violet are far oftener ; fr actionals'—that is, 
confined to one of the chromatids derived from a 
given treated chromosome—than are those pro¬ 
duced by X-rays. 
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For the first time in the history of genetics con¬ 
gresses a session was included on virus and protein 
studies in relation to the problem of the gene. A 
peculiar case of non-ehromosomal, probably virus, 
‘inheritance’ in Drosophila, was reported by 
I/Heritier and Teissier, As was brought out by 
McKinney, by Gowen and by Kausche, viruses, 
now known to be erystallizable nucleoproteins, 
have the distinctive combination of properties 
characteristic of genes, namely, mutation and 
(despite mutation) self-duplication, thus sub¬ 
stantiating the concept (Muller, 1921, 1926) that 
viruses represent relatively free genes, and that 
the gene constitutes the basiB of life. 

An illuminating account w as given by Astbury 
of his and other modem studies of the chemical 
structure of viruses and other proteins, with 
especial consideration of those features which 
might help to explain the gene’s property of 
mutable self-duplication. He, as well as Caspersson 
and Schultz (who reported an increase of nucleic 
add during periods of growth, both for chromo¬ 
somes and for cytoplasm), directed attention to the 
role which nucleic acid may have in this process. 
The significant fact was reported by Astbury that 
the nucleic acid spacings are of the same magnitude 
as those within the protein (polypeptide) chain, a 
feature which would allow the nucleic acid to 
unite in parallel with the protein and so perhaps 
to serve as an intermediary in its synthesis. The 
paper of Maria also was of interest in this con¬ 
nexion, since it showed that in salivary chromo¬ 
somes the framework is not disintegrated by 
digestion either by pepsin or by nuclease, though 
it is by trypsin; hence it probably consists of 
protamine or histone chains, bound together 
laterally in some other way than by nucleic acid 


cross-connexions. Other chemical studies of 
nuclear material were reported by Gulick, which 
among other things cast doubt on the presence ol 
iron in chromosomes, thus bringing their composi¬ 
tion closer to that of the virus. 

Our present knowledge of the internal structure 
of the tobacco mosaic virus particles, as disclosed 
by the pioneer X-ray diffraction studies of Bernal, 
Crowfoot et al. } was described by D. Crowfoot as 
well as by Astbury. It was shown that in these 
rods, which are 15 m{r thick and at least ten times 
as long, the smallest possible chemical unit—that 
associated with one nucleotide—must contain 
about fifty-four amino-acid radicals, although 
there may be a geometrical sub-unit as small as 
one eighth of this volume (that is, about 1 mg 
eaoh way). But these units (or sub-units) are 
grouped according to a regular pattern into larger 
aggregates, about 7 mg long, and the latter in turn 
are grouped in a regular way to form the aggregate 
of high order—the virus rod itself. The globular 
protein insulin, as well as the fibrous proteins, all 
show' elementary units of about the same size, but 
the mode of aggregation varies both with the 
protein and with the conditions (pH, amount of 
water, etc.) under which it is being kept. Thus 
this type of analysis is already bridging the gap 
between the structures of the ohcmist and those 
of the microbiologist and geneticist. 

A series of special conferences were held on 
problems of the gene, presided over chiefly by 
J\ B. 8, Haldane. These were very well attended. 
At these 'gene conferences’ many of the reports 
of those unable to attend were read, and many of 
the above and related questions concerning gene 
and virus structure and gene mutation were sub¬ 
jected to animated and searching discussion. 


CYTOLOGY 


By Dr. C. D. Darlington 


TpERHAPS the most significant feature of the 
cytological discussions was the difficulty of 
separating them, except in an arbitrary way, 
from the discussions of experimental breeding. 


Vm <|iqe to tfeee general trends. First ther< 
Mcfqrog use of the direct study a 
q b*s$4 gepstic prediction and as * 
T Ifittfcfcqg vfy reductive methods o 


particular species. The work of White and Roller 
with sex chromosomes and of Huskins and New- 
combe with the relations of chromatids at chias- 
mata were examples of the one, the studies of 
Levan on Allium, of Cleland on (Enothera, and of 
Janaki on Sacoharum were examples of the 
other. 

The second trend was the increasing application 
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of experimental methods to cytology, both to 
solve problems that are of immediate cytologieal 
interest and to produce results of practical impor¬ 
tance in breeding. The different kinds of upset 
induced in cell-division are of interest in both 
ways. The diplochromosomes produced by 
Barber’s heat treatment represent the mode of 
action of colchicine described by several workers 
in giving rise to polyploids. The third trend was 
the increasing li nk age of Drosophila genetics with 
a minute study of salivary chromosomes, so that 
we found leading geneticists in America and 
England, like Demerec and Muller, offering papers 
embodying accounts of the breakage and reunion 
of chromosomes related to the direct observations 
of cytologieal workers like Kaufmann and Bauer. 

This last development showed its widest bearings 
in the kind of population study described by 
Dobzhansky. The interlocking action of gene 
change and chromosome change now discovered 
in field genetics is evidently making it possible 
to bring the scheme of variation in Drosophila 
into the closest relationship with plant cytology. 
It gives the whole body of genetics and cytology 


a unity which is enabling them to be used as a 
joint tool of evolutionary research. 

A word should be said of the technical side of 
cytology. The great advances of recent years 
were represented by an extensive microscope 
demonstration of chromosomes of Drosophila, Zea. 
Osmunda, Paris, Trillium, of various Orth opt era. 
and of Mammalia including man. A shov of 
photomicrographic lantern slides brought home 
these exhibits to a larger audience and made it 
possible to compare the merits of different new 
methods of treatment. 

A combined gene and chromosome session 
opened by Dr. W. T. Astbury was devoted to 
protein and virus studies in relation to the gene. 
It showed the results of applying new technical 
methods in protein and virus chemistry. It also 
showed that these, combined with the study of 
X-ray mutations on the genetical side and the use 
of ultra-violet photography and microchemical 
tests on the cytologieal side are producing a practical 
convergence of biology and the physical sciences, 
a convergence that will probably mark the begin¬ 
ning of a new epoch. 


PHYSIOLOGICAL GENETICS 

By Dr. C. H. Waddington 


of the most active branches of genetics at 
v ^rhe present time is the study of the ways in 
which genes affect developmental processes, and 
the section devoted to physiological genetics had a 
full and interesting programme. The problem of 
genic action is so complex and many sided that 
very many different methods of approach are 
possible, and examples of most of these can be 
found in the papers presented at the Congress. 

The embryologies! approach was well exempli¬ 
fied in a paper by Landauer, in which he reviewed 
the correlated effects on different organs which 
are found both in fortuitous teratological specimens 
and also in abnormalities which are known to be 
dependent on genes. He suggested that many of 
these phenomena can be explained by the hypo¬ 
thesis of a general deleterious effect, often on the 
growth-rate, acting at a period which is critical 
for a certain set of developmental processes. A 
general embryologica! approach of a rather different 


kind was presented by Waddington, who discussed 
the relation of genes to developmental processes 
of the kind exemplified by the organizer reaction. 

The importance of nuclear factors in particular 
steps of differentiation was analysed in more 
detail by Baltzer, who gave a summary of his 
well-known and important work on bastard 
merogons, in which an enucleated egg of one 
species of newt is fertilized by a sperm of a different 
species. He showed that some tissues are able to 
develop to late embryonic stages, while others die 
presumably owing to disharmonies of nucleus and 
cytoplasm during particular processes of differ¬ 
entiation ; still other tissues, such as some of the 
anterior mesoderm, while able to live, lose their 
normal power of inducing other organs—in this 
instance the balancers and gills. Similar studies 
of the importance of particular elements in the 
nucleus were reported by Poulson in bis studies 
of the abnormalities produced by total absence of 



818 


Supplement to NATURE of November 11, 1939 


certain genes (homozygous deficiencies) on the 
early development of Drosophila. 

Several reports dealt with gene effects on pro¬ 
cesses which are chemically more or less defined. 
Thus we had further chapters in the important 
and rapidly developing researches of Price, 
Lavrence and others on flower pigments, and 
Beadle, Ephrussi and others on Drosophila eye 
colours. Perhaps the most important new con¬ 
tribution in this field tv as a fresh study by Sewall 
Wright of guinea pig coat colours, which he dealt 
with in a preliminary way many years ago. He 
was now able to suggest a scheme for the relations 
of the numerous genes which are known, and to 
present a mathematical theory of their quanti¬ 
tative interactions. 

Quite a different method of approach to the 
same problem was reported by Schultz and 
Caspersson, who, by studying the chromosome 
itself, obtained data which allow of some specula¬ 
tion as to the chemical changes occurring under 
the immediate influence of genes. Owing to their 
strong absorption in the middle ultra-violet, the 
distribution and changes of the substances belong¬ 
ing to the nucleotide group can be followed in 
the living cell by spectrophotometric methods 
elaborated by Caspersson. It is found that in the 
nucleus the nucleic acids seem to be indispensable 
for the development of chromosomes, and that 
they axe synthesized mainly in earliest prophase 
just before the chromosomes split. Schultz studied 
translocations of parts of the heterochromatic 
regions of the chromosomes, which are rich in 


nucleic acid, into normal euchromatic regions in 
Drosophila. In certain of these translocations the 
adult flies show variegation foi characters affected 
by genes near the position of the break in the 
chromosome, as though frequent mutations of the 
genes had occurred in late stages of development. 
Schultz showed that this variegation is correlated 
with cytological effects in the salivary chromo¬ 
some bands corresponding to the variegated 
genes ; these effects ranged from appearance of 
excess nucleic acid to the assumption of a hetero¬ 
chromatic character and finally apparent dis¬ 
appearance. It is suggested that the appearance 
of excess nucleic acid is correlated with an inactiv¬ 
ation of the gene as a developmental agent 
The nucleic acid metabolism can bo followed 
somewhat further, since it is found that the 
presence of extra heterochromatic material (for 
example, supernumerary T-chromosomes) affects 
both the degree of variegation, the cytological 
correlates of variegation mentioned above, and 
also the nucleic acid content of the cytoplasm. The 
different types of nucleic acid occurring in chromo¬ 
somes, nucleolus and cytoplasm can be deter¬ 
mined spectroscopically and suggestions made as to 
their functional relations with the fundamental 
processes of gene action and gene reduplication. 

It is possible, as Schultz suggests, that we may in 
this way obtain some insight into the changes of 
gene activity in different chromosome regions in 
the different tissues, whioh may provide a 
mechanism for the primary differentiation of the 
nuclei in development. 


ANIMAL BREEDING IN THE LIGHT OF GENETICS 

By Dr. J. E. Nichols 


r T' v HE opening session was devoted to general 
X considerations of animal genetics. H.C.MoPhee 
described the United States Department of 
Agriculture's long-term inbreeding projects with 
pigs, sheep, and poultry, and the emphasis now- 
being laid upon measuring the more complex 
physiological characters; and in reviewing the 
wcrik at WhuJ* Sweden, GK Bonnier mentioned the 
of experimental animals 
made possit® jf ! Hfae use of monozygotic twins, 

breeding techniques 


now being obtained with poultry, where the 
mixed sperm from many males can be used in 
artificial insemination. W K. Hirschfeld and 
G. M. van der Blank struck notes for many suc¬ 
ceeding speakers in directing attention to the 
distinction between frugal and less frugal breeds 
and families relative to production, and to the need 
of precise studies on differential demands upon 
the components of a ration. Their advocacy of 
the progeny test was pressed further by A. L 
Hagedoom, who suggests restricting to Uite, 
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‘nuclei 5 of breeding stock the function to be sole 
progenitors of their kind. 

The section got into its stride of discussion on 
August 24 in an all-day session on live-stock 
improvement in tropical and relatively lov 
nutritional plane conditions. J. H. R. Bissehop 
gave a comprehensive account of the interest ing 
zootechnical studies on Afrikaner, imported, and 
grade cattle being conducted in South Africa, with 
the objectives of defining a type and performance 
suited to semi-arid conditions and of assessing the 
degeneration of the pure imported types therein. 
Using the Australian Merino sheep as an example, 
J. E. Nichols discussed the practical difficulties of 
adjusting type to environment when artificial 
selection is heaviest in more favoured and natural 
selection in poorer conditions, where commercial 
production is expected. A. 0. Rhoad described 
the experimental determination of adaptability of 
cattle to unfavourable conditions in America by 
means of body temperature reactions, and revealed 
genetic differences in respect of physiological 
characters; while Manresa and his collaborators 
demonstrated significant differences in the haemo¬ 
globin and other constituents of the blood in 
cattle in relation to atmospheric temperatures 
(and thereby to adaptability to the local environ¬ 
ment) in the Philippines. The economic and 
social backgrounds of breeding problems in the 
animal industries in countries from the Gold Coast 
to Madras were presented in several communica¬ 
tions, and R. B. Kelley lodged a strong claim for 
the importance of ecological and economic studies 
as prerequisite surveys to constructive breeding 
policies in tropical Australia. Later, G. Pontecorvo 
stressed the influence of agricultural conditions on 
policies of selection in beef and draft cattle in 
Tuscany. 

The use of artificial insemination as a rational 
technique in animal breeding was discussed in a 
' special session at which were described the methods 
employed, and their accompanying problems, in 
Italy, the United States, Rumania, Kenya, and at 
Lwow. The necessity of adequate criteria of sperm 
efficiency was strongly stressed by J. Edwards 
and A. Walton in presenting an account of recent 
investigations at Cambridge in which the respira¬ 
tion rate of sperm has taken a prominent and 
promising position. 

Statistical safeguards and interpretations in 
genetical experiments with animals and in the 


analysis of records of performance and progeny 
tests were discussed notably by F. Yates and J. L. 
Lush, not only in formal papers, but also in 
relation to other contributions, especially those on 
the inheritance of milk yield. This problem, of 
great practical importance, stimulated one of the 
most effective discussions of the section, in which 
particular attention was given to the question of 
persistency in lactation. The lability of the several 
phases of a lactation in response to environmental 
influences of nutrition, management, etc., leads 
to difficulties in evaluation of records, but empha¬ 
sizes the need for detailed analysis as well as 
ultimate resolution in terms of the physiological pro¬ 
cesses affecting the component parts of the curve. 

In other sessions lethal factors and defects in large 
animals and genetical characters in small animals 
were discussed; F. W. Dry presented a case of 
linkage between horns and abundance of halo 
hairs in New Zealand Romney sheep, and R. C. 
Bamber an interesting instance of the operation 
of a time factor in the inheritance of white spotting 
in cats. 

Breed differences and the recognition of the 
physiological substrata received farther prominence 
in the session on poultry genetics when F. B. Hutt 
presented evidence of differential reactions and 
performances, A. W. Greenwood advanced indica¬ 
tions of a genetical control of egg-laying per¬ 
sistency, and A. Ghigi 5 s contribution on cerebral 
hernia in the fowl evoked discussion on the 
relationships of skull form, f crest’, and hernia. 

Again, in the sessions concerned with nutrition 
and genetics, and with pig breeding, the same 
fundamental approach was manifested ; as in the 
demonstration by C. P. McMeekan and J. Ham¬ 
mond that the plane of nutrition exerts a profound 
effect upon not only general form but also the 
growth components so that the direction, as well 
as the possibility, of selection is influenced by 
environmental thresholds. That this aspect of 
the problem of livestock improvement deserves 
further scientifically determined discrimination at 
all stages of growth and in regard to practical 
breeding policies was emphasized by H. P. Donald 
and by H. R. Davidson. 

It may be said, in fact, that the central 
theme throughout the proceedings of this section 
was the evaluation of genetic differences and 
responses to environmental conditions in relation 
to the requirements of practical husbandry. 
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PLANT BREEDING IN THE LIGHT OF 

GENETICS 

By Dr. K, Mather 


/ | A HE following conclusions may be drawn from 
^ the section of plant breeding in the light of 
genetics: first, that genetics and cytology can afford 
valuable assistance to the plant breeder, and 
secondly, that the geneticist needs a better under¬ 
standing of the problems of plant breeding, and the 
breeder ot the possibilities ot genetical research, 
before really fruitful collaboration will be achieved. 

The breeder requires, for example, detailed 
information about the mode of reproduction and 
the cytological behaviour of his material Cytology 
and genetics can and do give him such information. 
But he also needs very detailed knowledge of the 
Inheritance of quantitative characters, and this 
the geneticist cannot at present supply. It is 
highly significant that in horticultural breeding, 
where genetics and cytology have most fully 
proved their value to breeding programmes, the 
geneticist is also frequently a breeder. The 
breeding problems can in such cases be attacked 
immediately with the full resources of the genetics, 
and on the other hand, the value of any new 
genetical technique for breeding work is imme¬ 
diately appreciated. As a case in point, Crane and 
Thomas have encountered the necessity for deter¬ 
mining the mode of reproduction of Rubus species, 
and have been able to obtain the necessary 
information by a series of simple genetical and 
cytological observations. There is also col¬ 
laboration between breeders and geneticists in¬ 
terested in maize, and for the past fifteen years 
maize breeding methods have been developed at 
a rate far exceeding that found in any other 
cereal crop, as described by Lindstrom, Singleton 
and Jenkins* The problems of the root-crop 
breeder closely parallel those encountered in the 
case of maize, and in overcoming them Rasmusson 
adopts a similar technique based on like genetical 
experience. 

It is in the field of aeff-fertilizing cereals that 
has been lestft coBabaratiom, and it is here 
divided c*n the question 
* work. Cytology 


has provided essential information about the 
causes of sterility in wheat species crosses and in 
Tnticum-Agropyron crosses, but it is clear that 
the real need of the cereal breeder is guidance in 
his varietal crossing and selection programmes. 
This guidance can only be given when more 
genetical reseaich has been done on inheritance 
m quantitative characters. 

Perhaps the most difficult and least developed 
aspect of plant breeding is the production of what 
are essentially new species of crop plants by 
hybridization and polyploidy. The discovery of 
the action of colchicine in bringing about chromo¬ 
some doubling has given a stimulus to research in 
this field, as shown by the number of papers on 
the subject. It is, however, too early to assess 
accurately the practical possibilities of colchicine 
treatment. In this connexion, also, the study of 
the origin of our present cultivated plants is of 
prime importance in indicating how such new 
forms might be made. Mangelsdorf’s analysis 
of the origin of maize materially adds to our 
knowledge in this direction, besides affording 
another example of how genetical analysis can 
be used in the solution of an evolutionary 
problem. 

All breeding w r ork involves variety trials, and 
both these and the development and use of the 
theory of quantitative characters will require 
rather complex statistical analysis The use of 
statistics in plant breeding was the subject of a 
joint meeting of this and the statistics section 
opened by Yates. It was apparent that the full 
benefit of statistics, as of genetics, has not yet 
been realized in plant breeding. 

Though the task of organizing genetics, cytology 
and statistics in the service of plant breeding is 
unquestionably difficult, the Edinburgh meetings, 
especially that of ErankeTs committee of plant 
breeders, have been of service in showing not only 
what has been done but also where the diffi culties 
are to be found. Further meetings of the same 
kind should be of even greater value* 
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HUMAN GENETICS 

By Prof. R. Ruggles Gates, F.R.S. 


TTUMAN genetics was well represented at the 

1 Congress. Abstracts of a large number of papers 
were prepared, but like other sections their pre¬ 
sentation was somewhat deranged by the approach 
of war. At different sessions the section discussed 
such topics as mental inheritance, feeble-minded¬ 
ness, blood groups, statistical methods in human 
genetics, selection in human populations, twinning, 
normal and abnormal human characters. 

F. Lenz showed that the twin method and the 
correlation method may give different results as 
regards the relative shares of heredity and environ¬ 
ment in the formation of a character. Dr. R. J. A. 
Berry presented the results of a study of mental 
defect in 163 families with parents of normal 
mentality and 202 families in which the parents 
were mentally defective, insane or of very low 
mentality. Mental defectives were twice as 
frequent in the second group. The problem was 
regarded as one of the inheritance, not of mental 
states but of normal standards of growth. Dr. 
Briigger agreed that the majority of mental de¬ 
fectives show only retarded mental development * 
and concluded from the investigation of 2,380 sibs 
that there is a unified recessive inheritance, 
feeble-mindedness and imbecility generally appear¬ 
ing together. 

Dr. Fraser Roberts pointed out that most 
defectives fall at the minus end of the normal 
continuous series and he believes there is multi¬ 
factor inheritance, the low-grade defectives form¬ 
ing a very heterogeneous group. He concludes 
that there are a number of genes, any pair of 
which can determine idiocy or imbecility, abnormal 
susceptibility to non-genetic influences frequently 
being present. From a study of 3,400 school 
children by intelligence tests he concludes that 
normal intelligence is also graded and very largely 
determined by multifactor inheritance. 

D. K. Henderson recognized a hereditary basis 
for the manic-depressive and schizophrenic states 
and emphasized that a eugenic programme must 
be largely educational. Helgi Thomasson, on the 
other hand, from a nine years study of manic- 
depressives in Iceland, was doubtful about the 


inheritance element. He diagnosed 859 cases of 
manic-depressive psychosis, only 15 per cent of 
whom were treated in hospital. Probably his 
criteria of diagnosis differed from those of others, 
and perhaps the general climatic conditions in high 
latitudes may also account for the high incidence. 
Dr. F. J. Kallmann emphasized that the practical 
goal of human genetics is the determination of the 
various physiological, constitutional and dis¬ 
positional factors governing the phenotypical mani¬ 
festation of hereditary predispositions and the 
description of their structural equivalents in proper 
morphological terms. From a study of 500 pairs 
of schizophrenic twins and their families, he con¬ 
cludes that the schizophrenic genotype is specific, 
autosomal and probably single-recessive. Its mani¬ 
festation is inhibited in about one quarter of the 
homozygotic taint-carriers by the aid of a strong 
constitutional resistance or by the lack of further¬ 
ing dispositional factors. 

In a discussion of rare psychological defects in 
a population, G. Dahlberg concluded that the 
effect of selection on its incidence is very small, 
that the effect of prevention of cousin marriage is 
also small, but that the breaking up of isolates 
in the population is most important. 

Various workers have shown that an injection 
of cardiazol produces epileptic spasms in animals 
and man, but a hereditary epileptic will have 
fits after a smaller dose than a non-hereditary 
epileptic or a non-epileptic. Hans Nachtsheim 
finds that a strain of white Vienna rabbits has a 
gene, X, for leucism and an allele Xe which causes 
increased liability to spasms, X being dominant 
over Xe, Among 250 animals given minimal doses 
of cardiazol, 83 per cent of the homozygous XeXe 
rabbits hut only 3 per cent of normal controls 
react with spasms. 

Pick’s disease was studied by J. Sanders in 
a family with sixteen affected members. The 
symptoms begin at 40-50 years of age, so that 
early diagnosis is important. The inheritance is 
dominant, and it was found that persons who 
gave queer answers in the ink blot tests developed 
the disease twelve to eighteen months afterwards. 
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In a study of twenty-nine families showing tooth 
deficiency, Barbara Burks found evidence of linkage 
with hair colour. D. J. Finney also obtained 
statistical evidence of linkage between allergy and 
the ABO blood groups ; while Munro, Penrose and 
Taylor, from analysis of twenty-five sibships, found 
an indication of linkage between the blood groups 
and phenylketonuria. 

As regards disorders, R. C Robb reported on 
100,000 hospital patients, and D. P. Murphy on 
935 malformed children studied in relation to birth 
order, sibs, maternal age, reproductive rate, etc. 
H. Madissoon cited cases of absence of kidneys (in 
the foetus) conditioned by heredity. D. Ferriman 
found that oxycephaly and acrocephalosyndactyly 
are dominant conditions, probably allelomorphic, 
and that a third allele may be acholuric jaundice. 
Race, Taylor and Vaughan showed that a latent 


form of the latter disease can be demonstrated by 
investigation of the blood. Dr. I. Lundholrn showed 
that hypochromic ansemia, which is common in, 
women in Sweden, is conditioned by a dominant 
gene which prevents the normal absorption of iron 
through the digestive tract. 

J. B. S. Haldane pointed out that natural 
selection in man may act through survival, sexual 
selection or reproductive selection (fertility), and 
that in theory four types of selective process can 
be distinguished, involving slow or rapid selection 
of genes, selection of heterozygotos or elimination 
of rare mutants. 

P. J. Waardenburg showed that the X-chromo¬ 
somal eye defects, dystrophia retinae pigmentosa 
and extraocular nystagmus can be inherited as 
dominant or recessive sex-linked or dominant or 
iecessive autosomal characters. 


GENETICS IN RELATION TO EVOLUTION AND 

SYSTEMATICS 


By Dr. W. 

HE Organizing Committee of the Congress, at 
the suggestion of the Association for the Study of 
Systematica in Relation to General Biology, arranged 
for a special section to be concerned with the wider 
aspects of geneticai research. In spite of the 
numerous difficulties caused by the international 
situation both in arranging and carrying out the 
programme, the results not only justified the attempt 
but showed the desirability of making a general 
rule to include in specialist biological congresses a 
section devoted to overlaps of the special subject 
with other branches of biology. 

The programme of the section was so arranged 
that papers were grouped under the following 
general titles : Hybridization, Comparative Gene¬ 
tics and Evolution, Micro-evolution, Experimental 
and Wild Populations, and Polyploidy and Repro¬ 
ductive Mechanisms. In the plenary session of 
the section, Th. Dobzhansky dealt with the 
genetic structure of natural populations. He urged 
that *‘according to the genetic theory the pressure 
of the evdtatonaty factors, such as mutation, 
and mig ration ip constant and 
*4 MU* tatfdly remain 


B. Turrill 

static for any length of time It is a task of the 
investigator to observe evolutionary changes not 
only post factum but also in statu ?hascendi, in 
nature as well as under laboratory conditions” 
There is a hidden field of variation, detectable not 
through observations on the phenotype but only 
by genetic and cytological means, and this must 
engage the attention of students of evolutionary 
mechanisms. The main part of his paper dealt 
with Drosophila pseudo-obscura, and it was shown 
that this is a dynamic species of local colonies 
which can pursue, within certain limits, indepen¬ 
dent evolutionary courses. Only secondarily 
through migration and selection of superior geno¬ 
types formed in such colonies can the texture of 
the species as a whole become gradually altered. 

G. Tisohler, under the (translated) title the “Role 
of Chromosomal Race Differences in Systematics 
and Plant Geography 1 *, stated that at least 400 
wild ccenospecies of Angiosperms are known whioh 
contain races with chromosomal differences. Many 
species become capable of surviving in a climatically 
unfavourable environment through polyploidy, 
but within these species many type plants have 
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remained diploid. Numerous species have become 
weds with a world-wide distribution, but their 
diploid races have only a local significance. Allo¬ 
polyploids may inhabit wider areas than either 
parent. Polyploids may develop a perennial habit, 
apomixis, or seasonal dimorphism. 

J. S. Huxley, in a general paper on k 'Systematics 
in Relation to Genetics 55 , gave a valuable summary 
of the tendencies of modem taxonomy, illustrated 
by many examples. He showed that the progress 
of taxonomy itself, and its contacts with other 
branches of biology, are converting it into the 
basis of the study of evolution in action. In the 
first place, cytogenetic analysis is shedding light 
on particular taxonomic problems; secondly, 
taxonomic advance is suggesting important ques¬ 
tions for experimental analysis ; and thirdly, a 
combination of all lines of approach is increasing 
both the scope and the precision of the general 
principles underlying taxonomy and making it 
possible to forecast the course of differentiation 
and evolution in different kinds of taxonomic 
groups. It is not only cytology and classical 
genetics which are needed to co-operate with 
taxonomy, but also ecology and embryology are 
equally essential. 

W. B. Turriff considered “Taxonomy and Cyto¬ 
genetics in Plants 55 and pleaded for close co-opera¬ 
tion between taxonomists and cytogeneticists. He 
illustrated the most desirable lines for such co¬ 
operation by examples of problems of mutual 
interest under the following headings : classifica¬ 
tions of characters, degree of correlation of char¬ 
acters, constitution of taxonomic groups, the 
study of polymorphic groups, geographical and 
ecological problems, hybridization in Nature and 
experiment, problems of apomixis, problems of 
phytogeny, and general suggestions. 


S- C. Harland read a paper under the title 
"Genetical Studies in the Genus Gossypium and 
their relation to Evolutionary and Taxonomic 
Problems' 5 . Within the widespread species of this 
genus in both the Old and New Worlds he traced 
the consequences of isolation for several millions 
of years. Species crossing and the study of their 
cytology in Gossypium has led to the accurate 
delimitation of the genus, has shown that species 
may be regarded as systems of modifiers, has re¬ 
vealed the taxonomic position of species in relation 
to other species, and has proved that species inter¬ 
crossing results in the disintegration of the co¬ 
ordinated modifier systems possessed by each ; it has 
shown that geographical isolation causes profound 
genic change, has indicated that genes may become 
mutable when transferred to the genetical back¬ 
ground of other species, and has suggested that 
the number of alleles at a given locus differing 
only slightly in their reaction with the genetical 
background is probably large. 

It is impossible in this article to deal with 
contributions to the ordinary meetings of the 
section except in a very brief and most generalized 
manner. The recognition of much more hybridiza¬ 
tion in the wild amongst animals than has usually 
been admitted by zoologists was stressed in 
several papers. The importance of population 
studies in throwing light upon the actual 
mechanism in evolution was also emphasized. 
The geographical distribution of ‘races 1 in both 
animals and plants is obviously receiving increased 
attention and proving a connexion ‘between genes 
and geography*. The wide occurrence of poly¬ 
ploidy and apomixis in plants is being shown to 
be one of the causes which make it difficult to 
accept the species as a clear-cut taxonomic 
unit. 


GENETICAL ASPECTS OF GROWTH, NORMAL AND 

ABNORMAL 

By Dr. A. Haddow 

T HE fundamentals of this subject were outlined genes, approximately equal in effect, may co¬ 
in a paper by E. B. Ford, who demonstrated operate. Again, while the genetic situation can 
how growth may be determined genetically by the influence cell-size or cell-division directly, the 
most diverse means. Thus it may be under the effect on growth is frequently indirect. For 
control of a single factor-pair, or very numerous example, genes controlling the endocrine glands 
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will modify total body size in mammals, as in 
iceessive dwarfing in mice due to a factor-pair 
affecting the development of the anterior pituitary. 
Di Ford further discussed (1) the production by 
heterosis of increased size in the offspring of a 
wide cross, and (2) excess or reduction in hybrid 
size caused by mal-adjustment of the gene- 
complex. S imil ar considerations apply to differen¬ 
tiation, as in the case of a sex-linked factor pro¬ 
ducing dominant black-spotting in Platypoecilus 
and tumour formation in the hybrid betw een this 
and another form (Xiphophorus). 

In a discussion of dominance in spontaneous 
cancer, P. A. Gorer dealt with the genetic basis of 
the inheritance of lung cancer in mice, mentioning 
evidence that the appearance of lung tumours is con¬ 
ditioned by three or four genes with additive effect, 
the degree of dominance thus depending upon the 
number introduced by the high-cancer parent. In 
those cases where the onset of tumours is delayed 
in the heterozygote, he regarded it as probably 
incorrect to speak of a change of dominance with 
age (Bernstein), since it is likely that the reactions 
preceding tumour emergence simply occur more 
slowly in the heterozygote. 

Considerable interest centred round the inter¬ 
play of genetic and environmental factors in the 
origin of different cancers. According to N. 
Dobrovolskaia-Zavadskaia, the failure of external 
carcinogenic agents to produce mammary cancer 
in mice, even in strains of high susceptibility, 
indicates that the onset of such tumours is almost 
entirely dependent on genetic constitution. On 
the contrary, sarcomata and squamous-cell epi- 
theliomata appear to depend pre-eminently on 
environmental influences, a view confirmed by 
W. F. Dunning and M. R. Curtis when they 
reported that variation in the concentration of a 
chemical carcinogen is much more effective in 
influencing the probability of malignant change 
than is the genetic nature of the host. In another 
paper on the effect of genetic constitution in 
determining the response to carcinogenic agents, 


G. M. Bonser described the gradation of tumour- 
response by male mice to oestrogens as reflecting 
the ability of the females to develop spontaneous 
mammary tumours, although when castrated 
females of high-caucer strains were tested with 
oestrogens, their ability to develop mammary 
cancer was reduced. 

In a communication dealing with spontaneous 
and induced tumours in eight inbred strains of 
mice, H. B. Andervont stressed (1) the correlation 
between the susceptibilities to spontaneous and 
to induced pulmonary tumours, and (2) the absence 
of any correlation between susceptibility to the 
induction of subcutaneous tumours by carcino¬ 
genic hydrocarbons and susceptibility to spon¬ 
taneous breast tumours. 

Other contributors included G. W Woolley on 
reduction in the incidence of mammary tumours in 
female mice in parabiosis with males, and H. J. 
Bagg on his method for early selection in mice 
and rats, by forced breeding coupled with the 
prevention of suckling, of those individuals con¬ 
stitutionally prone to the development of breast 
cancer. W. Cramer and E. S. Horning described 
the association in inbred strains of mice between 
brown degeneration of the adrenal and the inci¬ 
dence of mammary cancer, although L. Kreybcrg 
found no difference in the occurrence of brown 
degeneration in two homozygous lines, one mani¬ 
festing a high and the other a low yield of spon¬ 
taneous mammary tumours. 

R. J. Ludford discussed somatic mutation in 
relation to growth, while P. A. Gorer also examined 
the choice between this concept and '’anomalous 
differentiation* 1 in the origin of tumours. C. 
Auerbach reported work on various carcinogenic 
hydrocarbons in respect of their influence on 
mutation in Drosophila mrtanogaster. None of 
the compounds used produced any increase in 
mutation-rate, a result which could not be ascribed 
to insufficient substance, although it might con¬ 
ceivably be attributed to factors such as time 
allowed for action or penetration to the tissues. 


u* cufeMT to tr i m uy n ^ s a at , knight and cq., ltd * sr albans. 
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NEWS AND VIEWS 


Royal Society Medal Awards 

The following awards of medals have been made 
by the president and council of the Royal Society: 
Copley Medal to Prof. T. H. Morgan, For.Mem.R.S., 
director of the William G. Kerckhoff Laboratories. 
California Institute of Technology, for his establish- 
ment of the modem science of genetics, which has 
revolutionized our understanding, not only of 
heredity, but of the mechanism and nature of 
evolution; Davy Medal to Prof. J. W. McBain, 
F.R.S., professor of chemistry in Stanford Uni¬ 
versity, for his distinguished work in the study of 
colloidal electrolytes, for providing the elements of 
the guiding theory, and for developing the subject ; 
Hughes Medal to Prof. G. P. Thomson, F.R.S., pro¬ 
fessor of physics in the Imperial College of Science 
and Technology, London, for his important dis¬ 
coveries in connexion with the diffraction of electrons 
by matter. 

Engineers in War-time 

That a special degree of responsibility falls on 
those called to high office in a professional capacity in 
time of war was apparent from the presidential 
address of Sir Clement Hindley to the Institution of 
Civil Engineers. Instead of devoting himself, as he 
had intended, to recounting the cultural history and 
development of the Institution, he found it more 
appropriate to put before the members the picture 
he had in mind of the duties now to be taken up by 
the Institution as a corporate body, and by its 
members as individuals. The regular forms of its 
activities being very largely curtailed by the exigen¬ 
cies of war conditions, its first duty lies in the main- 
tenance of high standards, both educational and 
practical, for the admission of members. This 
involves an active interest in the education and 
training of young engineers and, as a matter of 
immediate concern, in conjunction with the colleges, 
the adjustment of curricula to war-time conditions. 
On the Institution, too, is placed the responsibility 
of seeing that studies are pushed on as far as possible 
before military service lias to be undertaken, and 
that those with technical training are employed in 
• suitable units. In all this there is the ultimate fact 
of importance that when the period of reconstruction 
is reached, Great Britain will need a well-trained and 
well-equipped body of young engineers. 

The second duty of the Institution is that falling 
on individual members to contribute their experience 
and knowledge to the common stock of the pro¬ 
fession, in which the part of the Institution will be 
to publish in the Journal such contributions and the 
correspondence to which they give rise. The third 
and main function to be conserved is that of giving 
continued support to those scientific organizations 
which have undertaken research and investigation 


for the Institution, While certain portions of this 
work have to be suspended, the Research Committee 
remains in being in order to deal with problems sug¬ 
gested, and the resources of the Institution are held 
available for any work the Government may consider 
can best be carried out by its members. Sir Clement’s 
final remarks may be quoted as a message to all 
engaged in the pursuit of science and its application : 
u We may be sure that when we have passed through 
the present ordeals, and have achieved the victory 
for freedom for which we are now fighting, there will 
be unimagined opportunities for applying for the 
benefit of the human race those advances in science 
which are even now taking place under the stimulus 
of war. It is necessary for all engineers to continue 
to keep abreast of developments in engineering 
science and practice, and so to fit themselves for this 
great work of the future.” 

Fuel Industry in Great Britain 

Colonel W. A. Bristow, on his installation as 
president of the Fuel Luncheon Club, spoke on 
modem fuel problems. After indicating the cost in 
foreign exchange of refined oil products and other 
material such as carbide, silicides, etc., which can 
be made in Great Britain, he mentioned other 
products capable of synthesis more or less directly 
from coal. From the products of the carbonization 
and gasification of coal he indicated that a great 
range of chemical products can be made, and, in 
view of Great Britain’s adverse balance of trade, 
must be made. The obstacle, he said, is not lack of 
skill, knowledge or courage, but an absence of plan¬ 
ning at the centre. Another deterrent is the financial 
system by which the ‘financial whiperackers’ con¬ 
trolling public companies insist on immediate divi¬ 
dends and frown on efforts made in the national 
interest. He thinks the State should establish a 
‘Commercial Research Force’ not merely for pure 
research but also to operate plants of capacity and 
bring processes to fruition. If these ideas are vitally 
important, it is only logical that the citizen should 
make his due contribution. There is another reason 
why an early start should be made in this direction. 
An effort should be made to prepare for creative 
work for the young men who return from the war. 
After the last war, the coal industry passed through 
tragic years. Moreover, none was more severely hit 
than the technicians left redundant by the cessation 
of munition manufacture. This time we should not 
leave the fate of returning armies to luck, but safe¬ 
guard the future of the coal, oil and allied industries. 

Projected Antarctic Expedition 
A novel feature of the new antarctic expedition 
which Admiral R. E. Byrd proposes to lead from the 
United States to the Ross Sea area is the snow cruiser 
which, according to Science Service, has been designed 
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by Dr. T. C. Poulter of the Armour Institute of 
Technology. This mobile base is to be 55 ft. long 
and will travel on wheels 10 ft. in diameter. Pro¬ 
pelled by petrol, it will have a cruising speed of 
twehe miles per hour and a top speed, on favourable 
surfaces, of twenty-five miles. Its range of action 
should be about five thousand miles. There are 
quarters for four men, a control cabin, engine room, 
machine shop, galley and laboratory. Supplies for a 
year can be carried. The scientific equipment of the 
snow cruiser includes seismic sounding outfit, gravi¬ 
meter, and dip circle as well as survey instruments. 
The builder claims that tins mobile base will allow 
more work to be done in one season than other 
expeditions have been enabled to do in several years. 
Its weight is not given but must be considerable, so 
that its range of movement will clearly depend much 
on surface conditions, which are always a deciding 
factor in any form of antarctic travel. 


incidents recorded took place when, as the yellow 
palanquin m which rode the Dalai Lama, forming 
the centre of the procession, reached the entrance of 
a temple, it was met by the Oracle of Nechung in a 
state of possession. A god who acts as the guardian 
of religion is said to enter into him, and when he is 
so possessed he dances with convulsive movements, 
berding his body quickly to the ground, forwards 
and backwards. He wore a high headdress of white 
plumes over a golden crown, and brandished a sword 
and a bow. Similar devil-dances are characteristic 
of Tibetan Buddhism, more especially in the eastern 
parts of the country, where primitive animistic forms 
of belief survive in conjunction with the more ortho¬ 
dox ritual. On this occasion the Oracle, described as 
a “terrible figure”, rushed to the Dalai Lama’s 
palanquin, and thrust in his head so that the spirit 
within him could do reverence. The young Dalai 
Lama, it is said, was quite unperturbed. 


Arrival of the Reincarnated Buddha at Lhasa 

The veil of secrecy which for so long hid the 
religious life and ceremonial of the sacred city of 
Lhasa from European eyes may he said to have been 
lifted finally by the account of an eye-witness, accom¬ 
panied by photographs, of the arrival in that city of 
the new Dalai Lama, the four-year-old child in whom, 
according to Tibetan belief, has been re-incarnated 
the living Buddha. The story is told in an article 
which is contributed to The Times of Novem¬ 
ber 4 by a special correspondent. Although the 
essential features of the installation of a living 
Buddha reincarnated in the person of a small child 
destined to become a Grand Lama were reported by 
the Abb£ Hue, who travelled in Tibet in 1844-46, it 
was on hearsay only, as the Dalai Lama of that day 
had already attained the age of nine years. The 
present account is fully confirmatory of Hue, but 
with much added detail. On October 7 the new 
Dalai Lama was met by the Regent at Rigya, two 
miles east of Lhasa, where he had rested for two 
nights, and was escorted in procession to the Peacock 
tent, which had been erected in the centre of a triple- 
line, square enclosure. There he was seated on a 
throne, covered with white silk and fronted with the 
emblem of the double thunderbolt, to receive the 
homage and offerings of scarves from the officials, 
headed by the Regent, and representatives of British, 
Nepalese, Chinese, and of the Lhasa Moslems, who 
filed before him, receiving his blessing from either 
both hands, one hand, or a teasel pendant from a 
silver rod. At the dose of this ceremony, which lasted 
for about an hour, tea was brought for the Dalai 
Lama in a golden teapot, of which he partook from 
a jade cup after it had been tasted by a household 
official. 


Pacific Entomological Survey 

Judging from correspondence which has recently 
appeared in Science , some misunderstanding as to 
the purpose and position of the Pacific Entomological 
Survey has arisen. A brief statement relating to the 
Survey appeared in Natube of January 29, 1938, 
p. 196. Mr. E. P. Mumford, director of tlie 
Survey, in connexion with the Hope Department 
of Entomology, University Museum, Oxford, lias 
been for some years working out the collections 
with the co-operation of specialists in all parts 
of the world. More than two hundred papers 
have already been submitted for publication in 
Hawaii and elsewhere. It is important to recognize 
that the work at Oxford was made possible by 
grants from the Leverhulme Trustees and the British 
Museum (Natural History ); the name “Pacific 
Entomological Survey” was used to maintain the 
continuity of the work, and will not be used in con¬ 
nexion with the present investigations associated 
officially with Oxford. The only object in view is to 
obtain, and make known, facts which will help in 
elucidating the problems of the Pacific Islands ; the 
Marquesan collections and certain other material now 
under the charge of Mr. Mumford will be deposited 
in the Bernice P. Bishop Museum, Honolulu, when 
the final results have been obtained. To further this 
end the Hope Department of Entomology of the 
University of Oxford, by means of grants from the 
University for five years from October 1938, from 
the Royal Society and the British Association, and 
from private benefactors, is obtaining from sundry 
little-known islands in the Pacific, new collections 
which it is hoped will aid in elucidating problems 
revealed by the Marquesan work that Mr. Mumford 
has been completing at Oxford. 


Ok the following day the Dalai Lama entered 
Lba&d* the procession passing through the streets of 
the ofty the sacajed residence, the route, as on the 
• being | ih qd with crowds of reverent 
?4 Witas* h o ldin g banners and 
XQ<tr$ interesting 



Ancient Tests for Pregnancy 
In a recent paper ( Proc. Roy. Soc. Med., 32, 1627 ; 
1939) on this subject, Dr. H. P. Bayon showed that 
the existing translations of Egyptian papyri revealed 
directions for the performance of several testa for 
pregnancy; some of the tests seemed superstitious. 
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others were based on signs and symptoms, and a 
few could be described in modem terminology as 
‘hormonal germination tests made with pregnancy 
urine Similar tests for pregnancy, fertility and 
prognostication of sex are to be found in the Hippo¬ 
cratic writings, their survival for more than a thou¬ 
sand years indicating that there was some connexion 
between Egyptian and Greek medicine. These tests 
can also be traced in various medieval authors, such 
as Moscius, Trotula, Michel Scot, and Albertus 
Magnus, though they were modified in substance and 
method. At the end of the sixteenth century they 
began to be distrusted, though their practice has 
been recommended even in recent popular works. 
Dr. Bayon maintains that the original Egyptian 
test for pregnancy and its modifications, though 
see ming ly absurd in theory and certainly erroneous 
in practice, represent the first diagnostic tests on 
record, while their employment throughout the 
Middle Ages and later indicates a persistent effort to 
apply biological experimentation to the needs of 
medicine. The Egyptian test was also a striking 
example of instinctive anticipation, which proved 
that in the development of medicine, intuition pre¬ 
ceded practice, and was followed by understanding, 
which culminated in reasoned and demonstrable 
knowledge. 

Science and Animal Welfare 

As was noted under the above heading in Nature 
of October 22, 1938, a committee was formed by 
UFAW (The Universities’ Federation for Animal 
Welfare) in an attempt to bring scientific reasoning 
to some of the outstanding problems concerned with 
the welfare of animals, and a short r6sum6 of the 
proposed functions of the committee was given. It 
is now possible to review the progress of the first 
year, which has been distinctly encouraging. In 
connexion with rabbit control, a grant was made 
towards the costs of research upon ecological aspects 
of the problem, which is being carried out at the 
Bureau of Animal Population, Oxford. The Preven¬ 
tion of Damage by Babbits Act was promoted by 
UFA W. On Skokholm Island, off the Pembroke¬ 
shire coast, the Federation has participated in the 
attempt to carry out a wholesale cyanide fumigation 
of the warrens, and it is intended, if possible, to com¬ 
plete the eradication of the rabbits this winter and so 
~mder the island suitable for farming. Another area 
^eradication experiment is being supported in Corn¬ 
wall. 

The problem of anaesthetics for taimals has 
received considerable study. It is felt that the 
Animals Anaesthetics Act of 1919 is in need of careful 
revision, and the National Veterinary Medical Associa¬ 
tion has agreed to appoint a committee of experts to 
review the whole position of anaesthesia in animals, 
and to make recommendations for the drafting of a 
new bill. Animal euthanasia has also been studied; 
one suggestion which is being discussed concerns the 
possible use of drugs which, although potent narcotics, 
have not been marketed for clinical rise on account 


of their high toxicity or narrow therapeutic margin. 
While the war will almost certainly lead to a great 
diminution in the trading of pet animals, every 
effort is being made to provide, by educational means 
and otherwise, for an improvement in the care of 
such animals before and after purchase. The use of 
the electric goad for droving has been considered, 
and field tests are being carried out at an agricultural 
college to determine its efficacy. All who are in¬ 
terested in the work of the committee, are asked to 
communicate with the honorary secretary, A. N. 
Worden, at the Federation’s headquarters, Gordon 
House, 29 Gordon Square, London. W.C.l. 

Communications on Spectrochemical Analysis 

Owing to the war, the publication of papers in 
the English language in Spectrochemica Acta is no 
longer practicable and Mr. F. Twyman, formerly 
English editor of the journal, has put forward a 
suggestion that there be an agreed single medium 
for the publication of such papers in England. 
Briefly, the proposal is that papers, articles, and 
notes on spectrochemical analysis should be sent to 
the Journal of the Society of Chemical Industry ^ and 
that if the communication deals with some special 
subject such as an application to botany, soil analysis, 
mineralogy, etc., the author should at the same time 
communicate to his own specialist society an abstract 
or companion paper dealing particularly with the 
application, while for details of the apparatus and 
spectrographic method reference would be made to 
the Journal of the Society of Chemical Industry . 
Should the ‘specialist* portion of the paper be of pre¬ 
ponderating interest, the main paper would naturally 
be submitted to the specialist journal, and an abstract 
or companion paper sent to the Journal of the Society 
of Chemical Industry . Manuscripts for the Society of 
Chemical Industry, which should in all cases be pre¬ 
faced by a short introductory statement setting out 
in simple language the objects of the investigation 
and a synopsis of the results achieved, should be 
addressed to : Mr. T. F. Burton, Society of Chemical 
Industry, Clifton House, Euston Hoad, London, 
N.W.l. 

A Sensitive Induction Magnetograph 

A sensitive induction magnetograph for measuring 
the time-rate dEjdt of the horizontal component of 
the earth’s magnetic field is described by H. Nagaoka 
and T. Ikebe in Scientific Papers of the Institute of 
Physical and Chemical Research (Tokyo) of August 
1939. The magnetograph embodies a design of a 
special shape for collecting the lines of force into a 
permalloy core enclosed in a cylindrical coil. A 
record is given of complicated magnetic disturbances 
caused by electric trains. Even at a distance of 
several hundred kilometres from a great city, the 
disturbances can be detected as minute ripples on 
the traces, The selection of an observing station for 
observing true geophysical phenomena is therefore 
a difficult problem. The observed effect of weak 
earthquake shocks is discussed. Apart from the 
purely mechanical effects of shock, there are probably 
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some true magnetic effects due to the \ arying mag¬ 
netic susceptibility of erupting lava (the subject of 
study being the Asawa volcano). The authors think 
that it may be possible to predict violent eruptions 
half an hour before they occur. It is also anticipated 
that the new magnetograph will provide data to test 
whether short-period disturbances of a few seconds’ 
duration exist during magnetic storms. Provided 
that a suitable site can be obtained, the magneto¬ 
graph has other applications in the study of the 
characteristics of the E- and F- layers of the ionosphere 
with respect to the height of origin of the current 
system producing the diurnal variation of the earth’s 
magnetic field. 

Apia Observatory 

The annual report for 1935 of the Apia Observa¬ 
tory, issued by the New Zealand Department of 
Scientific and Industrial Besearch, bears witness to 
useful systematic work in several sections of geo¬ 
physical research carried out at the Apia Observa¬ 
tory. The observations are grouped under terrestrial 
magnetism, seismology, meteorology, and atmo¬ 
spheric electricity. The meteorological observations 
include pilot balloon ascents for upper air data and 
the preparation of daily synoptic charts of the 
weather in the region of the South Pacific islands. 
A time service is also maintained. A glance at the 
meteorological records shows that conditions from 
the observer’s point of view must often be difficult. 
The mean monthly temperature at 9h. usually exceeds 
80° F. ; there is much rain in some months, and 
relative humidity is invariably high. On January 16, 
1936, a fall of more than 13 inches of rain was re¬ 
corded, the total for the month being about 41 inches. 
Apia Observatory was established in 1902 in connexion 
with the German South Polar Expedition. The 
magnetic section of the Observatory was constructed 
in 1912, the seismograph installed in 1913, while 
the atmospheric electricity apparatus was housed in 
1922-1924 through grants from the Department of 
Terrestrial Magnetism, Carnegie Institution of Wash¬ 
ington. In 1921, the Observatory was formally 
taken over by the New Zealand Government, which 
has borne throughout the greater part of the cost of 
mai ntenance, although substantial annual grants 
have been made by the Carnegie Institution of 
Washington and by the British Admiralty. 

The World's Largest Generating Station 

Few engineers in Great Britain know much of the 
progress that is being made in the hydro-electric plant 
which is being erected at the Samara bend on the 
Volga by Soviet engineers. The Electrical Times of 
October 26 suggests that a study of the map of 
Russia will show that the lie of the land at this bend 
is ideal for the building of a huge hydro-electric plant. 
ImagTne a hairpin bend of the river with the town 
of Samara containing about 60,000 inhabitants at 
th» top Of idie bend- The two legs of the hairpin 
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join the Upper Volga at Stavropol. This would make 
an ideal site for a power-house as the pipe lines would 
short-circuit something like 75 miles of a falling river. 
The plant when completed is to have a generating 
capacity of 3*4 million kilowatts. We know that the 
six stations at Niagara have a total water power of 
1-6 milli on horse-power. Boulder Dam will have an 
ultim ate water-power of 1*3 kilowatts hut its 
main purpose is for irrigation, and as electric power 
is only a side product it would therefore generate 
much less electricity than the Volga power station, 
which may therefore claim to be the world’s largest 
power project. This is a case in which electricity 
seems to be shaping the geography of a country. 
Much of the Samara power will be transmitted and 
probably, considering the immense distances to which 
it will be transmitted, a voltage of 300,000 or more 
will be used. Local industries will almost certainly 
group themselves round the power station, as they 
have done in several places under Soviet control, and 
a large new town will grow up. 

Farm Forestry in the United States 
A most interesting little booklet entitled ‘‘Farm 
Forestry* ’ by W. A. Boss and W. B. Mattoon has 
recently been issued by the Office of Education, 
Department of the Interior, United States (Voca¬ 
tional Division Bulletin No. 196, Agricultural Series 
No. 52, U.S. Govt. Printing Office, Washington, 
1939). The material in the bulletin has been pre¬ 
pared to provide teachers of what is termed voca¬ 
tional agriculture with valuable subject-matter 
written in a practical fashion to enable them to 
offer more effective systematic instruction on certain 
forestry work on the farm. The United States, it is 
said, contains some 470,000,000 acres of land which 
is classified as forest land. In addition there are 
several million acres which economists say are in 
excess of what will be required for the production of 
field crops and the raising of live-stock and which 
are therefore available for forestry purposes. Timber 
is now a recognized crop in diversified farming pro¬ 
grammes. Much of the booklet may be read with 
interest in its application to Great Britain. The 
United States has, as is well known, some difficult 
problems to solve owing to excessive lumbering of 
forest and excessive crop-growing on soils not applic¬ 
able to such treatment. The so-called dust bowls have 
shown the direction to which such over-utilization 
leads. The hints given in this bulletin are therefore * 
of major importance to the farmer. 

Land-grant Colleges in the United States 
An English farmer remarked that, when he arrived 
in Honolulu in 1907, he was surprised to find two 
experts on the spot, ready to advise on forestry and 
agriculture, supply seeds and lend money on small 
holdings. This is one result of the far-flung enterprise 
of the United States which appears in “The Land- 
grant Colleges”, a paper-covered monograph prepared 
for the Advisory Committee on Education appointed 
by the President in 1936 (Washington, D.C.: G.P.O. 
26 cents). The authors trace the rise and broadening 
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of the movement from its beginnings in 1862. They 
do not give instances of the actual working of the 
scheme in any particular case, but its development 
as a whole is clearly indicated with tables of statistics 
and comments. As the Acts which control the 
working of the colleges are no fewer than nine, a 
certain amount of friction with the State authorities 
is inevitable. States differ in their resources and 
needs. But the authors agree that some Federal 
control of the research to be made is wise. An Act 
of 1936 arranged that Federal funds need not be 
“matched” by the State contributions—a sensible 
provision. Agriculture is the main subject. Home 
economics appear to languish, ffom a table of time 
spent ffom 1928 until 1936. Experimental stations, 
as in agriculture, can scarcely be arranged. But 
Morrill’s initiative in 1862 has certainly proved 
fruitful for the farmer, if it has not provided the 
liberal education he contemplated. One difficulty to 
be faced is the duplication of work already being done 
by schools and colleges. 

Assistant for India at Kew 

Mr. C. E. C. Fischer, assistant for India at the 
Royal Botanic Gardens, Kew, is to retire shortly. 
He joined the Herbarium in January 1926, while on 
furlough preparatory to retirement from the Indian 
Forest Service, which had been spent mainly in the 
Madras Presidency. In the same year the death of 
Mr. J. S. Gamble left the “Flora of the Presidency 
of Madras” unfinished, and Fischer was charged with 
the completion of the work. This involved the 
working out of the seven families of Dicotyledons, 
the Coniferse and the whole of the Monocotyledons. 
As assistant for India in the Herbarium he was also 
responsible for the identification of material from all 
parts of the Indian Empire, which during recent 
years has been mainly from Burma, the Himalayas 
including Southern Tibet, and the Madras Presidency. 
On Mr. Fischer’s retirement in December, he will be 
succeeded by Mr, K. N. Kaul, who has already spent 
nearly six months at Kew. Mr. Kaul is a graduate 
of the University of Lucknow, where he has worked 
under Prof. B. Sahni. 

Announcements 

Prof. J. Gray, professor of zoology in the Univer¬ 
sity of Cambridge, will deliver the Croonian Lecture 
of the Royal Society on November 16 at 2.30 p.m. 
% The title of Prof. Gray’s lecture is “Aspects of Animal 
Locomotion”. 

Dr. Welliam W. Graves, professor and director 
of the Department of Neuro-psychiatry, St. Louis 
School of Medicine, hae received the Award of Merit 
of St. Louis Medical Society for his studies on 
inherited variations in relation to the problems of 
* the human constitution. 

An institute for industrial medicine and particu¬ 
larly for the prevention and control of diseases 
due to dust will be opened shortly at Iglesias in 
Sardinia. 


The community education section of the American 
Dietetic Association has recently published a 
bibliography of normal nutrition. It can be 
obtained at the office of the Association, 185 
North Wabash Avenue. Chicago, at 10 cents a 
copy. 

The work of the Eugenics Society will be carried 
on at 69 Eccleston Square, London, S.W.l, during 
the war, and an emergency committee has been 
appointed, with full powers to act on behalf of the 
council. The quarterly publication of the Eugenics 
Review will be continued under the editorship of 
Dr. Maurice Xewfield. 

According to a circular recently issued by the 
International Academy of the History of Sciences, 
the fifth International Congress of the History of 
Sciences will be held at Lausanne in September 1940, 
if the political and social situation of Europe permits. 
The permanent secretary of the Academy, M. Aldo 
Mielli, having now settled at Santa F6 in the Argentine 
Republic as director of the history of science in the 
University of Santa F6, M. J. A. Vollgraff of Leyden 
has been appointed assistant secretary for Europe 
and the Mediterranean countries. The review 
Archeion , the official organ of the Academy, will 
henceforth be published at Santa F£ instead of at 
Rome as hitherto. 

The Finney-Howell Research Foundation, Inc., 
announces fellowships for 1940. This Foundation 
was provided for in the will of the late Dr. George 
Walker of Baltimore for the support of ‘'research 
work into the cause of causes and the treatment of 
cancer”. Fellowships carrying an annual stipend of 
2,000 dollars are awarded for the period of one year, 
with the possibility of renewal up to three years ; 
when deemed wise by the Board of Directors, special 
grants of limited sums may be made to support the 
work carried on under a fellowship. Applications for 
fellowships for 1940 should be made at the office of 
Foundation, 1211 Cathedral Street, Baltimore, Mary¬ 
land, by January 1, 1940. 

Reference was made in Nature of October 21, 
p. 714, to the British Association Research Committee 
on Blood Groups among Primitive Peoples ; it should 
have been stated that the work referred to was done 
by, and under, Prof. R. Rugglee Gates. 

Under the title “Prehistoric Indian Village, New 
Mexico” reference was made in Nature of September 
23, p. 542, to the work of an expedition under the 
leadership of Dr. Paul S. Martin. We are informed 
that Dr. Martin is, and has been for several years, 
chief curator of the Department of Anthropology of 
the Field Museum of Natural History, Chicago, and 
the expedition referred to is the ninth that Dr. 
Martin has undertaken for the Museum. The state¬ 
ment that the expedition was sent out by the 
American Museum of Natural History of New York 
is incorrect. 
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Delayed Neutron Emission accompanying Uranium 
Fission 

As first observed by Roberts, Meyer and Wang 1 , 
the fission of uranium is followed by an emission of 
neutrons with a delaj of about 12 seconds. As this 



period corresponds roughly to a fi-ray period of 
about 10 seconds previously found by Meitner, 
Hahn and Strassmann* in their study of the ur anium 
neutron reactions, it was suggested that the neutron 
emission is directly connected with the process of 
(3-ray emission. Further experiments 3 confirmed this 
conclusion and led to an estimate for the cross- 
section for the production of such delayed neutrons 
of about 4 X 10~ 41 cm**. The subsequent work of 
Booth, Dunning and Slack 4 established the existence 
of an additional period of about 45 seconds, which 
could also be brought into connexion with a known 
May period of the uranium products. 

The theoretical, analysis of the problem by Bohr 
and Wheeler* points to a simple explanation of these 
results, and suggeefo also the possibility of still 
fljhffetCf ptoodg botfe^p Mray and neutron emission. 

m Ipeooda of 


0*3-0-9 and 3-4 seconds was, m fact, established by 
the recent experiments of Barschall, Harris, Kanner 
and Turner®. Experiments were then initiated in 
this laboratory to ascertain whether the corresponding 
neutron periods occur. 

In these experiments, 1J kgm. 
of uranium nitrate surrounded by 
paraffin were exposed to the neu¬ 
trons from a lithium target bom¬ 
barded by a deuteron beam of 
900 kv. and 20 microamperes. 
The beam was mtermittently cut 
off by means of a switch in the 
power supply to the ion source. 
The neutrons emitted from the 
uranium were detected in a boron- 
lined ionization chamber placed 
immediately under the uranium 
container. The pulses from the 
ionization chamber were amplified 
and recorded on an oscillograph 
operated synchronously with the 
ion source. 

The accompanying figure gives 
the result of measurements made 
after irradiation periods of 18 
seconds and interspersed with con¬ 
trol measurements without uran¬ 
ium. The 12-second period pre¬ 
viously reported is clearly shown. 
In addition, a decay of the neutron 
emission of shorter period is ap¬ 
parent with a starting intensity 
somewhat larger than that given 
for the 12-second period. Besides 
showing the presence of a period of 
about 3 seconds, the figure gives 
also some indication of a period 
between 0*1 sec. and 0*3 sec. However, the definite 
establishment of such a short period is rendered 
difficult by the large background shown in the curve 
taken without uranium. This background is due to 
electrical disturbances from the high-tension equip¬ 
ment occurring when the ion source is turned off, and 
it is hoped that by more careful shielding of the 
amplifier the effect may be reduced in continued 
experiments. 

Recently, Gibbs and Thomson 7 have reported 
similar investigations with an intermittent ion 
source of special construction allowing the study of 
periods as short as 10 - * sec. Because of the low 
neutron intensities available to them, they could not 
detect any definite neutron period in the range from 
I (H to 10 seconds, and were only able to conclude 
that the total cross-section for the production of such 
periods was at any rate not much larger than 10-* 5 cm. 1 . 
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Assuming that the cross-section, for the 12-second 
period 3 is 4 x 10~*® cm.*, the total cross-section 
given by our experiments for periods down to about 
0*1 sec. is less than 2 / 10"* 5 cm.*. The experiments 
of Gibbs and Thomson are, therefore, in no way in 
disagreement with ours, and indicate further that 
there are no intense periods between 10~ 3 see. and 
1(H sec., in accordance with theoretical expectations®, 
considering the lack of very hard (3-rays accompanying 
the fission process®. 

We are obliged to Prof. Niels Bohr for suggesting 
the problem, and to Prof. T. Bjerge and Dr. O. B, 
Frisch for valuable advice in the setting up of the 
experiments. 

K. J. BOSTR0M. 

Institute of Theoretical Physics, J. Koch. 

University of Copenhagen. T, LAirarrsEsr. 

Oct. 7. 

1 Roberts, R. B., Meyer, R. C., and Wang, P.. Phys. iter., 55, 510 
(1989). 

-Meitner, L., Hahn, 0„ and Stra^maim, F.. Z. Phys.. 1C6, 249 
(1937). 

a Roberts, R. B., Hafetad, L. R., Meyer, R. C.. and Wang, P., Phys 
Pec., 55, 604 (1939). 

4 Booth, E. T., Dnnning, J. R., and Slack, F. G.. Phys. Per., 55, 
876 (1039). 

6 Bohr, N., and Wheeler, J. H., Phys . iter, 56, 426 (1939). 

8 Barschall, H. H. r Harris, W. T. } Kanner, M. H., and Turner, L. A.. 
Phys. iter., 55, 989 (1939). 

7 Gibbs, D. F., and Thomson, G. P. f Natueb, 144, 202 (1939). 


Resonance Capture of Slow Neutrons and Emission 
of Gamma-Rays 

The determination of neutron resonance energies 
of nuclei which are made radioactive after neutron 
capture is possible by utilizing their activities, and 
several such cases are known; for example, silver, 
rhodium, iodine, indium, gold, etc. But in the cases 
of nuclei which are not made radioactive, it is much 
more difficult to discover the existence of resonance 
neutron groups and to determine their energies. 
H. A. Bethe 1 has suggested several methods for such 
cases, but no noteworthy results have been obtained 
except that of A. E. Bowing and C. D. Ellis*. 

S. Nishikawa and others* have pointed out that it 
is possible to detect the resonance groups by an 
analysis of the activity curve as a function of thick¬ 
ness of paraffin layer interposed between a radon plus 
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beryllium source and a detector which became radio¬ 
active by neutron capture. A similar experiment 
was carried out by Y. Sugiura and O. ^linag&wa 4 
with a D 4- D neutron source. 

In the case of non-active substances, however, it 
may be possible to utilize the gamma-rays emitted 
in the capture process itself. Following this idea, 
the gamma-ray intensity was measured for iron, 
cadmium, mercury and bismuth by a Geiger-Muller 
counter as a function of the thickness of paraffin 
layer interposed between a D -I- D neutron source 
and a detector. When thermal neutrons were inter¬ 
rupted by a cadmium filter interposed in an appro¬ 
priate position, the gamma-ray intensity curve should 
have one maximum at a certain thickness of paraffin 
if the detector had one resonance level. The position 
of the maximum would depend on the energy of the 
resonance level. 

Gamma-ray intensity curves obtained for cadmium 
and mercury are shown in Figs. 1 and 2. As gamma- 
rays are excited also by fast neutrons, it is necessary 
to subtract this part of the gamma-rays in order to 
get the effect of slow neutrons only. The number 
of fast neutrons which can excite gamma-rays is 
calculated as a function of paraffin thickness on the 
assumption that a fast neutron can excite gamma- 
rays only when its energy is greater than 1*9 Mev., 
an average of the values of maximum quantum 
energies of fast neutron gamma-rays obtained by 
H. Aoki 8 . The result of the calculations is shown in 
Fig. I or 2 (broken line). An experiment was per¬ 
formed to test this calculated result by absorbing 
slow neutrons by a thick layer of boric oxide 
(0-78 gm./cm. a of boron). The result is shown in 
Fig. 2, after being corrected for the residual effect 
of slow neutrons. 

From analyses of gamma-ray intensity curves and 
measurements of energy by the boron absorption 
method, it can be shown that mercury has a dear 
resonance group of about 10 ev. in energy, cadmium 
has several groups of energies from several tens to a 
few electron volts, and the mean energy of these 
groups, plus the residual part of the first resonance 
group [B r = 0-17 ev.) not absorbed by the cadmium 
filter, is about 2 ev. Bismuth has a resonance group 
giving a flat maximum of gamma-ray intensity at 
about 5-7 cm. thickness of paraffin. Iron has no 
distinct groups. 

For thermal neutrons the maximum of gamma-ray 
intensity was found at 9 cm. 
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la conclusion, I wish to express my thanks to 
Mr. Masamichi Tanaka for encouragement throughout 
this work, and also to Mr. O. Minagawa for discussions. 
A detailed report will be published shortly by the 
Phymco-Mathematicai Society of Japan. 

Itabtj Nonaka. 

Research Laboratory, Matsuda Division, 
Tokyo-Shibaura Electric Company, 

Kawasaki, Kanagawaken. Aug. 29. 

1 Bethe H. A„ Reo. Mod Phys , 0, 139 (1937>. 

1 Doling, A. E , and EUis, C D , Not re, 143, 793 (193S) 

3 Nishikawa, S., Nakagawa. S , and Sumoto, I., Proc. Imp . Acad 
Tolyo , 12. 12& (19JO) Sfa. Pap. Inst Phys. Chem. Res , 34, 1, 
(1037). 

* Sugmra, Y and Mmagawa, 0 , Sci. Pap Inst. Phys. Chem Res 
84, 1299 (1938) 

•Anta, H , Proc Pkife Math Sop Japan , 19, 369 (1937). 


A Solid Naphthenic Add from Iranian Petroleum 

The importance of the study of the naturally 
occurring acidic constituents of petroleum, both in 
the recognition of the individual hydrocarbons from 
which they are derived and in their application in 
the domains of medicine and technology, has been 
stressed by v. Braun 1 . Although, however, the 
naphthenic acids have been recognized for more than 
sixty years, owing to the fact that many isomers are 
possible, it is only comparatively recently that pure 
individuals have been isolated, many, which had 
previously been reported as pure, having been proved 
to be mixtures, v. Braun, Marines and Reuter* are 
usually considered to have been the first to isolate a 
homogeneous naphthenic acid by a rather indirect 
route. Degradation of mixtures of acids of the 
general formula C^H^O, from different sources gave 
file same 3.3.4r-trimethylcycZopentanone, which was 
reconverted to 3.3.4^-trimethylcycZopentylacetic acid. 
All the higher acids C n H*,—* 0*,. out of which the 
above ketone could he obtained by degrading one 
or more times, therefore correspond to the formula (i) 
(v. Braun et alia , loc. cit.) 


OH, CH, 



[CH 2 ]„.COOH 


CH, .CH a 



CO OH 


(I) 


CH, 

(n) 


Recently, Nenitzescu, Isacescu and Yolrap 3 have 
isolated and identified cyctopentane, cyctopentyl- 
acetic and 3-methylcycZopentylacetic acids from a 
Rumanian source. 

During an investigation of the caustic washing 
liquors after use in removing traces of acid from a 
kerosene sulphur dioxide extract derived from Iranian 
petroleum, the presence of naphthenic acids in an oil 
from this source was proved for the first time. A 
subsequent investigation showed that naphthenic 
adds occurred in the kerosene sulphur dioxide extract 
to the extent of approximately 0*025 per cent by 
weight, of which about 10 per cent was removed by 
the light caustic washing. The spent caustic washing 
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the primary and secondary acids could be removed 
from the difficultly esterifiable tertiary acids. 

The residual tertiary acids on standing for a few 
dajs yielded a white crystalline solid which after 
many * crystallizations from low boiling petrol had^1 s 
constant m.p. 82° (found, C, 70*90; H, 10*74; 
C 10 H 18 p 2 requires C, 70*52; H, 10*66 per cent; 
molecular weight by titration: 173 ; C 10 H 18 O 2 

requires 170). The anilide crystallized m colourless 
flat needles from aqueous methyl alcohol, m.p. 186-7° 
(found C, 78-32; H, 9-38; 3ST, 5-73; C 18 H 2 >ON 
requires C, 78*30 ; H, 9*45 ; 1ST, 5*71 per cent). By 
fractional crystallization of the mother liquors a 
total yield of 3*3 per cent of the acid was obtained 
on the original acid mixture from the caustic washing 
liquors. The acid proved to be saturated, and must 
therefore contain a closed carbon ring. 

In line with the results of Nenitzescu et alia (loc. 
cit.) and of v. Braun et alia (loc. cit.), it is suggested 
that the above acid possesses a polymethylcz/cZopentyl 
structure, possibly (n). Further information will be 
published elsewhere when larger amounts are avail- j 
able for study. 

I wish to record my thanks to the chairman of the 
Anglo-Iranian Oil Company, Limited, for permission 
to publish these results. 

Since this work was completed, a publication by 
Hancock and Lochte has appeared 4 describing the iso¬ 
lation of a solid tertiary naphthenic acid, m.p. 194- 
194*5°, from a California straight-run gasoline 
distillate which they have shown to be identical with 
camphonanic acid (1.2.2-trimethyl-cycZopentanecar- 
boxylic acid). Thomas Kennedy. 

Anglo-Iranian Oil Co., Ltd., 

Research Station, 

Sunbury-on-Thames. Oct. 4. 

1 "Science of Petroleum”, 2, 1014 (Otfoid). 

3 Ber. $ 68B r 1499 (1933). 

* Ber.. 71B, 2050 (1038), 

1 J. Amer Chem. Soc, 61, 2448 (1939), 


Carbamates of a-Amino-Acid Esters and their Poly- 
condensation 

On passing a stream of carbon dioxide through 
strongly cooled, pure a-amino acid esters or their 
solutions (for example, in ether) with certain pre¬ 
cautions, new crystalline products have been obtained. 
After careful purification the products give analytical 
data which correspond to the formulae of carbamates 
of the a-amino acid esters of the general formula 

RCH.NH.COOH 

I 

COORi 

A number of them, for example, glycine carbamate 
ethyl ester, alanine carbamate ethyl ester, phenyl-* 
glycine carbamate ethyl ester, have now been pre¬ 
pared and analysed. The new compounds show 
various degrees of stability at low temperature. At 
room temperature they decompose more or less 
rapidly, giving off carbon dioxide ; the dissociation 
is considerably increased on warming in vacuo. 

Besides being of interest in itself, this class of 
amino-aoid derivatives is of value in carrying out 
poly-condensations of amino-acids. 

As has been shown in a previous communication 1 , 
amino-aoid esters exhibit a tendency to condense, form¬ 
ing, inter alia, polypeptide esters of varying nbam 
length. This tendency of the amino-acid esters spfn 
to be enhanced by the introduction into their mofemU* 
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of the readily cleavable COO-group, removal of which 
is bound to leave an NH,-group in statu nascendi 
behind. 

K According to Curtius and to E. Fischer, the glycine 
ethyl ester on standing for several weeks gives as 
highest condensation product the biuret base, the 
tetraglycine ethyl ester. Under similar conditions, 
glycine ethyl ester carbamate yields a mixture which 
according to the analytical data seems to contain, inter 
alia , glycine peptide esters of considerably higher chain 
length. 

From alanine carbamate ethyl ester a product was 
obtained which gave the biuret reaction. From this 
mixture, tetra-alanine ethyl ester was isolated. 

Systematic experiments on the synthesis and 
properties of carbamates of the various representa¬ 
tive amino-acid and peptide esters and on their 
condensation are in progress. 

Max Fbanxel. 

Otto Neutered. 

* Ephraim Katchaeski. 

The Hebrew University, 

Jerusalem. 

Sept. 15. 

1 Frankel, M„ and Katchalsld, E. t Nature, 144, 330 (1939). 


An Easily Arranged Periodic Action 

Lecturers wishing to demonstrate the existence 
of periodic phenomena may be interested in a 
description of a periodic action that can be set up in 
a few minutes. 

The surface of a sheet of lead was amalgamated 
with mercury and while it still possessed some fluidity 
a drop of concentrated nitric acid was placed on it. 
Spreading started immediately, but ceased when the 
diameter of the area of wetting reached about 1-5 cm. 
After an induction period of about a minute, during 
which time there was no apparent action, a consider¬ 
able evolution of gas occurred at the mercury surface, 
but this continued only for a fraction of a second. 
Periods of apparent quiescence and gaseous evolution 
then followed regularly, at intervals of about a 
second. Pulsations continued for some minutes, until 
lead nitrate crystallized from the liquid phase. 

The presence of mercurous nitrate in the nitric acid 
facilitated the initial amalgamation, but the surface 
had to be dried before the acid was placed upon it, 
otherwise spreading proceeded too far. Some factor 
not yet identified caused variations in the period of 
the cycle. With some specimens of lead of doubtful 
purity it was necessary to dilute the acid with up to 
one third of its own volume of water in order to get 
pulsations of sufficiently long period to be readily 
Observed. 

The reaction seems to be that lead (not mercury) 
dissolves, with liberation of nitrogen peroxide or 
other oxides of nitrogen. 

E. E. Ware. 

University of Melbourne, I. W. Ware. 

Carlton, Melbourne, N.3. 

Aug. 26. _ 


Effect of Irradiating the Tubercle Bacillus with Radon 
Im munity against the tubercle bacillus seems to be 
due to the presence of living bacteria in the body; 
it is then of importance to obtain non-virulent but 
living bacteria. The virulence of pathogenic bacteria is 
generally attributed to their power of multiplication. 


In actual fact, this is the result of two indepen¬ 
dent variables : 

(1) The toxicity factor T or the mean toxicity 
potential of the bacteria. This potential for a stable 
strain is first of all dependent on the host and secondly 
on the mode of innoculation (excipient, medium, 
rhythm). Specificity might be connected to this factor. 

(2) The numerical factor Nt* or the number of 
bacteria in vivo at a given moment of the infection. 
Schematically, V — T.Nt, Nt being itself a function 
of N q , the number of bacteria injected and of their 
time of generation in vivo. 

The virulence of a bacterium may then be influenced 
by acting on either of these factors or on both of them. 
Calmette acted on the toxicity factor, obtaining 
B.C.G.; we preferred to act on the numerical factor, 
inhibiting proliferation without modifying, so far as 
possible, the other cellular functions. Among 
the physico-chemical agents available, we selected 
the ionizing radiations, as most suitable for our 
purpose. 

We have irradiated aqueous suspensions of human 
tubercle bacillus (I mgm./c.c.) using the whole of 
the radiation of radon dissolved in the culture. The 
technique we have elaborated enables us to obtain 
reproducible results depending exclusively on the 
doses employed, given in microcurie destroyed per 
cubic centimetre of the bacterial emulsion. (One 
microeurie disintegrated (1 pe.) corresponds to the 
emission of 5*5 x 10 1B a-particles, 3*6 x 10 1# p- 
particles and to the formation of 10 10 pairs of ions 
or 5 x 10 s r. An area of 0*5 p* (mean cross-section 
of a B.K.) is traversed at this dosage by 1 *2 a-particle 
and 33 (3-particles. The y-radiations are negligible.) 
The following results are observed. 

(1) More than 9 pc. radon disintegrated. Pro¬ 
liferation on LSwenstein medium is regularly sup¬ 
pressed. The form of the curve showing the relation 
between the number of surviving bacteria and the 
dose employed could not be traced with precision 
owing to the uncertainty of counts on this medium. 
If, as it seems, this curve is of exponential form, the 
effect of 1*5 pc. corresponds to a dilution of 1/10 of 
the surviving bacteria. 

(2) Cultures thus irradiated remain virulent for 
the guinea pig up to 14 pc. Above 15 po., guinea pigs 
which received under the skin of the thigh 5 mg m. 
of irradiated B.K. remain unaffected. 

(3) Persistence of respiration of irradiated, non- 
virulent B.K. It was of importance to assure oneself 
that the bacteria the virulence and proliferation of 
which were destroyed, still possess vital properties. 
This has been done in the following way. 

An emulsion of living B.K. was divided into three 
parts : one was irradiated at 20 pc., the second left 
untouched and the third killed at 120° C. These sus¬ 
pensions, to each of which 5 per cent of buffered glycer¬ 
ine (pH. 6*8) was added, were placed in the vessels of a 
Warburg respirometer. The experiment was conducted 
under sterile conditions, each vessel being separated 
from its manometer by a piece of sterilized cotton. 
(Bapkine). It has been established that the irradiated 
bacteria still respire for about five days. Tbe con¬ 
sumption of oxygen during this period is about 20 per 
cent that of an equal weight of living bacteria. Thus 
there remains at least 20 per cent of living bacteria 
in the irradiated suspension. 

While we cannot report fully here on the anti- 
tuberculosis immunity obtained with irradiated 
bacteria, we may nevertheless enumerate the follow¬ 
ing facts. 
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{1) Guinea pigs vaccinated with such bacteria and 
tested with 1/50 mgm. of virulent B.K. show a survival 
<250 : t 40 days) double that of controls (133 i 30 
days), the difference being statistically significant. 

(2) A regular decrease of temperature and an 
improvement of the lesions have been observed in 
most of the cases of tuberculosis, bony, ganglionar, 
kidney and pulmonary, under treatment (60 eases). 
The complete harmlessness of the vaccine has been 
established even in very serious cases; the radio¬ 
vaccine never caused recrudescence. 

Thus the action of ionizing radiations enables us 
to obtain living human tubercle bacillus which are 
non-virulent; this would seem to be of particular 
interest to immunologists. 

Laboratoire Curie, P- Bonet-Maurv. 

I n stitut du Radium, B». Olivter. 

11 Rue Pierre-Curie, 

Paris, 5 e . 

Sept. 15, 


.Necessity of Magnesium in the Pyruvate Oxidation 
System of Brain* 

Tip: necessity of Mg++ in enzymic reactions in¬ 
volving transfer of phosphate groups through the 
adenylic acid system is well known. More recently, 
Mn+ + has also been shown to be active in reactions 
of this type 1 . Further, Auhagen* and later Lohmann 
and Schuster* showed that the decarboxylation of 
pyruvic acid by yeast requires Mg++ (or Mn++). 
This made it likely that these ions are also necessary 
for the oxidative breakdown of pyruvic acid in animal 
tissues, the more so as this breakdown is related with 
reactions involving the adenylic acid system 4 . 

# Stimulation by Mg+*f* of the oxidative decarboxyla¬ 
tion of pyruvate by washed muscle preparations was 
reported by Annau and Erdfls*. Addition of Mg++ 
has little or no effect on the oxidation of pyruvate 
by dispersions from pigeon brain 4 after short dialysis 
periods (2-3 hours), but the effect is more marked 
if the dialysis is extended for periods of 8 hours. A 
■dearer demonstration has, however, been ob taine d 
by adding to the enzyme an excess of sodi um pyro¬ 
phosphate (0*0067 AT.) to precipitate magnesium. 
Pyrophosphate is then removed to the extent of 
90 per cent by 8 hours dialysis, when its concentration 
is of the order of 0 -0007 M . and is, by itself, without 
effect on the respiration of the br ain preparations. 
The preparations which have, however, been treated 
•as described above give with pyruvate nearly one 
third of the oxygen uptake which can be obtained by 
^adding Mg++. These facts are illustrated in the table 
below. Samples contained 1-5 ml. enzyme (dialysed 
8 hours), brought to a volume of 2 ml. with additions 
including phosphate buffer pH 7*3 (0-05 M.), 
■ftnnarate (0-006 M.), adenylic acid (0-0007 MX and 
cozymase (0-00007 itf.). 


1 

j Tn-atmeut 

Pyruvate 

(M^tgCU) 

Mn 4- -h 
(asMnCl*) 

Pi oxygen 
uptake 

In SO rain, 
(air, 38°) 

j No pyrophosphate 

2 mgm. 

8 .» 

100 y 

100 y 

mi 

2 

61 

280 

432 

1 PyropUobpiwte 
treated 

2 , r 

2 „ 

2 „ 

2 >* 

100 y 
150 y 

100 y 

175 

400 

455 

345 


JXtT 0 ” 17 dte ' 
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Mg "+ (or Mn++) is therefore a component of the 
pyruvate oxidation system. 

I am indebted to the Nuffield trustees for grants 
in aid of this work. -j* 

Department of Biochemistry, S. Ochoa. 

Oxford. Sept. 30. 

1 Ohlmeyer and Ochoa, Biochsm. Z., 293, 318 (1937). 

* Z . physiol Chem„ 200, 20 (1082). 

9 Biochem. Z 294, 188 (1987). 

* Banga, Ochoa and Peters, Nature, 144, 74 (1939), 

4 Z. phvtiol. Chem., 257, 111 (1939). 


Sex Difference in the Response of the Pigeon 
Crop-Gland to Prolactin 

It has generally been thought 1 that there is no 
detectable sex difference in the response of the pigeon 
crop-gland to prolactin. Folley and White*, however, 
were able to demonstrate a significantly greater 
response in males than in females, a finding which 
has since been confirmed by Bates and Riddle* for K 
subcutaneous but not for intramuscular injections. 

Preliminary examination of more extensive results 
which have accumulated in this laboratory in the 
course of further experiments on the inhibition by 
cestrogens of the prolactin response 4 appeared at first 
sight to indicate no sex difference in response. Since, 
however, re-examination of the original records of 
Folley and White revealed that their groups con¬ 
sisted almost entirely of immature birds, a further 
analysis of the above-mentioned data, in which the 
birds were classified as mature and immature on the 
basis of gonad size at autopsy, was undertaken. 
Details of the experimental technique are given else¬ 
where 4 , the birds referred to below comprising the 
prolactin and oil-injected controls together with a 
group of birds used for constructing a dose-response 
curve. 

The following results relate to two groups of birds 
receiving the same daily dose of prolactin but different 
doses of sesame oil (these were also combined to make 
a third group on the reasonable assumption that the 
sesame oil injections had no effect on the prolactin 
response) and a fourth group receiving a lower dose 
of prolactin. For groups of mature’ birds the mean 
male crop weights exceeded those of females by 0*11, 
0*06, 0*08 and 0-17 gm. per 100 gm, body weight 
respectively, the corresponding values of P (Fisher’s 
V test*) being 0;3-0*4, 0*5~0*6, 0*3 and 0-2-0-3. 
For immature 11 birds the mean crop weights of males 
were 0-30, 0*31, 0*36 and 0*11 gm. per 100 gm. 
body weight greater than those of females. Here the 
values of P were 0-14, 0*076, 0*01-0-02 and 0-1-0-2. 

It will be seen that for ‘mature* birds the differences 
between the male and female crop weights were 
small and apparently not significant. On the other 
hand, in ‘immature’ birds receiving the higher dose 
of prolactin the differences were much larger and the 
significance levels much higher* It therefore appears 
that this sex difference in response to prolactin is 
most marked in pigeons with undeveloped gonads. 

-vr X* , -r „ S. J. FoiiLHY. 

National Institute for Research in Dairying, 

S h i nfi eld, Reading, 

Oct. 1. 


, —rr» ** M rnarm. ana rnarmacol., l 

Jolley, 6. J., and White, P,, Nature, 140, 505 (3937). 

Bi01 ' 185; 
* Folley, S, J., Endocrinology, 24, 814 (1939). 
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Histological Effects of Diabetogenic Anterior 
Pituitary Extracts 

r the request of Prof. C. H. Best, in whose 

^ department studies were being made on other aspects 
of the diabetogenic effects of pituitary extracts, we 
tnadfi a histological study of the tissues of dogs 
which were receiving daily injections of an anterior 
lobe extract. The clinical evidences of diabetes as 
well as the results of insulin assays on the pancreases 
of these animals is reported elsewhere (Best, Campbell 
and Haist 1 ). For our work, pancreas tissue was 
obtained under anaesthesia, other tissues shortly 
after death. Tissues were fixed in Zenker-formol and 
Bouin’s solution and sectioned in paraffin. Three 
micron pancreas sections were stained by the Mallory- 
azan technique, Bowie’s stain and other methods 
giving islet cell differentiation. Heematoxylin and 
eosin sections were prepared from all the organs. 
The histological findings are summarized in the 
following table. 


Number of days, 
injected 

Beta cell granules 

Alpha cells 

Mitoses in islets 

Hydropic degen. 

Vacuoles in duct 
epithelium 

Mitoses in duct 
epithelium 

Mitoses acini 

Type of thyroid 
epithelium 

Colloid content 
thyroid 
_ Mitoses 
thyroid 

Mitoses adrenal 
Cortex 

Mitoses parathy¬ 
roid 

liver degen. 

Mitoses liver 

Mitoses kidney 


o 

3 and 4 

7 

11* 

Slight 

Moderate 

Moderate 

Marked 

depict. 

deplefc. 

deplet 

deplet. 

No 

No change 

No change 

No 

change 
One seen 

A few 

Several 

change 

None 

Not seen 

Trace 

Trace 

seen 

Marked 

Not seen 

Marked 

Marked 

Marked 

Not seen 

A few 

Many 

A few 

Not seen 

A few 

Many 

None 

High 

High colum. 

High colum. 

seen 

Cuboids 1 

colum. 

Slight 

Mod. 

Mod. reluct. 

Slight 

raiuct. 

redact. 

reduct. 


Many 

Man} 

Many 

None 

Many 

Many 

Many 

seen 

None 

Many 

Many 

Many 

seen 

Not 

i 

1 

About cent. 

Severe 

exam. 
Not so 

Not seen 

veins 

Not seen 

Not seen 

severe 

Many 

Not been 

Not &een 

Many In Loop 

None 


of Henle seen 


* Two dogs were Injected for eleven days. The findings of one were 
similar to those presented for dogs injected seven days, the findings of 
the other are presented in this column. 

Note. (1) The first seven items are concerned with the pancreas; 
(2) three- and four-day dogs are grouped together to save space, hut 
the findings in them although similar are not identical; (3) one dog 
Injected only once is not included In the table; it showed no change 
except a heightening of the thyroid epithelium; (4) each dog was 
sacrificed twenty-four hours after its last injection. 


Although islet degeneration is pronounced in 
permanent pituitary induced diabetes (Richardson 
and Young 1 , Campbell and Best 1 ), our findings 
suggest that temporary diabetes has a much more 
complicated histological basis. In the early stages 
of the condition we did not find a great deal of islet 
Regeneration ; moreover, there were profound changes 
in many other organs related to carbohydrate 
metabolism. 

The remarkable amount of cell division in the 
thyroid, parathyroid and adrenal cortex indicates 
that the extract contained these glands’ respective 
tropic principles. Cell division, in the duets, acini 
and islets of the pancreas likewise indicates a pan- 
creatropic principle in the extract. Anselrni.no, 
Herold and Hoffmann* first postulated such an 
extract and Richardson and Young® have shown 
that injections of a crude saline extract of anterior 
lobe causes both the islet and total pancreas tissue 
m of the rat to increase in amount. Our findings con¬ 
firm the view that there is such a principle and 
indicate that its action is by no means limited to 


islets as is so often assumed, but affects acini as well. 
This is only to be expected as the pancreas is both 
an exocrine and an endocrine gland with both 
elements evolving from the same stem cell. Hence 
a pancreatropic principle could be expected to 
produce the effects we observed. 

Allen®, from studies on partially depancreatee- 
tomized animals, postulated that beta cells, subjected 
to excessive functional strain, suffered hydropic 
degeneration. It therefore does not seem unreason¬ 
able to attribute the extensive hydropic degeneration 
we observed at eleven days to overstimulation by the 
pancreatropic principle in the extract. Thus we think 
there is no justification at present for postulating 
any pituitary principle which is primarily degenera¬ 
tive with regard to islet tissue. The paradox of a 
diabetogenic effect being produced by an extract 
containing a pancreatropic principle might be 
explained (1) by the extract containing many tropic 
principles which early in the course of the injections 
affect carbohydrate metabolism by acting on organs 
other than the pancreas, for example, thyroid and 
adrenal cortex, and so obscure the effect of the 
pancreatropic principle, and (2) by the probability 
that beta cells do not respond to tropic stimulation 
with such sustained vigour as most cells, but tend 
to become exhausted and even permanently injured 
as the injections continue. 

A. W. Ham. 

Departments of Anatomy R. E. Haist. 

and Physiology, 

University of Toronto. 

Sept. 22. 

1 Best, 0. H. t Campbell, J., and Haist, B. E. (in the press). 

1 Richardson, K. C., and Young, F. G., Lancet, t, 1098 (1938). 

* Campbell, J., and Best, C. H., Xanetf, i, 1444 (1088). 

* Ansefanino, K, J., Herold, X.., and Hoffmann, F., Elia. TFeAiwcftr., 

12, 1245 (1033). 

‘ Richardson, K. C., and Young, F. G„ J. PhytioL, 01, 352 (1937). 

* Allen, F. M. f J. Metabolic Research, 1, 5 (1922). 


Occurrence of Wax-like Substances in Peaty Fireclay 

Associated with the usual type of fireclay in the 
Ecca Series of the Karroo System in the Witwaters- 
rand area are certain chocolate-coloured, very plastic 
and fine-grained refractory clays. The colouring 
matter is organic and mainly colloidal. The clays 
are difficult to disperse, unless the organic matter is 
totally destroyed. Owing to the fine state of division 
of the organic phases, mechanical separation from the 
inorganic material is impossible. Extraction tests 
in a Soxhlet apparatus with solvents specified gave 
the results in the table below. 

In general, the extracted substances are waxy, 
oxidizing rapidly on heating to 110° C. to a dark 
brown translucent material. The green colouring 
matter in the alcohol extraction is not due to the 
presence of vanadium, a fairly commonly occurring 
element in clays. 


Solvent 

; Extraction 
time (hr.) 

i Percentage 
extracted 
material 

Character of 
extracted material 

Acetone 

14 I 

I 0*12-0*20 

Brownish translucent 
wax 

Acetone 

4 

0 *03-0 Oti 

Brownish translucent 
wax 

Ethyl alcohol 

28 

0*12 

Light green trans¬ 
parent w'ax 

Pvrldene 

1 

14 

0*72 ! 

Dark brown waxy 
material with tarry 
substances 
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Reilly and others 1 record their results on the 
extraction of waxy materials from peats,^ using an 
azeotropic petroleum mixture. Their yields were 
much greater, and the peats certainly contain much 
more organic matter than the fireclays. 

It is noteworthy that the fireclays after extraction 
show no colour change, and all attempts to extract 
the pigmenting material have failed. Micro¬ 
incineration tests show that the organic matter 
bums off readily at 500-600° C. and leaves a dirty 
white residue. It chars far below this range. Owing 
to the rapid oxidation and small amounts of material, 
accurate melting point and other physical deter¬ 
minations were impossible, but the substance melts 
at about 90-100° C. 

V. L. Bosazza. 

University of the Witwatersrand, 

Johannesburg. 

Sept. 20. 

1 Retfly, J., Kelly, D* and Buff, J. f So. Proe . Roy. Dublin Soc. t 
S8, 14&-155 (103d). 


A New Record of Phoronis hippocrepia Wright 
I found many colonies of Phoronis hippocrepia on 
limestone boulders uncovered at low water of the 
biggest spring tides in July and August 1939. This 
was on the collecting ground known in our laboratory 
as Black Rocks, at the eastern end of the Menai 
Straits. Most of the individuals had embryos attached 
to the lophophore. 
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This species must be widely distributed around the 
west coast of Great Britain and the English Channel, 
for it has been recorded from the Clyde 1 , Tenby 2 , 
Ilfracombe 3 , Falmouth 4 , Plymouth 4 and Sheerness 
and also from several places on the French coast. 1 
On the other hand, anyone requiring fresh specimens 
might have difficulty in obtaining them. The 
Plymouth Fauna List does not record it as occurring 
on the shore although, accor d i ng to Cori 8 , this is the 
usual habitat. Mr. D. P. Wilson tells me that it is 
occasionally dredged at Plymouth to-day, sometimes 
in considerable quantities ; but that it is not always 
easy to obtain. As for its occurrence elsewhere we 
have only the old records. Since the other British 
forms, P. ovalis Wright and a form resembling 
P. psammophila Cori, are probably rarer still, the 
presence of this species near Bangor appeared worthy 
of note, as it is desirable that material of so interesting 
an animal as Phoronis should be readily available 
for study. 

E. W. Knight Jonhs. 

Department of Zoology, 

University College of North Wales, 

Bangor. 

Oct. 3. 

1 Kflllicker, Wurzburg Nature, Z., 5 (1804). 

* Dyater, Trans. Linn. Soc. Lond., 82 (1869). 

* Wright, Proe. Roy. Phys. Soc. JBdin., 1 (I860). 

* Garstang, J . Mar. Biol . Assoc., 2 (1891). 

* Oort, “Bronn's Klaasen”, 4, Abt. 4, Buch 1, Tell 1, Leipzig (1039). 


Points from Foregoing Letters 


K* J- Bostrerm, J. Koch and T. Lauritsen have 
found short periods for the delayed neutron emission 
accompanying uranium fission in addition to the two 
previously known periods of 12 seconds and 45 
seconds. The results can be related with the measure¬ 
ments on short (i-ray periods from uranium fission, 
and can be explained by theoretical considerations 
recently published by Bohr and Wheeler. 

An attempt has been made by I. Nonaka to deter¬ 
mine the neutron resonance energies of nuclei which 
are not made radioactive by neutron capture, 
utilizing the gamma-rays emitted in the capture 
process itself. The intensity of gamma-rays pro¬ 
duced by slow neutrons plotted against thickness of 
paraffin interposed between source of neutrons and 
the defector shows maxima representing resonance 
levels in the cases of mercury, cadmium and iron. 

T. Kermedy reports the isolation of a solid naph¬ 
thenic acid from an Iranian petroleum fraction. The 
acid has the formula C 10 H 18 O a , is saturated, contains 
a tertiary carboxylic acid group and one closed carbon 
ring. A cyriopentane structure is tentatively suggested. 

It has been found by M. Franks!, O. Neufeld and 
E. Katchalski that on passing carbon dioxide through 
pure a-amino-acid esters or their solutions carba¬ 
mates of the a-amfno esters of the general formula 
RCH.NH.COOH 

| are formed* These compounds are 

COOR 1 

also valuable in carrying out poly-condensations of 
a-amino-acids. They form polypeptide esters of 
varying chain-length. 


P. Bonet-Maury and H. R. Olivier describe a 
method which should be of value to immunologists 
whereby non-virulent human tubercle baoiili are 
produced. The non-virulent bacilli are obtained by 
irradiating aqueous suspensions of human tubercle 
bacilli, using the whole of the radiation of radon 
dissolved in the culture. 

ft. Ochoa reports that the pyruvate oxidation 
system of brain requires the presence of magnesium 
(or manganese) ions. 

A. W. Ham and It. E. Haist have made a histo¬ 
logical study of the tissues of dogs injected daily 
with a diabetogenic anterior pituitary extract. A 
complex histological basis for the early phases of 
temporary diabetes was indicated by a lack of severe 
islet dama ge and profound changes in many other 
organs related to carbohydrate metabolism. A 
pancreatropic principle in the extract was indicated 
by mitotic figures in islets, ducts and acini. The 
hydropic degeneration which develops later in the 
course of injections may possibly be explained by 
the continued action of the pancreatropic principle 
on beta cells. 

The occurrence of wax-like substances from peaty 
fire days of the Karroo System in South Africa is 
described by V. L. Bosazza. He was unable to extract 
the pigmenting material. 

E. W. K n ig ht Jones records the occurrence of 
Phoronis hippoorepia Wright in North Wales, pointing 
out the paucity of recent records of this form in 
Great Britain. 



No 3634, NOV. 11, 1939 


NATURE 


837 


RESEARCH ITEMS 


Further Concepts of Serbian Gypsies relating to Disease 

Bibi, who brings disease to Gadfce children, but 
protects gypsy children from every illness, says 
Alexander PetroviS ( J . Gypsy Lore Soc., Ser. 3, 18, 

4 ; 1939), among the gypsies of Golubinci is regarded 
as a hen. When she flies her chickens fly after her; 
and they are devils, witches, fever, cholera, diph¬ 
theria, and every kind of disease. Some believe that 
Bibi is in the whirlwind. They are afraid of the whirl¬ 
wind, and believe that when it gets hold of a man he 
loses the use of an arm or a leg, or his speech. Bibi is 
found in dust: we breathe or swallow dust, and 
disease with it. Illness is caught at the new moon, 
and waxes and wanes with the moon. Other gypsies 
believe that cholera is brought to the village by 
a woman “dressed in black”, who carries disease 
only to those houses which are unclean. They 
conclude that a man is saved from cholera who keeps 
his house clean. The Golubinci gypsies, on the 
contrary, with a similar belief as to the origin of the 
disease, have come to the opposite conclusion. 
Because Bibi does not like smoke, dust, dirty napkins, 
‘dirty clothes and greasy pillow-cases, and these 
things stifle her, she will flee. In a house where 
everything is clean, she enters, touches each inmate, 
and they die. In the spring when colds, fevers, etc., 
begin to be prevalent, small dolls are dressed in red, one 
of which thrown into the well drowns Bibi, the other 
suspended from a high pole, is Bibi’s son, the devil 
, who drives her away. The Golubinci gypsies believe 
that every illness comes from fever. This may account 
for the belief that Bibi is a hen. A man suffering 
from malaria trembles violently, just as a hen does, 
when she beats her wings as if shaking off something. 
Thus it is not the sick man who shivers and trembles, 
but the disease itself, the hen that is in him. 

North American Indian Music 

Miss Frances Dejnsmobe, in continuation of her 
studies of the music of the indigenous peoples of 
North America, has published songs collected among 
the Nootka and Quileute of Neah Bay, Washington, 
on the Strait of Juan de Fuca, near Cape Flattery 
(Bureau Amer . Ethnol . Bull., 124 ; 1939). These 
‘songs of the sea 5 are here compared with those 
previously collected among Indians of the prairie, 
woodland, high plateau and desert. The people are 
hunters of the whale ; they use wooden canoes, and 
in pursuit of their prey often put far out to sea. 
^Though not of great stature, their physical strength 
is considerable. They were warriors who cut off 
the heads of their enemies and displayed them on 
poles before their village. The potlach was practised 
with lavish generosity. Among their principal foods 
were the oil and meat of the whale, the flesh of sea- 
fowl and other birds, potatoes, fern roots, grasses and 
water plants and various berries. Climatic conditions 
are unfavourable to the growth of grain. Their songs, 
of which 44 per cent have a major tonality as against 
38 per cent in Pawnee and 71 per cent in the Ute 
repertoire, while they show the smallest percentage 
beginning on the octave above the keynote, are 
characterized by a small compass ; 70 per cent have 
a compass of six tones or less, compared with 15 per 


cent in the songs previously analysed. The songs 
recorded are connected with every department of life 
and individual and communal activity. They are 
both ritual or magical in significance as well as 
purely recreational. One of the most interesting 
from the cultural aspect is the group associated with 
whaling in which the skilled whaler was assisted by 
a strong tumanos (guiding, protecting spirit) acquired 
as the whaler’s first task in the course of prolonged 
fasting and prayer. 

Inheritance of Cyanogenesis 

R. D. WiTiTJ amr (J. Genetics , 38, 356-366 ; 1939) 
shows that some plants of wild white clover (Trifolium 
repens) contain a cyano-glucoside. There is a large 
variation in the HCN content of the different plants. 
1,495 plants resulting from a cross between individuals 
giving a positive and a negative reaction to the picsrate 
paper test gave positive reactions while 2,473 plants 
from crosses between aoyanogenetic plants gave 
negative reactions. Further crosses show that the 
presence of a cyano-glucoside is governed by an 
almost completely dominant gene Ac. Variation in 
the HCN content between individuals is probably 
due to modifying factors. 

Genetical Analysis of Abnormal Chromosomes 

The value of genetics in the analysis of cytological 
abnormalities is ably demonstrated by B. McClintock 
( Proo . Nat. Acad. ScL, 25,405-415; 1939). An abnormal 
chromosome 9 of Zea Mays formed as the result of irra¬ 
diation with X-rays possessed two centromeres. There¬ 
fore the chromosome will break at anaphase I. Tn 
order to discover the subsequent history of this 
chromosome, the behaviour of the genes Yg G Sh and 
Wx was studied in plants heterozygous for the 
abnormal chromosome. It was shown that in embryo 
and plant tissue the broken ends do not rejoin, but 
in the embryo sac and endosperm there is a cycle of 
breakage—fusion of broken ends—bridge formation— 
breakage at succeeding cell divisions. This phenomena 
can be followed by the appearance and behaviour of 
hybrid fruits, which are sometimes variegated as the 
result of loss of a gene through breakage and refusion 
of the chromosome. 

Position Effect in CEnothera 

D. G. Catcheside (J. Genetics, 38, 345-352; 
1939) has studied X-ray derivatives of the structural 
homozygote of CEnothera blandina , One derivative, 
blandina -a when crossed with blandina forms a ring 
of four chromosomes involving the chromosome 3*4 
on which the gene Ps is known to be placed. Ps 
normally gives flower buds broadly striped with red 
separated by narrow green bands. In the heterozygote 
blandma-sr&landina, however, there are narrow ill- 
defined bands of red. By crossing the Ps- 
blcmdina-a.Pr blandina with Ps blandina , one PsPs- 
blandina plant in 96 plants ocourred. This probably 
arose as the result of crossing over in the F l plant. 
The author therefore concludes that the activity of 
the Ps gene in blandina- a is reduced by its relocation 
in position relative to the material different from 
normal blandina. 
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Genetics of the Garden Nasturtium 

T?,tt/eip.v Sutton (J. Genetics, 38, 161-176 ; 1939) 
reports the results of further genetical experiments 
on the garden nasturtium (Tropceolum). The gene n 
reduces the size of plant and of leaves and prevents 
the anther from dehiscing. The gene m gives a sheen 
to the petals, increases the pH value and shortens 
the flowering season. The effect of m on flower 
colour is to reduce scarlet to biscuit colour, red to 
mauve or brown, and pink to mauve. The factor t 
partially inhibits anthoeyanin production. A gene g 
adversely affects the viability of the pollen-grain 
and, being linked with B, accounts for abnormal 
ratios of B. The genes B and B are linked with a 
cross-over value of 0*125. The biochemistry and 
interaction of characters and chromosome constitution 
of Tropceolum are discussed. 

Invertebrates from Manchoukuo 

Five zoological reports based on material collected 
by the expedition maintained by the Japanese in 
Manchoukuo during June—October 1933 under the 
leadership of Prof. Shigeyasu Tokunaga, of Waseda 
University, Tokyo, have been published (Rep. 1st 
Sci. Exp. Manchoukuo. Tokyo : Waseda University). 
The only earthworm reported is the widespread 
Eis&nia foetida. Four trematodes are described, two 
of which, Pneumonocces jeholemis and Harmostomum 
momiyami, are new. The three leeches have all been 
recorded previously from Japan and China, The two 
major papers are those on mammals and molluscs : 
both of them have the text in Japanese and English 
and both are illustrated by good plates, coloured and 
plain. Tamezo Mori describee 21 species of mammals, 
of which three species and two subspecies are re¬ 
garded as new. Only twelve were actually collected 
by the expedition; the rest came from the Pest 
Investigation Institute at Tang-liao, Only four 
species of molluscs were found, one of which, Vivi- 
parus ( Idiopoma ) chengtehensis , is new. The account 
occupies 222 pages (137 Japanese and 85 English) 
and is illustrated by 22 plates. It contains a detailed 
account of the anatomy of the species, a good deal 
of information of general interest, and a suggested 
revision of the Viviparidce. 

Wax Emulsions for Deciduous Fruit 

Fruits are still living organisms when separated 
from the parent plant, and this fact is responsible 
for the mam diffi c ulties of storage. Citrus fruits have 
been preserved in good condition for longer periods 
than normal by the application of a thin coat of 
wax; indeed, 80-90 per cent of the crops in Cali¬ 
fornia and Florida are so treated. Waxing lengthens 
the effective period of storage apparently by lowering 
the rate of respiration* and research work on this 
subject in America is now being directed towards the 
use of the process on deciduous fruits. Robert M. 
Smock, of Cornell University, reviews the progress 
of these investigations in the American Fruit Grower 
of August. Research is also in progress in the 
Universities of California and Maryland in addition 
to Cornell, and the main problem appears to be to 
diminish the rate of respiration, and check the 
evaporation of water from the fruit without stimu¬ 
lating anaerobic respiration, with its accompaniment 
of bad flavour. Bitter pit and storage scald are 
reduced by waxing, under certain conditions, and 
the aroma of certain varieties like McIntosh is 


conserved. Considerable possibilities are revealed by 
the paper, but the exact conditions of treatment are 
not yet sufficiently standardized for general com¬ 
mercial application. 

Helium-Neon Content of Sea Water 

The vertical distribution of oxygen in the deeper 
parts of the ocean shows a minimum concentration 
(which may be very pronounced) at depths of 200- 
1,000 metres. In parts of the Pacific there is virtually 
no oxygen, whilst in the Atlantic the minimum zone 
is seldom less than 30 per cent saturated and in the 
far north and south there is sometimes no minimum. 
Reported analyses of the helium-neon content of sea 
water showed an apparent minimum of the helium- 
neon mixture coinciding with the oxygen minimum. 
N. W. Rakestraw, C. E. Herrick and W. D. Urry 
(J. Am&r . Ghem. Soc., 61, 2806 ; 1939), by a repetition 
of this work under more suitable and representative 
conditions, have shown that specimens of Atlantic 
and Pacific water are practically saturated with 
helium and neon at all depths investigated (from 0 
to 3,000 metres) with no evidence of a minimum 
concentration at any depth. There is hence no 
relation to the depth of oxygen minimum. Thi« 
result is in general agreement with other oceano¬ 
graphic evidence. 

Magnetic Testing 

Regent developments of alloys for magnet steel 
which require very high magnetizing forces for 
magnetizing and testing have led to the production 
of high-field permeameters, and R. L. Sanford and 
E. G. Bennett, of the Bureau of Standards, describe 
the one adopted at the Bureau, which seems capable 
of a high degree of accuracy (J. Res, Bur . Stand,, 
23, No, 3 ; September 1939), It is a double-yoke 
apparatus with the adjustable pole pieces placed 
diametrically. The yoke is of laminated silicon steel. 
The pole pieces are channelled, with filler pieces 
fitting closely in the channels and capable of adjust¬ 
ment so as to grip the specimen to be tested, or if 
the specimen is very short it is made to butt against 
the pole pieces. The magnetizing coils are wound 
mainly on the pole pieces with auxiliary coils on the 
yokes. The induction is determined by reversal of 
the magnetizing current and the magnetizing field 
by coils rotated suddenly through 180°, close to 
the surfaces of the specimen. Both may be deter¬ 
mined at various points along the specimen. 

Mechanical Force due to an Electron Stream 

Dr. P, Seu^nyi of the Tungsram Research 
Laboratories, Ujpest, Hungary, has sent an account 
of a measurement * of the mechanical force exerted 
on an electrode by a stream of electrons. The electrons 
were accelerated from a filament to a gold-leaf anode 
suspended as a pendulum. The pressures observed 
were 5-20 per cent higher than calculated from the 
accepted value of e/m for electrons, and this difference 
is ascribed to radiometer effects. The author con¬ 
siders that this mechanical pressure requires for its 
explanation a ‘true’ as distinct from an ‘electro* 
magnetic’ mass, for he points out that when a single 
electron approaches a metallic screen, the electro- 
dynamic repulsion due to induced currents depends 
on the conductivity of the screen, which is contrary 
to experience; while with a steady electron beam 
conditions are stationary and no repulsion due tc 
induced currents is to be expected. 
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THIRD INTERNATIONAL CANCER CONGRESS 

By Prof. F. C. Wood, Institute of Cancer Research, 
Columbia University 


T HE Third International Cancer Congress, held 
under the auspices of the International Union 
against Cancer, met in Atlantic City, New Jersey, 
U.S.A., during September 11-15, 1939, under the 
presidency of Prof. Francis Carter Wood of Columbia 
University. % 

Unfortunately the onset of war prevented many 
of the European delegates from attending, and 
S6nateur Justin Godart, president of the Inter¬ 
national Union against Cancer, felt that he could not 
leave France. A few English delegates, among them 
l5r. William Cramer of the Imperial Cancer Research 
Fund of London, were able to remain. Considerable 
delegations came from South America and Mexico, 
and Prof. R. Kinosita represented the Japanese 
Government. The total attendance was more than 
four hundred, and approximately the same number 
of papers were read. 

A special feature was a group of evening lectures 
which presented general surveys of various aspects 
of the cancer problem and were prepared with the 
purpose of interesting not only the specialist but also 
the entire audience. In these lectures the subject of 
genetic susceptibility to tumour formation in mice 
was surveyed by Dr. C. C. Little of Bar Harbor, 
"Maine. Dr. A. Lacassagne of Paris presented the 
relationship of hormones and mammary adeno¬ 
carcinoma in the mouse, and, as he was unable to be 
present, his paper was read by the chairman. The 
paper of Profs. Kennaway and Cook, also read m 
their absence, dealt with the chemical compounds as 
carcinogenic agents, and Dr. William Cramer of the 
Imperial Cancer Research Fund spoke on some phases 
of the etiology of human cancer. Another interesting 
evening lecture was that on “Cancer and the Public 
Health* * by Surgeon-General Thomas Parran of the 
United States Public Health Service. A scheme for 
the organization of a cancer clinic, with the methods 
of recording the facts concerning patients and the 
mechanical sorting of the cards on which records are 
kept so as to obtain the desired statistics within a 
short period, was presented by Prof, Fred J. Hodges 
of the University of Michigan. Recent advances in 
.cancer surgery were discussed by Dr. Frank H. 
Xahey of Boston; and Prof. James Ewing of New 
York, under the title of “Cancer, Present and Future**, 
summarized the main features of the Congress and 
indicated the direction in which research might pro¬ 
ceed in the future. The evening lectures were exceed¬ 
ingly well attended not only by the members of the 
Congress, but also by the local medical fraternity, 
who desired to obtain the latest information on pro¬ 
gress in the investigation and treatment of cancer. 
Papers were presented in the following Sections : 
iophysics ; Surgery; Therapeutic Radiology; Stat¬ 
istics and Education ; Genetics ; General Pathology ; 
Experimental Pathology; Diagnostic Roentgenology; 
and a General Section for those titles that could 
not be included elsewhere or were received too 
late. 


The Section on Biophysics included studies on the- 
relation between concentration of ionization and the 
biological effect; the comparative action of X-rays- 
and neutrons ; a comparison of biological and physical 
measurements of X-rays produced at voltages" from 
200 to 1,000 kv.; the action of radiation on proto¬ 
plasm, and the effects of X-rays on different viruses 
and genes. 

In the Section on General Pathology there wa> an 
interesting series of papers on the relation between 
treatment with oestrogenic compounds and the tissue 
changes produced. Two of the authors believe that 
the administration of these substances in physio¬ 
logical doses or even in fairly excessive amounts 
cannot be held responsible for tho production of 
malignant tumours m man, thus differing from the 
results obtained on animals by Lacassagne, Strong,, 
and others, in which a carcinogenic effect, though 
perhaps not rigidly proved, is strongly suggested. 
Important papers were read in this section on tumours 
of the central nervous system, including one on brain 
tumours induced in mice by methylcholantlirene. 
Another communication was that by Martland on 
the occurrence of cancer in persons who have received 
considerable quantities of radioactive substances- 
either for therapeutic purposes or accidentally as 
in various industrial processes. Other papers dealt 
with tumours of the ovary, pancreas, and para¬ 
thyroid. 

The Section on Experimental Pathology had a very 
large number of papers and of such variety that every 
phase of cancer research was included, with a full 
discussion of the recent studies on leukaemia m 
animals and the correlations between this disease and 
human leukaemia, the possible relationship of viruses 
to cancer, and other questions. 

Sessions of great interest to practising physicians 
and surgeons were the combined symposia of the 
Sections on Surgery and Therapeutic Radiology, with 
prolonged discussions on the value of pre- and post¬ 
operative radiation in the treatment of cancer of the 
breast, the proper method of handling node involve¬ 
ments occurring with cancer of the oral cavity, and 
similar problems which, since they have to be studied 
statistically on human beings, cannot yet be re¬ 
garded as settled, because of the lack of extensive 
statistical records of patients treated in different 
ways. 

The remainder of the programme was devoted to 
papers on roentgenological diagnosis, genetics, educa¬ 
tion and statistics, and other clinical and experimental 
investigations. 

Owing to the present situation, it was impossible 
for the Executive Committee of the Internationa] 
Union against Cancer to make any decision as to the 
place of meeting for the next Congress. The delegates 
from South America, however, gave a very cordia 
invitation to the officers urging the suitability ol 
Buenos Aires for the Fourth International Cancel 
Congress in 1942. 



840 


NATURE 


Nov. 11, 1939, VOL. 144 




SAFETY IN MINES 

T h k seventeenth annual report of the Safety in 
Alines Research Board for 1938 has recently 
been published*. In referring to safety instruction, 
it is pointed out that teachers, managements and 
trade union officials are convinced of the value of 
safety instruction. Safety principles classes for boys 
are established in every coalfield and similar classes 
are being formed for adults. Many applications for 
permission to attend demonstrations at the Research 
Station, Buxton, have had to be refused on account 
of lack of accommodation, but during the year there 
were twenty-two demonstrations which were attended 
by 5,983 visitors, of whom 3,864 were adults and 2,119 
were boys. After demonstrations of coal dust ex¬ 
plosions, methods of firing shots and the testing of 
electrical appliances, discussions were held, usually 
initiated by some member of the research staff. Many 
lectures have been given in the coalfields by members 
of the staff to an estimated total of 16,000 persons. 

Cinema Films, Lantern Slides and Exhibits, The 
Board has prepared cinema films, lantern slides and 
exhibits, which have been used by teachers and safety 
officers in connexion with their work. One hundred 
and twelve loans of cinema films, representing three 
or four hundred exhibitions in addition to two 
hundred exhibits, have been made, which indicates 
the popularity of this branch of the Board’s work. 

DispersabibUy of Stone Dusts . An underground 
gallery at the Station has been used for comparing 
the dispersabilities of dust deposits during explosions. 
Various stone dusts have been used separately in thin 
layers, and as mixtures alone and with coal dust. 
Work on this problem is being continued, but it can 
be stated that improvements in the dispersability of 
dusts is obtained by the addition of light precipitated 
carbonates. Carbon black causes remarkable 
improvement. The minimum speed of an air current 
required to disperse weathered gypsum is 3,400 ft. 
per minute, whereas with the addition of only 1 per 
cent of carbon black this speed is reduced to 2,100 ft. 
per minute. The nature of the action is being studied, 
but obviously a disadvantage in the use of the mix¬ 
ture is the darkening of the dust, which affects the 
illumination of roadway. 

Water-proofing 3 of Colliery Stone Dusts. If 
ordinary stone dust comes in contact with moisture 
either in the atmosphere or on the surfaces of road¬ 
way in mines, it will not retain its dispersability. 
Both in Great Britain and in the United States, dusts 
have been produced which are not readily wetted by 
water. The dust is ground limestone, with which is 
incorporated f per cent of palmitic or stearic acid. 
These dusts are highly disposable and resist damp 
atmospheres extremely well. Incidentally, the fatty 
arid protector is readily incorporated during the 
gri ndin g of the dust, and there appears to be no 
reason why the process should not be applicable to 
other dusts. 

Gob-fire Experiments. Bor many years work has been 
proceeding on gob fires. In the experimental chamber, 
heatings have taken place when warmed eur has been 
passed through packs consisting of coal and dirt. 
This state has been reached when the ingoing air 
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has been at temperatures as low as 150° F. The heat¬ 
ings have been within a foot or two of where the air 
entered the pack. 

In one experiment the chamber was filled with 
coal from the roof coal above the Barnsley Bed less 
than 3 in. m size, of which one third was ground to 
pass through a J-in. sieve. After ten weeks a heating 
oocuiTed. The temperature of the air was raised in 
stages from 160° F. to 212° F. and the rate of flow 
varied between 0*5 and 10 cubic feet per minute. 
A heating developed when the rate of flow was 
5 cu. fb. per minute. 

A Fvrmlft.r experiment was carried out but without 
fine coal, And a heating developed in four weeks. 
When the temperature of the air was raised from 
185° F. to 200° F., the carbon monoxide content of 
the return increased in six days from 0*002 per cent 
to more than 0*024 per cent. 

Noise. Another interesting investigation is that 
concerned with the reduction of noiBe. It has been 
found that the proper maintenance of mechanical 
details and attention to the air exhaust is necessary 
to obtain substantial noise abatement. A silencer 
has been designed for use with pneumatic picks 
which adds 1£ lb. to the weight of the pick, equivalent 
to an increase in weight of 7 per cent. Good results 
have also been obtained by piping the exhaust air 
from the road rippers on the surface, and whilst this 
idea cannot be applied to portable machines under¬ 
ground, it might with advantage be used in connexion 
with stationary engines. The metallic ring can be 
reduced appreciably by drilling a i-in. diameter hole 
at a distance of about 12 inches from the shank of 
the pick steel and filling it with molten lead plugged 
with a steel cap. 

Experiments are being carried out on sound 
absorption in connexion with the silencing of electric 
motors. 

Health Researches . Experiments ore in progress 
at the Physiological Laboratory, St. Bartholomew’s 
Hospital, on dust inhalation and related 
problems. Cages of guinea pigs have been 
placed at selected positions at collieries working 
anthracite, and a large number of lungs have been 
examined. It has been noticed that the lungs of 
animals from the screens contain more dust than 
those of animals kept underground. Much work has 
been done on dus$ suppression, and with the aid of 
wetting agents it has been possible to design plant 
using : (a) a compressed air mist; ( b ) a mechanically 
formed nrust; (c) turbulent passage through water ; 
and (d) filtration by means of a compressed metal 
wool mattress. Under practical conditions consider¬ 
able improvement has been effected by the use of 
these appliances at loading points underground and 
in connexion with screening on the surface. 

With regard to poisonous gases it has been 
shown that a high degree of protection against 
carbon monoxide can he obtained with a 
commercial canister. When tested against a 1 per^ 
cent mixture of carbon monoxide in air saturated; 
with water vapour at 17° C. and flowing at a rate ofr 
32 litres per minute, each canister had a toted leakage 
of carbon monoxide of 960 o.o. in four hours, which 
is the limit set in the official tests of the United v 
States Bureau of Mines. J. Crossilastd. 
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ARCHEOLOGY IN PERU: RECENT PROGRESS 


T HE sequence of cultures in Peru was first 
established on a scientific basis by the excava¬ 
tions of Max TJhle at Pachacamac and Moche ; and 
this was in the main confirmed by A. L. Kroeber’s 
field expeditions of 1925-26 and his classification of 
the TJhle collections in American muse ums ; but the 
antecedents of the earliest and finest cultures, such 
as the Early Chimu and the Early Nasca, are still 
unknown. Dr. J. Tello’s intensive field researches 
have led him to the conclusion that the Coast cul¬ 
tures were to some extent derived from the Highlands, 
disagreeing in this and in other respects with the 
Uhle-Kroeber scheme. He regards the ‘Archaic 
Andean* as the earliest, extending throughout the 
Highlands. Dr. H. TJ. Doering has recently found 
at Pacatn&mu superimposed burials, of which he 
regards the oldest as having ‘Early Chimu’ affinities. 

In the Highlands, the Tiahuanaco cultures are 
generally recognized as being considerably pre-Inca. 
The cyclopean buildings of the Cuzco region have 
been supposed by some to belong to a pre-Inca 
megalithic period. A detailed study of the masonry 
in which cyclopean, megalithic, and ashlar styles are 
often intimately blended, now makes it difficult to 
sustain this view. H. Bingham’s investigations at 
Machu Picchu provide good evidence of this blending 
of styles ; but the pottery is typically Inca. In 1933 
the Peruvian Government established an Archseo- 

* From the Presidential Address to the Royal Anthropological 
Institute, b> H. J. Bmunholtx, delivered on June 27, 1939. 


logical Institute at Cuzco in celebration of the fourth 
centenary of the foundation of Spanish Cuzco, and 
inaugurated an extensive programme of clearing, re¬ 
storing and excavating on the sites of the Cuzco region. 

Hitherto unknown buildings have been revealed 
above the citadel of Sacsahuaman, and much pottery 
and other artefacts have been excavated. All the 
architecture is purely Inca; but the Incas used 
different styles for different purposes, often com¬ 
bining two or more styles in the one building. The 
pottery is almost without exception of Inca types. 

The use of radiophotography in the laboratory of 
the British Museum recently by Dr. H. J. Plender- 
leith and Mr. A. Digby has afforded interesting 
results regarding the technique of handle and spout 
attachment, which may prove of value in classi¬ 
fication, dating, and tracing influences from one 
region to another. 

Air photography has been used in recent years and 
led to the discovery and plotting of the ‘great walls’ 
of Peru flanking the Santa Biver in 1932. 

Dr. Valcarc^l has appealed recently for inter¬ 
national co-operation in Peruvian archseological 
excavation, for which local resources are inadequate. 
It is to be hoped that British field archaeologists will 
give some attention to the Peruvian area in the 
future, and that the study of American antiquities 
may be encouraged and placed on a sounder basis 
by the establishment of special departments for the 
subject in some of our universities and museums. 


MARINE DEPOSITS OF THE ARABIAN SEA* 


I NVESTIGATING the many samples from 131 
stations the author determines the distribution 
of the main types of marine deposits in the Arabian 
Sea. The new data confirm the essential facts given 
in Sir John Murray’s latest chart. The transitional 
Globigerina ooze - red clay, however, is indicated 
separately on the new chart, as this mixed deposit is 
frequently difficult to assign to one or other of the 
component types. In several cases the distribution 
of the pelagic deposits is correlated with water 
movement, as in the Zanzibar Area. The Pteropod 
ooze in certain areas is shown to be correlated with 
the hydrographic conditions which cause a lack of 
oxygdn and increased salinity resulting in a high 
^ death-rate in these molluscs. Special attention is 
given to the biological remains in all the samples as 
previous authors have worked mainly from the 
mineralogical and che m ical point of view. The remains 
of organisms in the deposits have been separated out 
and the percentage remains of each of the common 
phyla determined. The total percentage of remains 
in the deposits is correlated with the depth, being 
high in shallow water, low in 500-600 metres, and 
then rising again in about 1,000 metres. This rise 
in the deep water is mainly due to the accumulation 

* John Murray Expedition, 1933-34. Scientific Reports, Yol, 3, 
No. 2: The Marine Deposits of the Arabian Sea; an Investigation 
Into their Distribution and Biology. By Dr. 0, G. Stubbings. Pp» 
31-158+8 plates. (London: British Museum (Natural History), 
1939.) 15#. 


of Globigerina and other Poraminifera. Foraminifera 
are much the commonest constituents of these 
deposits, Globigerina being the chief genus which 
with other For am inf era forms enormous areas of 
deep sea oozes. It is found that the green and brown 
muds have the largest foraminiferal fauna, and more 
than twice as many species occurred in the green mud 
deposits than in any other. In two instances only did 
any one species occur in great numbers— Rhabdam- 
mina abyssorum from a deposit of mud in the Gulf 
of Aden where the residue after washing consisted 
almost entirely of these shells, and Dendrophrya 
ramosa from a station in the Zanzibar area occurred 
in very large numbers. 

The Priestman grab hauls give interesting results 
in the depth range of the larger animals obtained, 
and the different types of deposit are reviewed as 
animal habitats in the light of these hauls. It is 
found that green muds and the muds and sands from 
the lagoons are rich in life whilst grey muds and 
clays and light brown or yellow sands are almost 
without life. Certain groups are shown to live mainly 
or exclusively on the coarser deposits. 

It is unfortimate that the coloured key to the 
separate chart of the Zanzibar area is very mixed 
up, the area of Globigerina ooze reaching out to the 
deep water and coloured pink being labelled Pteropod 
ooze, whilst the coral muds and sands are labelled 
Globigerina ooze and the Pteropod ooze is labelled 
Coral muds and sands. 
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SCIENCE NEWS A CENTURY AGO APPOINTMENTS VACANT 


William Murdock ( 1754 - 1839 ) 

On November 15, 1839, William Murdock, tlie 
colleague of Boulton and Watt, died at his house, 
Sycamore Hill, Handsworth, at the age of eighty-five. 
He was buried in Handsworth Church, and his bust 
by C'hantrey was placed there side by side with the 
memorials to Watt and Boulton. Murdock was bom 
at Lugar, Ayrshire, on August 21 , 1754, and after 
being trained as a millwright by his father, in 1777, 
at the age of twenty-three, entered the famous Soho 
works, Birmingham. In 1779 he was sent to Cornwall 
as an erector of pumping engines, and he remained 
there until 1798. Much of the success of the firm 
in the county was due to him. He was a man of 
fine physique, cool-headed, frugal, ingenious and 
resourceful. In those days only the principal parts 
of the engines were made at Soho and much remained 
±0 be done at the mine. Boulton spoke of Murdock 
as the finest erector he ever saw. In Cornwall, too, 
at Redruth, Murdock made his historic little model 
steam vehicle, and carried out his pioneering work 
on gas lighting. The latter formed the subject of a 
contribution by him to the Royal Society in 1808, 
for which he was awarded the Rumford Medal. 

Returning to Soho in 1798, on the dissolution of the 
partnership of Boulton and Watt and the assumption 
of office by the sons of the founders two years later, 
Murdock became the presiding mechanical genius at 
the works, and during the next twenty years made 
notable contributions to mechanical -engineering. 
The manufacture of gas-lighting plant was taken up 
in earnest and Soho may well be regarded as the 
cradle of the gas industry. Murdock also furthered 
the application of compressed air to machinery, con¬ 
structing air motors and pneumatic lifts. His in¬ 
ventions included the sun and planet motion, cast- 
iron cement, a rotary engine, an improved boring 
machine, and the long D slide valve. 

The United States Coast Survey 

In its column of Weekly Gossip, the Athencewn 
of November 10, 1839, said : “We are glad to learn 
that at length some progress has been made in the 
survey of the coast of the United States of America— 
a subject of great interest to all maritime nations. 
So far back as 1807, a law wes passed on the recom¬ 
mendation of Jefferson, authorizing the President to 
cause a survey of the coast of the United States . . . 
owing, however, to the external relations of the 
country at that period, the survey was, for a time, 
deferred ... In 1832, however, it was recommenced 
with increased vigour. . . . From the report of the 
Superintendent, it appears that the work is com¬ 
pleted throughout that part of the coast and adjacent 
waters lying between the eastern extremity of Long 
Island Sound, to the neighbourhood of Long Branch, 
New Jersey; and the necessary triangulations to 
pursue the survey have extended southerly to Cape 
May and northerly to Mount Carmel in Connecticut.” 

Ferdinand Rudolph Hassler, to wliom the project 
was largely due, was bom at Aarau, in Switzer¬ 
land, in 1770 and, having made his mark as a 
mathematician, was engaged on a trigonometrical 
survey of his native country. Removing to America, 
in 1807 he was made professor of mathematics at 
West Point, and in the seme year he submitted plans 
for a survey of the American coast. He died 
while directing the survey on Uovember 20 , 1843. 


Applications aie invited for the following appointments on or 
before the dates mentioned: 

Director of the Geological Survey—T he Secretaiy, Civil * 
Service Co mmis sion, 45 Upper O'Connell Street, Dublin (November 21 ). 

Assistant m the Department of Physiology—T he Secretary, 
University College, Dundee (Novembei 30). 

Lecturer (Woxan) in Mathematics —The Principal, Tialnmg 
College, Lincoln. 
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MAN-POWER AND THE NEEDS OF YOUTH 


F EW features of the opening weeks of the War 
have received more widespread approbation 
than the desire manifested in our general policy 
to conserve human life so far as possible. If loss 
of life is inevitable in warfare, strategy and tactics 
have been designed to secure objectives with the 
minimum of loss, and to avoid the appalling wast¬ 
age which so often characterized offensives in the 
War of 1914-18. The announcements that the 
earlier age groups will not be among those first 
called up for service with the armed forces and 
that the former militiamen are not to be drafted 
immediately to active service units, the funda¬ 
mental idea in evacuation schemes, and even the 
redundancy or waste in certain branches of civil 
defence against air attack which have been the 
subject of recent criticisms, are all signs that 
lessons of the last war are being taken to heart. 
It is realized that the man-power of Great Britain 
is a most precious national asset, and a serious 
effort is being made to conserve it. 

Welcome as such signs may be, we cannot 
assume that the lesson has been fully learned. 
Man-power is as precious on the home front as 
L in the field, and the uneasiness and criticism re¬ 
garding the Ministry of Supply which have found 
expression are indications that concern exists 
whether the wisest use is being made of the 
nation's resources in labour and skill in the 
mobilization of industry, to meet alike the demands 
of the fighting services for munitions and of the 
myriad essential home needs of a nation at war. 
Even more disquieting, however, is the postpone¬ 
ment of the raising of the school-leaving age to 
fifteen years, which was to have been enforced 
from September 1 last. 


That an Act should have been passed repealing 
sections one to six of the Education Act 1936 
cannot be viewed without dismay. A trenchant 
passage in the paper by Mr. W. 0. Lester Smith, 
director of education for Manchester, which was 
read before a meeting of Section L (Education) of 
the British Association at Dundee seems now 
almost like a prophetic warning : 

“One of the great social tragedies of our time is 
our blindness to the needs of boys and girls in the 
adolescent period when schooldays are over. The 
wanton blow struck at the day-continuation school 
clauses of the Fisher Act by the Geddes Axe was 
probably the unkindest cut our educational 
system has suffered; it has prevented local 
authorities from making a decent job of the youth 
problem .’ 1 

Mr. Lester Smith goes on to point out that, of 
our three million young people between the ages 
of fourteen and eighteen years of age, one third 
only attend any kind of school, another third 
belong to some voluntary organization, while the 
remaining third—probably those who need it 
most—are completely out of touch with educational 
or wholesome social influences. Mr. Lester Smith’s 
argument is powerfully supported by Dr. A. E. 
Morgan’s recent report to King George’s Jubilee 
Trust on the needs of youth, where it is main¬ 
tained that the raising of the school-leaving age 
to fifteen years is not enough. We cannot afford 
to let even the hoy or girl of sixteen slip out of 
our care and allow invaluable human capital to 
run to waste. A system of part-time continued 
education carried on during the working day up 
to the age of eighteen years is essential. 

We are indeed far as a nation from realizing 
the difference it would have made if the Fisher 
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Act had been in force in the post-War years, or 
how far the shock given to our social life by the 
disaster of widespread unemployment might have 
been broken. The exasperating picture drawn by 
the Unemployment Board of youth going to seed 
after a flourishing beginning followed by lack of 
attention need never have been ; the boys and 
girls whose lives were blighted by the effect of 
those drifting years might have found help and 
strength in the development of their minds. Nation 
and Government alike have been lacking in 
imaginative insight where youth is concerned So 
far from recognizing the cruel wrong done by 
our neglect, the Government is now withdrawing 
the only big educational gain of this genera¬ 
tion, and there are even those whose first reaction 
to the need for economy in the financial sphere is 
to press for the further squandering of the most 
precious form of our human capital The recent 
announcement of the President of the Board of 
Education that a special committee has been 
set up to deal with juvenile welfare is a welcome 
sign, however, that the Government is not entirely 
indifferent to the matter 

It is recognized, of course, that under war con¬ 
ditions administrative arrangements necessary to 
make beneficial use of the extra year at school 
would be difficult and that the difficulties have 
been enhanced by evacuation. To base suspension 
of the raising of the school-leaving age on financial 
grounds, however, is reprehensible and dangerous, 
betraying an indifference to fundamental values 
that may well cause alarm among all who are con¬ 
cerned to see that our war-time effort is prosecuted 
as effectively as possible. The contention that the 
elaborate machinery for exemptions would be 
unworkable in present circumstances is equally 
invalid. Recognition of the real value to the nation 
of raising the standard of education during the 
formative years would lead us rather to abandon 
all exemptions, as indeed most educational author¬ 
ities recommended originally. 

It is indeed idle to expect real progress until 
Hie nation as a whole is awake to the value of 
youth as its ultimate capital—the bedrock upon 
which alone, as Dr. Morgan remarks, we can lay 
the foundations of real national fitness. Then 
indeed we might have the courage to repair this 
evf! and not intensify it. To impose compulsory 
con&muaitian education up to the age of eighteen 
imdeed pat a strain on industry at a time 
wfcsa ribands all its energy. That, how- 

truth. Even more than the 


nation needs munitions, it needs capable and 
intelligent human power So far as the immediate 
needs of the war are concerned, it might be true 
economy to take all boys and girls out of industry 
for some hours every week for education. Any 
loss in material output would be more than 
balanced by the improvement in the men and 
women on whose spirit and capacity the nation 
must rely for victory 

If we regard, as we must, the permanent needs 
of the nation, the argument is more powerful 
still. None can say how many of the difficulties 
of the last twenty years are due to the destruction 
of talent and virtue by the last war itself, to the 
loss of constructive minds, imaginatively alive to 
the fundamental issues. But some of the diffi¬ 
culties are doubtless due to our persistent in¬ 
difference to the nation’s larger needs, our failure 
to strengthen the moral and intellectual power of 
the electorate to meet the demands made by world 
politics on their intelligence and imagination 

The discussion on education as a preparation 
for industry and on education in industry before 
the British Association at Dundee afforded welcome 
evidence that, at least in some quarters in industry, 
the higher standard of education demanded in the 
leaders of industry, as well as in the rank and file, 
for the successful conduct of industry to-day is 
now recognized The wider recognition of the 
value of a sound general education is all to the 
good, and equally the dependence of progress upon 
co-operation between industry and educational 
authorities is gaining recognition. 

It is indeed from co-operation in this way, the 
development of contacts between the educationist 
and the industrialist,and the fuller understanding of 
each other’s point of view, difficulties and problems 
that we may expect an informed opinion to emerge 
powerful enough to resist short-sighted policies or 
economies on the part of the Government. Already 
many industrialists are alive not only to the 
importance of part-time continued education, but 
also to the importance of provision for the leisure 
needs of adolescents. It is for the industrialists to 
join hands with the educational authorities in repre¬ 
sentations against policies likely to undermine 
industrial efficiency and dissipate human capital. 

Dr. A. P, M. Flem ing ^ fine presidential address to 
Section L of theBritish Association, aportionof which 
is printed elsewhere in this issue (p. 852), strikes the 
right note in this crisis. Industry, he contends 
is not concerned with the education of its personne 
in a narrow sense only. It recognizes increasingly 
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that education for those engaged in industry must 
be characterized by broad aims and linked up with 
the outside world. It has proved its willingness 
to co-operate with education and is increasingly 
desirous of recruiting those well trained in funda¬ 
mental principles rather than in any special branch 
of the selected science. It is turning its attention 
to the problem of finding suitable personnel trained 
to undertake the increasingly difficult problems of 
management. As this problem is solved, industry 
will find itself provided with leaders imbued with 
the realization that every industry is in fact a 


national service, although it may be conducted by 
private enterprise, and as awake to the welfare of 
its workers as they are to the technical efficiency of 
the enterprise. Such leaders will ever be vigilant 
against the betrayal or waste of national resources, 
whether in materials or in men and women. Mean¬ 
while, it is imperative that the importance of youth 
as a national asset should be fully recognized, and 
that every effort should be made to prevent a 
repetition of the disastrous mistakes of the last 
war period in the treatment or even exploitation 
of youth. 


PSYCHOLOGY OF WAR AND PEACE 


War and Peace 

Essays in Psychological Analysis. By Dr. William 
Brown. Pp. xvi + 93. (London : Adam and 
Charles Black, Ltd., 1939.) 5a. net. 

nPHIS book left its author’s hands a few months 
before the outbreak of war, and though he 
was sanguine enough to say that the events at 
Munich in September 1938 “saved the world from 
war at that time, and possibly for ever”, yet his 
book does not on that account lose any of its real 
value. Dr. Brown is a well-known psychologist of 
a definitely marked type. He writes here as a 
psychologist on the subject of war and peace, and 
he would have done well if he had adhered 
rigidly to the scientific point of view, and avoided 
even distant references to his political convictions. 
The book would probably also have gained in 
weight and influence if greater care had been 
bestowed upon clear and consecutive exposition. 

The hook consists of six chapters, three of them 
selected from previous publications, together with 
a number of letters contributed to The Times . 
The author’s claim that these parts in their sub¬ 
ject-matter belong together will not be disputed, 
but it must be added that if they are to “fall 
naturally into their place as stages in the argu¬ 
ment”, the reader must to a great extent make 
them do so. For the most part, Dr. Brown makes 
himself quite intelligible to people who are not 
students of abnormal psychology, but the reader 
should be warned that, after many pages free 
from technicalities, he is suddenly informed that 
“we may cure or improve the hysteric, the psycho¬ 
neurotic, but the psychotic still in the main 
escapes us”. 

We have said so much because we believe that 
the psychologist has an important message on the 
subject of war and peace, and because we are 


anxious that he should he understood by the 
ordinary intelligent citizen. Dr. Brown holds that 
unless the world applies psychology to its problems, 
as it has applied physics and chemistry, physiology 
and pathology, its pursuit of peace will continue 
to fail. Eds difficulty is that the man in the street 
thinks he knows all about psychology, as he 
thinks he knows all about economics—for has he 
not a mind of his own, and has he not much to 
do with credit balances and deficits ? We cannot 
have a nation of experts, but we ought to have a 
far wider appreciation of the forces that make for 
war. Among the most fundamental of those 
forces are the tendencies to self-preservation, self- 
assertion or aggressiveness, acquisitiveness, and 
pugnacity. The activity of the group mind, with 
partial liberation of repressed mental forces, 
especially under the influence of a leader, also 
stands out as an essential factor in leading to 
the outbreak of war. Such are the main posi¬ 
tions taken up and explained in Dr. Brown’s 
book. 

If we interpret Dr. Brown aright, he wotdd say 
that in spite of all that has happened since this book 
appeared, his views remain unchanged. When the 
war ends, we must begin again to seek peace and 
ensue it, never yielding to a belief that war is 
inevitable. But, he holds, we shall never secure 
peace by orgies of pacifist sentiment. The more 
hopeful way is that of understanding human 
nature, especially those sinister forces which lurk 
in the unconscious of the best of us. “The tiger 
is there, and the wolf, and the jackal, and the 
snake, and we must not forget the donkey.” 

We conclude by expressing the hope that 
psychologists of different schools will do much 
more than has yet been done to throw light on 
the dark problems of war. Meantime, Dr. Brown 
has courageously led the way. 
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THE PLANNING OF LONDON 


The Government and Misgovemment of London 
By 3>r. William A. Robson. Pp. 484. (London : 
George Allen and Unwin, Ltd., 1939 ) 15s. net. 

A S soon as the international situation permits, 
there can be little question that much more 
time and thought than hitherto will have to be 
concentrated on urgent problems in home affairs, 
among which the government of London stands 
pre-eminent, and even if international affairs are 
still pre-eminent, that indeed may be cited as a 
principal reason why this matter should receive 
immediate and intelligent consideration, with a 
view to immediate and intelligent action, for it can 
easily be shown to be a primary factor in national 
defence. Ur. Robson emphasizes this aspect with 
convincing force, and also very appropriately at 
the beginning of his book insists that the proper 
government of London is a question of supreme 
national and not only metropolitan importance. 

“A dim realisation is dawning on the public that 
the size, growth and development of London have 
nation-wide effects vhich are felt ultimately in the 
remote quarters of Great Britain; and many 
people have recently become aware of the s inis ter 
military significance of the immense concentration 
of population, wealth, and power in London ; but 
so far there is little or no understanding of the 
connection between these matters and the general 
administration and planning of London govern¬ 
ment”. 

Again, in the last chapter, at page 459, he 
urges the essential need for clear recognition of 
the fact that London’s government is a national 
question calling for national leadership and 
direction; pointing out that nothing would be 
more fatal than a complacent delegation of this 
vital and fundamental problem to the local 
authorities to settle among themselves. 

Ur. Robson has to deplore that for half a century 
or more no Government has exhibited qualities of 
leadership, i m a gin ation, or determination in regard 
to this much-needed re-organization. In fact a 
striking, not to say an amazing, feature of the 
history of the metropolis during the past hundred 
years is the vast number of commissions and com¬ 
mittees of all kinds that have studied, with great 
trouble and expense, some aspects or other of 

X-ondor* municipal organization—or lack of it_ 

and made excellent and desperately urgent reoom- 
Wdmhelming evidence; but 


feeble drifting, of supine indifference, and ot a lack 
of courage and imaginative foresight that is 
absolutely appalling. Uoubtless the opposition of 
vested interests, municipal or otherwise, has some¬ 
times been exceptionally powerful and well 
organized ; and the share of the City Corporation 
in this respect is not too creditable. But the true 
issues and their importance have been clearly 
realized by acute observers from the time of the 
first emergence of the problem, long before it 
reached its present huge and almost unmanageable 
shape. Among others it was thoroughly grasped 
by the Royal Commission on Municipal Corpora¬ 
tions (second report in 1837), and by the Select Com¬ 
mittee of 1838. In 1862 Mr Toulmin Smith said 
that “the present condition of this huge metropolis 
exhibits the most extraordinary anomaly in Eng¬ 
land. Abounding in wealth and in intelligence, 
by far the greater part of it is yet absolutely 
without any municipal government whatever” 
(page 56). 

Of books on London, besides innumerable Blue 
Books, there is no end; and several of the more 
important are given in the footnotes. Of planning 
and reform talk there has been likewise a swelling 
flood, and yet, as Mr. Pick, of the London Pas¬ 
senger Transport Board has pointed out (quoted 
on page 415) : “Town-planning does not really 
exist at all in London at present What goes by 
the name is almost idle and useless so far, and has 
not yet arrived at a conception of the congeries of 
towns that make up a metropolis ” Elsewhere he, 
like many others who have seriously studied the 
matter, fully acknowledges the need for unified 
control of an aggregation of people in a single 
social, economic, geographical unit. “Aggrega¬ 
tion”, whilst apt enough for the present hetero¬ 
geneous dismembered mass of London humanity, 
is not perhaps the best term for that mighty 
co-ordinated community which, despite political 
and looal differences which may persist, will yet 
breathe as one vast organism, aflame with civic 
ardour, and united in one common bond of m uni - 
cipal loyalty. That dream of the future should 
not be long delayed in its realization ; and it may 
be said at once that it does not mean that all 
local differences and governments will be wholly 
sunk and immersed in one dominating form of 
control. 

Ur. Robson’s main idea, in fact, is the establish¬ 
ment of a Greater London Council, which should 
be the one supreme authority in an administrative 
area very much greater than that of the present 
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L.C.C., and with far wider powers. It would take 
sole charge of certain important functions where 
unified control is most essential, and would exercise 
only supervisory powers over the local authorities 
in matters which should preferably be left mainly 
under their control. There would also be a third 
category of activities which could be left wholly 
to local control. The number of authorities, how¬ 
ever, would be much less than the present bewil- 
deringly numerous collection, and their respective 
areas would be correspondingly larger. Certain 
ad hoc bodies like the London Passenger Transport 
Board would doubtless have to remain, provided 
some means were established for the better co¬ 
ordination of their functions with the general 
control: but the county councils on London’s 
borders would probably have to relinquish or 
abdicate their powers which, under the new 
arrangement, would be unnecessary and merely 
obstructive. 

The book is a very fine piece of work, the result 
of Herculean labours and research of existing 
material, with much original and constructive 
suggestion of its own. It exhibits in a marked 
degree literary qualities of a high order, and the 
keen analytical powers of a trained legal mind, 
together with a sustained interest almost unique 
in studies of this kind. Interest, indeed, is intensi¬ 
fied both by the very special and unprecedented 
nature of the subject-matter and by the method 


of treatment. There may be differences of 
opinion in matters of detail, but as to the main 
recommendations of the author there can surely be 
little question or quibble among intelligent people. 

The difficulties in the way of reform are doubt¬ 
less formidable, but that is no ground for shirking 
or further postponing the issue, which presses 
clamorously and insistently for early action. 
The historical background as well as the sharply 
critical treatment of the present muddle and con¬ 
fusion show clearly enough that action of some 
kind is long overdue. 

Among the many valuable features over which 
one would wish to linger there is only one of which 
exigencies of spaoe will allow mention: Dr. 
Robson continually emphasizes the paramount 
need for awakening the interest of the individual 
elector ; but not content to leave it there, he 
suggests several ways in which this urgent need may 
be supplied (pages 67, 171-73, 279, 314, 324-25, 
330, 351), or indicates reasons why it is lacking. 
To the suggestions already made perhaps one may 
be allowed to add another, namely, that a smaller 
and cheaper version of Dr. Robson’s work would 
perhaps more effectively reach the teeming millions, 
of London who are most nearly concerned, as well 
as the general public throughout Great Britain, 
who also must give some thought to this vital 
matter of the government of London, 

W. G. L. C. 


INTRODUCING BIOLOGICAL PRINCIPLES 


Animals without Backbones 
An Introduction to the Invertebrates. By 
Ralph Buchsbaum. Bp. x -f 371 -{- 128 plates. 
(Chicago ; University of Chicago Press ; London : 
Cambridge University Press, 1938.) 25s, net. 

W HEN one reads that an attempt is being 
made to present a zoology text-book in 
‘’simple, non-teohnical language”, one’s first re¬ 
action is invariably that of suspicion. In the 
majority of cases the authors of elementary 
zoology text-books fall between two stools. In 
the desire to preserve an easy and popular approach 
a book often takes on a bias towards natural 
history, and although serving to describe the 
habits and characteristics of many animals, is 
generally lacking in morphological detail and in 
theoretical principles. On the other hand, in 
order to present the academic point of view, a 
book not infrequently becomes a mere com¬ 
pendium of technical terminology and minute 
detail in which fundamental issues are obscured. 


Fortunately (for our introductions to invertebrate 
zoology are very limited) this book belongs to 
neither of the above classes. Each group of 
animals is treated in such a way that it illustrates 
some general principle of biology or some level in 
the evolution of animals from simple to complex 
forms. In this account of the lower group of 
animals, Dr. Ralph Buchsbaum combines an 
extensive practical knowledge of the subject with 
that rare propensity for making the ‘wood’ 
apparent without neglecting the individual ‘trees’. 
The sequence of the book is based on the course 
given to students at the intermediate grade in 
the University of Chicago, and the author has 
been fortunate in having the active collabora¬ 
tion of the staff of the Zoology Department 
there. 

A particularly interesting feature of the hook is 
the liberal supply of drawings. These, together 
with the numerous photographs, immediately 
command and later compel attention. The photo¬ 
graphs, which are intended as a sort of laboratory 
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exhibit and vicarious field experience, are ex¬ 
tremely profuse—there are ninety-eight insect 
photographs alone—and represent a new approach 
in the production of biological text-books. The 
drawings are original, are mostly diagrammatic 
and have been prepared as an adjunct to the 
author's attempt to expound biological principles 
rather than to confuse the student with meticulous 
attention to detail; they are generally designed 
to convey ideas about structure, function, or 
habit. Much of the attractiveness of the book is 
due to these unusual diagrams, many of which are 
‘three-dimensional 5 ; a tribute by the author to 
his sister, Miss Eliz abeth Buchsbaum, for her 
4 ’skilful and artistic execution of the drawings” is 
richly merited. 

The test contributes to that clarity of outlook 
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■which is revealed by the diagrams and photographs, 
emphasis being constantly placed upon the 
principle involved rather than upon the detail 
connected with it. Occasionally, with a revulsion 
for the use of extraneous terminology, the author 
carries his simplification too far; this is seen in 
his disinclination to use zoological nomenclature 
as complementary to the local name. Since the 
book is American, some of these local names 
would be quite unfamiliar to British students 
There are some inaccuracies, but these are rare, 
and one can readily believe that this book will 
soon find its way to many bookshelves. That it 
is already appreciated is borne out by the fact 
that a second impression was printed just two 
months after the issue of the first. 

T. H. Hawkins 


MANUFACTURE OF CALCIUM SUPERPHOSPHATE 


Calcium Superphosphate and Compound Fer¬ 
tilisers 

Their Chemistry and Manufacture. By P. Parrish 
and A. Ogilvie. Pp. xiv-f 322. (London: 
Hut chins on's Scientific and Technical Publica¬ 
tions, 1939.) 35^. net. 


QUPERPHOSPHATE is one of those chemicals 
^ | that are almost indispensable to civilized 
man and never put by him to base uses. It 
commands our interest for several reasons. Its 
value for increasing world supplies of food and 
fibres has been proved on all five continents, and 
the annual consumption of it now exceeds sixteen 


million tons. It was the first so-called 'artificial' 
fertilizer to be manufactured on a large scale, by 
J. B. Lawes in Great Britain, where also its use 
as a simple fertilizer and as a base for ‘compound' 
manures was first developed. 

Some thirteen years ago the present authors 
wrote a book on superphosphate to which they 
gave the too general title of "Artificial Fertilisers : 
Their Chemistry, Manufacture, and Application”, 
and the present work is a revised and extended 
version of it with a more accurate title, though 
even this is somewhat invalidated by the added 
chapter on basic dag. The subject as treated will 
appeal to the technician, and especially to that 
notable example of technical 'hybrid vigour', the 
chemical engineer ; the language, too, is technical, 
and the authors themselves would not claim to 
A rigidly scientific or a literary 

hjoeik *d*te% to the manufacture 
Jtp jfok plant and the 



operations involved in grinding and crushing the 
phosphatie raw material, its treatment with 
sulphuric acid in various types of 'den', the 
drying, storing, handling and bagging of the 
product. Conveying machinery is well described, 
and interesting data are given concerning the 
manufacture of sulphuric acid from spent oxide 
and the preparation of 'compounds' by mixing. 
Apart from the omission of several kinds of fine- 
grinding plant used in Britain or abroad, the 
mechanical part of the subject is well done ; the 
numerous photographs and line-diagrams are 
particularly good, whilst the sensible treatment 
of financial outlay and working costs is also to 
be commended 

If the authors had confined themselves to the 
above matters, and had expressed themselves in 
better style, there would be nothing but praise 
for the book. It is no doubt owing to the lack 
of a clear and succinct style that they seem 
to tread on thin ice when they assert that "meta- 
phosphoric acid is a product of overheating”, 
that "pyrophosphoric acid only occurs in sub¬ 
stances which have been subjected to heat”, and 
that “the calcium salts of orthophosphorio aoid 
are found in all phosphatie fertilizers. . . 

The same reason can scarcely be advanced for the 
surprising statement that water combines with 
monooalcium phosphate to form hydrated crystals 
of calcium sulphate. Recent X-ray analysis has 
shown that only a small proportion of the 
calcium sulphate which is present in super¬ 
phosphate is in the hydrated form, so that ex¬ 
planations based upon the old view are now 
outmoded. 
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References to “concentrated fertilizers” are apt 
to confuse the reader unless he understands the 
difference between those based upon ammonium 
phosphate, like the German ‘Nitrophoskas’ and 
the English 'Concentrated Complete Fertilizers’ 
(C.C.F.’s) that were first marketed in 1926 and 
1930 respectively, and the projected new con¬ 
centrated fertilizers that are based upon super¬ 
phosphate. The authors’ sweeping statement that 
“in the early trials the concentrated fertilizers 
were found less efficient than the compound 
manures, and their use began to decline after a 
few years” needs correction. Apart from a few 
isolated failures, mainly with the American 
‘Ammophos’ and with ‘Nitrophoska’ in the United 
States about ten years ago, the early trials, con¬ 


ducted on strictly scientific lines, were very 
successful. Sales of Nitrophoska increased spec¬ 
tacularly until the world depression in 1931, when 
they fell, but have gone ahead since, whilst sales 
of C.C.F.’s have increased continuously and 
markedly from the Btart. 

Few of those who know the requirements of 
British crops and soils will dispute the authors’ 
opinion that there is still scope for the greater 
use of fertilizers, but the suggestion that the 
fertilizer industry, and in particular the super¬ 
phosphate industry, should be better represented 
in Parliament opens up, by implication, a vista of 
trade representation and commercial flag-waving 
in that august assembly which would be entirely 
foreign to its honoured traditions. 


THE STEAM ENGINE AND ITS DEVELOPMENT 


A Short History of the Steam Engine 

By H. W. Dickinson. Pp. xvi + 255 -f 11 plates. 

(Cambridge: At the University Press, 1939.)15s. net. 

r I TLIS is the most important work on the history 
of steam engines published since 1908, when 
Dr. C. Matschoss’s “Die Entwicklung der Dampf- 
maschine” appeared under the auspices of the 
Verein Deutscher Ingenieure. But whereas Dr. 
Matechoss’s work ran to two volumes each of 
more than 700 pages, and dealt with all types of 
engines, including locomotives and marine engines, 
Dr. Dickinson’s book is on a much smaller scale, 
and is devoted entirely to stationary engines. 

As is well known, Dr. Dickinson spent some 
thirty years as a keeper at the Science Museum, 
London, and the catalogue of stationary engines, 
containing information about more than five 
hundred exhibits, was prepared by him. But he 
is no dry-as-dust compiler and is as interested in 
the lives of inventors and in industrial progress as 
he is in the machines themselves. In this volume 
he has therefore been able to incorporate the 
k results of the researches of such as Mr. Rhys 
Jenkins into the early history of heat engines, the 
results of his own inquiries into the lives of 
Boulton, Watt, Trevithick and others, and a 
general review of boilers, engines and turbines 
since the steam engine began to revolutionize 
industry in all its ramifications. 

There are fourteen chapters in the book, of 
which five deal with the work done in the seven¬ 
teenth and eighteenth centuries, four with the 
progress of boilers and the reciprocating steam 
engines during the nineteenth century, and four 
with modem boilers and steam turbines. There 


is also a chapter on the philosophy of the steam 
engine. In addition, there is a reproduction of a 
synopsis of events in the history of the steam 
engine exhibited at the Science Museum, and a 
good index. 

Though in a brief notice it is not possible to 
touch upon the many interesting developments in 
steam machinery set out in the book, many readers, 
we think, will find entertainment in the excellent 
account given by Dr. Dickinson of the Newcomen 
engine, which proved of such outstanding value 
and importance. Belidor, the celebrated French 
engineer and architect, said in 1739 of this engine 
that it was the most marvellous of all engines : 
“Heat is its principle of movement; in its various 
pipes it creates a circulation like that of blood in 
the veins, having valves which open and shut 
opportunely; it feeds itself; it discharges itself 
at regulated times and draws from its own work 
all that it needs to subsist”. No less marvellous 
are the boilers and turbines found in the power 
houses of to-day, and the end is not yet. 

To all the developments of the last 200 years 
a whole host of ingenious men have contributed, 
and in his well-balanced, impartial and authorita¬ 
tive review, Dr. Dickinson has endeavoured to 
do justice to all those who made contributions of 
outstanding merit. The portraits given in the 
hook are those of Papin, Smeaton, Watt, Evans, 
Trevithick, de Laval, Rateau, Parsons, Curtis and 
Ljungstrom. These were the pioneers of the 
reciprocating engine and of the turbine; but 
between these groups of pioneers were scores of 
notable inventors to whose labours attention is 
directed in the text. Altogether this history 
should prove a most useful book* 
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ONE HUNDRED YEARS OF MICROSCOPY 

The Royal Microscopical Society 


By Prof. R. Tanner Hewlett 


r ~PHE Microscopical Society of London, now the 

“*■ Hoyal Microscopical Society, was founded 
in 1839, and it was proposed to celebrate its 
centenary this October with a special meeting. 
This function has been postponed for the present, 
hut papers on the progress of microscopy during 
the Last hundred years, contributed to celebrate 
the occasion, will he published in ensuing numbers 
of the Society’s Journal 

In the earlier part of last century, microscopy 
^as beginning to attract considerable attention, 
and not only among men of science, for public 
exhibitions with the microscope were given in 
London about 1833. This development owed 
much to improved instruments and to improve- 
ments in the lenses about this time. The first 
English achromatic lenses for the microscope were 
made by Tulley, an instrument maker of Islington, 
in 1825, at the instigation of a Dr. Gurney. Then 
in 1830, J. Jackson Lister, father of Lord Lister, 
devised improved formula? for “working [achro¬ 
matic] object glasses of short foci and large aper¬ 
ture, with a view to increase the power and ease 
of manufacture”, and his paper did much to 
stimulate the production of better microscopes and 
their more extended use. 


In 1839, several votaries of this new science of 
microscopy lived in Wellclose Square, near Tower 
Hill, including J. S. Bowerbank, authority on 
sponges, N. B. Ward, of ‘Wardian glass-case” 
fame, Edward Newman, the entomologist, and 
the brothers Edwin and John Quekett, whose 
name is perpetuated in the Quekett Microscopical 
Club. These and several others met at Edwin 
Quekett’s house on September 3, 1839, and on a 
proposal by Bowerbank decided to form a society 
for 'the promotion of microscopical investigation, 
and fear the introduction and the improvement of 
the^ microscope as a scientific instrument”—aims 
which it has always been the endeavour of the 
Society and its fellows to fulfil. In December of 
that year, the Society came into being, with 
Richard Owen as its first president, Ward as 
treasurer and Dr. Arthur Farre as secretary. 
J* J. lister was one of the original members, and 
Michael Faraday joined in 1841 and remained a 
h$ death. The Society was in- 
B<Dy^ Charter fix 1868, during the 

the r ^ nin « 


Owen delivered his presidential address in 
February 1841, on “The Structure of Fossil Teeth 
from the Old Bed Sandstone indicative of a new' 
Genus of Fishes (Dendrodus)”. Of the roll of 
eminent men who followed Owen as presidents of 
the Society may be mentioned John Lindley the 
botanist, Thomas Bell and George Busk, zoologists, 
W. B. Carpenter, John Quekett the histologist, 
W. Kitchen Parker, H. C. Sorby the spectroscopist, 
Lionel Beale, W. H. Dallinger, E. M. Nelson, C. T, 
Hudson, Lord Avebury, Sir Bay Lankestet and 
Sir J. Arthur Thomson. 

During the first forty years of its existence, the 
proceedings of the Society were published success¬ 
ively in certain journals, but since 1878 the Society 
has issued its own Journal , which in addition to 
its proceedings, contains abstracts of the world’s 
literature on microscopy. The Society maintains 
an extensive library and a cabinet of more than 
20,000 representative microscopical specimens, 
including many ‘type 9 specimens of diatoms and 
other forms of minute life. It also possesses a 
unique collection of historical instruments. 

The following brief survey of communications 
appearing in the Society’s Journal will serve to 
give some idea of the contributions made by 
fellows to microscopy, though representing but a 
fraction of the matter contained therein. Reference 
to articles by living fellows, which have appeared 
during the last few years, is also omitted, with 
one or two exceptions. 

Dealing first with the microscope and its acces¬ 
sories, an outstanding achievement was the 
formulation in 1858, with subsequent revisions, 
of a standard screw-thread for objectives, now' 
universally adopted by makers all over the world. 
As a result, an objective by any maker will fit the 
nose-piece of any microscope. The Society has 
likewise drafted specifications for the sizes of eye¬ 
pieces and sub-stage fittings which have been 
generally adopted. 

In 1854, F. H. Wenham contributed a paper on 
“The Application of Binocular Vision, to the 
Microscope”, and described his binocular micro¬ 
scope, and J. W. Stephenson described his “erect¬ 
ing” binocular microscope in 1870. T. Maltwood 
in 1858 designed his “finder” for registering the 
position of objects mounted on a slide, and the 
description of the construction of an iris diaphragm 
was given by J. H. Brown in 1867. A malachite- 
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green cell for monochromatic illumination was 
described by J. W. Gifford in 1894, and the glass- 
rod illuminator by J. W. Gordon in 1907, and 
Keith Lucas in 1904 designed a stand in which 
geometric slides replaced the usual planed 
ones. 

Numbers of papers are to be found on micro¬ 
scopical optics, to which E. M. Nelson made 
notable contributions, and about 1879 the question 
of lens-aperture and of microscopical resolution 
occupied much attention, and numerous papers 
were devoted to these subjects. In that year, 
Abbe defined “numerical aperture” as we now 
understand it, and stated that for immersion pur¬ 
poses cedar-wood oil had proved the most suitable 
fluid. 

In 1865, Huggins and Browning first dealt with 
the application of the spectroscope to microscopy, 
and later H. 0. Sorby contributed much to micro- 
spectroscopy, incidentally, in his presidential 
address to the Society in 1870 surmising the 
possible existence of “invisible germs”, thus 
anticipating by some thirty years any positive 
knowledge on ultra-microscopic organisms. 

There are naturally many contributions on 
photo-micrography, commencing with a paper 
“On the Application of Photography to the Repre¬ 
sentation of Microscopic Objects” by Joseph 
Delves in 1853. 

As in the “brass and glass” department, as we 
irreverently call it, so a vast amount of material 
has been contributed on the biological side. 
Diatoms, presenting as they do problems in the 
interpretation of the microscopical image, and as 
being a most interesting group, both fossil and 
living, have always been a favourite subject of 
study, and are dealt with in numerous papers by 
Wallich, Greville, Kitton, Petit, Flogel and others. 
The Foraminifera have also been much studied; 
early papers on the group were contributed by 
T. Rupert Jones, and more recently by H. B. 
Brady and F. Chapman, together with the notable 
papers by F, M. Millett on Malay forms, and by 
Heron-Alien and Earland on the Selsey, North 
Cornwall, North Sea and other Bpecies. Rotifers 
are likewise the subject of numerous papers by 
C. T. Hudson, P. H. Gosse, V. Gunson Thorpe, 
James Murray, C. F. Rousselet and others. T. H. 
Huxley contributed a study of the rotifer Lacuna- 
laria socialis in 1853, 

The Infusoria are dealt with by S&ville Kent, 
C. T. Hudson, Dallinger and Drysdale and Ballin¬ 
ger, The latter, in 1880, determined the thermal 
death-point of monads in natural surroundings 
to be for the mature forms about 140° F. Dallinger 
in 1887 also worked on the gradual acclimatization 
of certain monads to increasing temperatures, and 
was able finally to maintain them without harm 


at a temperature of 155° F. E. M. Crcoksharik 
and H. G. Plimmer dealt with parasitic flagellated 
Protozoa. The mites are the subject of a 
number of papers by A. D. Michael, which deal 
with their structure and taxonomy and with new 
species, and Rupert Jones wrote on the Ento- 
mostraca and Saville Kent on siliceous sponges. 

Parasitology is represented by several communi¬ 
cations, commencing in 1849 with one by George 
Busk on the guinea-worm parasite of man. He 
remarked that infection is derived from water and 
that the worm is always female in its attributes : 
statements that stand to-day, for even now the 
male is almost unknown. 

On the botanical side, contributions on the 
Bacteria are relatively scanty, probably because 
microscopy is rather subsidiary to culture methods 
for their study. There are, however, papers by 
R. L. Maddox on bacteria in the air and in rain¬ 
water and hail, and on lactic ferments, by E. M. 
Crookshank on Actinomyces and by Cheshire and 
Cheyne describing B. alvei , supposed to cause foul 
brood of the honey bee. In 3884 Lionel Beale 
described the microscopical examination of twenty- 
five samples of Thames mud, taken between 
Gravesend and Chelsea, for the presence of bac¬ 
teria, determining their relative numbers at the 
various localities, and he remarked that if only the 
vast quantities of water in the upper Thames in 
time of flood could be husbanded for times of 
scarcity, there would be ample water to flush 
London’s sewers and to keep the lower Thames 
from being fouled—surely a presage of the later 
work of the Metropolitan Water Board. 

Many new micro-fungi were described by G. 
Massee, and other papers on this group were con¬ 
tributed by Miss Lorrain Smith and A. Chaston 
Chapman. Freshwater algss are dealt with in 
many papers by A. W. Bennett and W. and G. S. 
West, and the bog mosses by R. Braithwaite. 
There are also many papers on vegetable structure, 
pollens, cytology and chromosome structure, and 
W. Carruthers and D. H. Scott dealt with the 
microscopical anatomy of fossil plants. 

There are a goodly number of papers on animal 
histology, notably by John Quekett, Lionel Beale 
and C. da Fano, and W. Kitchen Parker contri¬ 
buted several studies on the development of the 
skull in birds, etc. In 1849, R. Waringfcon described 
a new medium for mounting organic substances 
as permanent microscopical objects; this was 
glycerin, and he outlined the method of sealing 
the mounts with various varnishes. R. J. Far- 
rants, president in 1861-62, devised the well-known 
Farxants’ mounting medium. 

There is no space to record many other important 
contributions, particularly those on the technical 
applications of microscopy to iron and steel, clays. 
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petroleum, fabrics and fibres, and others, and to 
medical science. Many of the subjects referred to 
in this account are discussed more fully in the 
papers contributed in honour of the Society’s 
centenary, which, as mentioned, are to be published 
in the Society’s Journal . 

Tn conclusion, we may express the belief that 


the Royal Microscopical Society has throughout 
ita history sedulously pursued studies associated 
with problems of miorosoopic structure and 
function, and has contributed in no small measure 
to the development of the microscope as a scientific 
instrument, and to its applications in soienoe and 
industry. 


EDUCATION FOR INDUSTRY* 

By Dr. A. P. M. Fleming, C.B.E., 

Metropolitan-Viceers Electrical Co., Ltd. 


npHE evolution of industry involves a continual 
A change in the character of the knowledge 
that must be applied by those engaged in it, if 
they axe to achieve a continually increasing 
efficiency of production. How important this 
question of efficiency is to the whole co mmunit y 
of an industrial nation may not always be 
appreciated. The material progress of civilization 
demands an increasing supply of manufactured 
products of all kinds. If they are manufactured 
at home, employment is increased and money is 
available for circulation. This affects eventually 
all the community and not merely those workers 
directly engaged in industry. It is therefore of 
vital importance that the transformation we speak 
of as industry shall be conducted with the utmost 
efficiency, and to achieve this the personnel 
engaged in it must be most effectively trained; 
which in its broadest sense means most effectively 
educated. 

Industrial personnel can be divided into two 
m a in groups : manual and non-manual workers. 
The first requirement of the manual worker is 
practical handicraft skill, and of the non-manual 
worker specialized knowledge applicable to the 
function he performs in the particular branch of 
industry concerned. To satisfy these requirements 
well-organized schemes of theoretical and practical 
training must be made available to all those fitted 
to take full advantage of them. 


There axe four main classes of entrants into 
industry* namely* those who enter at the school- 
leaving age from elementary, junior technical, 
central and secondary schools; those from 
secondary schools who have attained School 
Certificate or Higher School Certificate standard ; 
those "who have had university training ; and those 
1 enter at any age and from any eduea- 
" tree dasse% the university 
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group contains the smallest proportion of misfits. 
At the lowest entry level, economic need and 
local conditions of employment may, and usually 
do, determine the choice of vocation. In addition, 
there is still considerable social prejudice in favour 
of the so-called ‘black-coated’ occupations. The 
importance of vocational guidance in the early 
years cannot be too highly stressed, and although 
good work is being done in this direction much 
more is needed ; it should in fact be accepted as a 
responsibility by every competent teacher. Suoh 
acceptance implies, of course, familiarity with 
local conditions and opportunities. One useful 
adjunct might be the beeping, from school entry 
age onwards, of a record of the particular 
characteristics, aptitudes and preferences displayed 
by the pupil. Such a record would be of consider¬ 
able value at the time when discrimination is 
made between secondary, junior technical and 
junior commercial schools. 

Tor those entering industry at the lowest stage 
there is, jat present, little conscious preparation 
for industry from the educational point of view 
other than that in the junior technical schools. The 
practical industrial bias given in these schools, for 
at least the final two years, is of definite advantage. 
A much greater proportion of junior technical 
school pupils who enter industry advance rapidly 
than is the ease with their fellows not so educated. 
Indeed the tendency is for many of them to be 
recruited to the ranks of foremen, junior managers, 
draughtsmen and so on, with the result that the 
equally important field of artisanship is not very 
well fed numerically from this source. Records of 
one factory, compiled over a period of years, show 
that whereas 64 per cent of the entrants from 
elementary schools became artisans, less than 
10 per cent of the entrants from junior technical 
schools did so, in the same period. 

The type of industrial training required for the 
manual worker who aspires to learn a trade or 
acquire a craft consists of a long period of practical 
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experience with the tools, materials and processes 
of his chosen trade or craft, and accompanying 
classroom education which may be secured by 
evening study in a local part-time institution, by 
part-time day training, or in a works’ school 
during working hours. The character of these 
studies varies considerably, but it is becoming 
increasingly desirable that they should lead to 
National Certificates, as a course of this type 
provides sufficient basic technical knowledge. 
Moreover, it provides a good basis for further 
study for the youth who is worthy of promotion. 

For those youths who do not aspire to technical 
employment and whose natural bent is of a 
more practical character, the workshop courses 
provide an admirable adjunct to their practical 
experience. 

Those who enter industry at the School Certificate 
or Higher School Certificate level have usually had 
the advantage of a preliminary science preparation, 
which facilitates their acquisition of industrial 
process experience. Moreover, their higher general 
educational level makes it possible for them to 
attain staff positions where their more maturely 
developed powers of judgment and their social 
attributes are of advantage. 

Those who enter after university training have 
already acquired a considerable amount of know¬ 
ledge of the technological and fundamental 
principles required in the particular branch of 
industry they select. A high degree of specialization 
at this stage is extremely undesirable. It is of 
far greater value to be well versed in the funda¬ 
mental principles of the selected and associated 
subjects. Indeed the latest tendency in industry 
is for any specialized training that may be required 
to be provided by the concern itself a year or two 
after entry. 

Much attention is now being devoted to the 
problem of finding suitable personnel trained to 
undertake the increasingly difficult problems of 
management. This is a matter of vital importance 
in ensuring continuity of progress in manufacturing 
concerns. It is essential that the selected men 
should be given preliminary and widely applied 
.responsibility before making use of such aids as 
the ancillary instruction now available in many 
technical institutions. 

Recruitment for research work in industry is 
another case where the selection of personnel 
inherently suited for such work must be the basic 
factor. Methods of training research workers are 
beginning to evolve, but so far no recognized plan 
is established. In my own laboratories, general 
apprenticeship in the factory is followed by 
experience in several of the laboratories under the 
guidance of experienced research workers, supple¬ 
mented by lectures on the work in their own and 


associated fields by senior members of the depart¬ 
ment. In some cases such workers are sent hack 
to a university or other research laboratory for 
further experience. 

There is a natural tendency to concentrate 
attention on those engaged in some form of 
handicraft skill or technical operations for which 
particular education and training are required. It 
must not be overlooked, however, that there are 
vast numbers of young men and women engaged 
in clerical and other branches of employment in 
industry. For the most part, however, their 
education and training can be adequately satisfied 
by the existing facilities. 

The normal trend of industry and its corres¬ 
ponding educational requirements can to some 
extent be forecast, though contingencies arising 
from an abnormal international political situation 
may disturb this. 

New scientific knowledge with its technical 
application is likely to continue to be a determining 
factor in industrial development. Continual 
improvement in efficiency of production tends to 
reduce the amount of labour required, and to that 
extent accentuates the unemployment problem. 
On the other hand, out of scientific discoveries new 
products, processes and materials arise, and these, 
through the formation of new industries, contribute 
towards redressing the balance of employment. 
The film and the radio industries may be cited as 
examples of large-scale employment brought about 
by the technical application of scientific discovery. 
Such developments, however, emphasize the need 
for mobility and adaptability on the part of the 
personnel employed, because new industrial 
activities demand modifications to established 
handicraft technique as well as to the planning and 
organization of production. 

It is apparent that the mechanization of 
processes, more particularly where repetitive work 
is involved, will become more extensive, and this 
should ultimately result in the securing of the 
necessary volume of production in shorter working 
periods—especially if employment could be more 
evenly distributed. Some of the time then available 
for additional leisure might be well employed in 
education of a cultural and social character and in 
physical training. By suitable planning it should 
be possible to reduce and eventually to eliminate 
the system of part-time evening study. The 
deficiencies of this system of technical education 
for those engaged in industry are well understood, 
but whether technical study is conducted in part- 
time day or part-time evening periods, the practice 
of compressing a large amount of highly specialized 
knowledge into intensive courses should be 
avoided. 
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While appreciating the present usefulness of 
courses such as those leading to the Higher 
National Certificate, particularly to those young 
people who have no other means of acquiring the 
basis on which to proceed to technical employment, 
such courses should, in a planned educational 
system, be considered as expedients only. They 
provide neither the time for original, critical, or 
constructive thought, nor the means of developing 
latent personal qualities by any form of social 
and corporate life ; and above all it is important 
to encourage educational methods which develop 
ability to think independently rather than simply 
to add to a store of knowledge. That so many 
young people succeed by the existing methods is a 
tribute to the individual rather than to the system. 

Certain industrial activities, notably those 
associated with supplies such as water, gas and 
electricity, are easily recognizable as public 
services. As time goes on there will be a growing 
realization that every industry is in fact a national 
service, although it may be conducted, as at 
present, by private enterprise. Considered in this 
light, the importance of employing every means 
of increasing the efficiency of industry becomes 
apparent. The conventional system of education 
is subject to control by national and local educa¬ 
tional authorities; but there is no control over the 
equally important practical side of education for 
the industrial worker. No national means exist 
whereby a standard can he set for this phase of 
education, nor in fact are the resources for training 
in industry fully utilized. 

The laissez-faire methods whereby the quality 
and extent of practical education of industrial 
personnel depends on a relatively few progressive 
industrial concerns compare unfavourably with the 
planned and more efficient methods that are possible 
in authoritarian countries. Under present condi¬ 
tions this weakness can be remedied only by more 
complete voluntary co-operation within industry. 
Such co-operative effort would relieve the burden 
that now falls upon a few individual firms. An 
effective way of stimulating this might be the 
remission of income tax on the money expended 
on such training. Control could be instituted by 
restricting the remission to courses approved by a 
suitably constituted authority. 

-The establishment in industrial firms of separate 
‘nursery 1 workshops in which the fundamentals 
of handicraft skill and machine operations are 
taught concurrently with the appropriate workshop 
fttstawtion will become more widespread. A few 
sdbosnes of this type ate already in operation in 
private fi rm s and in a number of Government 
hr while the method 

Wesa d£v^ap$d in Germany and 


The result of introducing manual training at an 
early age, such as exists in the educational system 
in the U.S.S.R., will be watched with much interest. ^ 
In contrast to this, with the raising of the school¬ 
leaving age, the tendency in Great Britain will be 
for young people to enter industry for practical 
training at progressively increasing ages. This 
may involve a more intensive period of practical 
training, but the difficulties of this should be offset hv 
the greater maturity of the trainees concerned, which 
the longer period of general education will ensure. 

An educational problem that is already acute 
and will be even more so in the future is the supply 
of suitable teaching staff for the universities and 
technical institutions. Formerly much of the 
scientific and technical development relating to 
industry came from the universities. Due largely 
to the establishment of large-scale research by 
industrial concerns and to the great expansion of 
their technical staffs, the initiative in progress has 
passed to industry, and many scientific workers 
who previously found their vocations in academic 
life are now attracted to scientific and technical 
employment in industry. The result is that in those 
faculties in which the work has a technological 
bearing, there is a great shortage of personnel 
available for teaching, so that the time is opportune 
for the technical institutions and universities to 
consider a long-term policy as regards selecting 
and training those who will eventually become 
the academic leaders. 

The praotieal industrial side of this training is 
of paramount importance. In this connexion 
eo-operation should be arranged with industry to 
provide a suitable range of practical experience 
without the permanent absorption of the personnel 
so trained. Industry has already shown its 
willingness to co-operate with education in this 
respect by providing short 'refresher’ courses for 
those in academic employment who have little 
opportunity of maintaining close contact with 
industrial developments. The technical knowledge 
and experience of eminent technologists in industry 
might well be utilized more completely than at 
present by co-opting such men to the professorial 
staffs of universities and technical colleges, and 
thus augmenting, for special courses, the existing 
teaching facilities. New technical processes now 
arise so rapidly from scientific discoveries and 
become so promptly established in industry that 
the text-books used for teaching purposes can 
never be completely up to date. The introduction 
of post-advanced courses in the Lancashire area 
appears to be the correct solution to this problem. 
These courses, which comprise short series of 
lectures on specific technical subjects, are given 
mostly by experts in industry and are conducted 
on a basis of exposition and discussion. 
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The greater availability of technical scholarships 
and fellowships might well serve as a means of 
attracting suitable personnel to industrial employ¬ 
ment. The extension of fellowship facilities 
available for those who seek experience abroad 
is extremely valuable, particularly if these are 
awarded to men who have already had sufficient 
experience to know definitely in what particular 
directions they wish to supplement their existing 
knowledge. In the past, many educational 
opportunities of this type have not been used to the 
best advantage due to the immaturity of those 
receiving the awards, who have not had sufficient 
experience to appreciate fully that educational and 
industrial methods can never be transferred wholly 
from one country to another because social and 
economic conditions differ. Some industrial 
organizations have established research fellow¬ 
ships, whereby university staffs can spend 
time in industrial research organizations, which 
provides experience of inestimable value to 
the fellowship holder on his return to 
academic life. 

As yet there is no clearly defined and assured 
path by which a youth can proceed through the 
various stages of education into industrial employ¬ 
ment. The national system of education provides 
the means whereby those of suitable ability can 
obtain education and training up to and including 
the university or technical college level, but the 
practical training in industry and an assured start 
in a job is at present fortuitous. In this direction 
there is room for greater co-operation by industry 
to ensure the completion of the industrial training 


GAS PRODUCERS 

HE appearance on a road in the London 
district of an omnibus with a trailer carrying 
a gas-producing apparatus to provide gas as fuel 
for its engine is a spectacular event which marks 
an important stage in mechanical propulsion in 
Great Britain. Although the method is by no 
means new, its adoption, even if only on an 
experimental scale, by a responsible authority on 
one of its public services, raises it from the category 
of the practically neglected to a position as one 
of the recognized possible alternatives to the use 
of liquid fuel. The trailer is not an essential part 
of the apparatus, and as soon as practical details 
have been settled by experience it will be possible 
to embody the gas producer in the vehicle so as to 
constitute a self-contained unit; but in the case of 
the existing pattern of omnibuses there is no sur¬ 
plus space in which suoh an apparatus can be 


and a start in the chosen career. Such an arrange¬ 
ment would give direction and impetus to the 
various stages of preparation between school or 
college and industry, would cut down some of the 
time spent in obtaining what may be unnecessarily 
detailed technical knowledge, and moreover would 
relieve both the youth and his parents of a good 
deal of anxiety. 

Greater co-operation than at present exists 
between education and industry is essential in 
regard to the syllabuses of workshop and technical 
studies appropriate to the educational level at which 
entrance into industry is made. Equally also, 
co-operation in needed to ensure the adequacy and 
up-to-date-ness of the laboratory and workshop 
equipment of the technical institutions and 
universities. 

In this address I have purposely stressed the 
technical aspects of education for industry, since 
these to a considerable degree serve also as a 
basis for the industrial education of the personnel 
in those branches of industry not directly of a 
technical character. In so doing I am acutely 
conscious of the risk that, speaking as an indus¬ 
trialist, I may convey the impression that industry 
is concerned with the education of its personnel 
in a narrow sense only. This is far from being the 
case. All education should be on the most liberal 
lines, and even to meet the urgent needs of industry 
no technical specialization should be permitted 
which excludes the possibility of time being 
devoted to broadening the mind and equipping the 
individual to play his part most worthily in the 
community in which he is placed. 


FOR MOTOR-CARS 

placed. In the case of the private car or delivery 
van, there is usually room for the required size of 
gas generator and little difficulty need be experi¬ 
enced in mounting it and its accessories quite 
conveniently. 

In the issue of Nature of May 6, p. 771, 
some notes were published on a paper read 
before the Institute of Fuel by Goldman and 
Clarke Jones entitled “The Modem Portable 
Gas Producer” (J. Inst Fuel , 12, 63, Feb. 1939). 
The authors argued in favour of official recog¬ 
nition of portable gas producers as a means of 
supplying power for motor-vehicles. Now, nearly 
twelve months later, the argument for recognition 
is greatly strengthened, for economists have 
assured us that transport is the life-blood of 
modern conditions. Yet now transport is greatly 
restricted and, for lack of petrol, many cars have 
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been laid up indefinitely or their use limited. The 
possibilities claimed for this new method of power 
production, therefore, deserve fuller examination, 
and, as the fuel is home-produced, those who 
require a greater degree of use of their cars can 
consider its adoption. In our earlier article, the 
process of gasification was described and readers 
may now wish to have information regardi ng the 
Bntish-made apparatus referred to in the paper. 

This plant has been successfully mounted on 
private cars of medium power, on transport and 
other vehicles, and is so designed as to require no 
special skill on the part of the driver. A supply of 
fhel is dropped into a hopper placed above the 
generator, where a moderate fire is maintained and 
a gas of high calorific value produced The gas 
is cooled by the air going to the generator, to 
which some steam is also supplied in order to keep 
the temperature below the ash fusion point, thus 
eliminating a possible souroe of trouble. On its 
way to the engine the gas is passed through a 
cleaner to remove dust. Photographs reproduced 
in the paper show the complete apparatus as 
fitted to a Humber car, a Bedford lorry, and to 
a tractor hauling a plough, and in each case the 
addition has been effected without inconvenience 
or unsightliness. The first lighting of the fire—a 
matter of no great difficulty—takes ten or twelve 
minutes, and it does not require to be relit afresh 
each day. The hopper is charged occasionally with 


fuel, and this can be done without stopping the 
engine 

Suitable fuels, such as anthracite or one of tho 
low-temperature cokes—for example, coalite— 
although abundant, are certainly not so con¬ 
veniently obtainable as was petrol in ordinary 
times This difficulty would be overcome, but in 
any event users could easily store ample supplies 
if the authorities granted permission. As regards 
operating costs, the claim is made that the advan¬ 
tage lies with the gas producer. On the basis of 
the prices of a year ago, the total operating costs 
for a l|-ton vehicle making a weekly round of 
600 miles would be £11 10s. per week when petrol 
is used and £9 17s. in the case of the gas producer. 
It may therefore be seen that the system is 
practicable and not necessarily expensive. 

Official approval of a foim of gas producer 
was conveyed by an announcement made by the 
Secretary of Mines in the House of Commons last 
week. He said that the Government, recognizing 
that in time of war it is clearly in the national 
interest to make the best possible use of home- 
produced substitutes for imported oil, had some 
time ago set up a committee to consider the 
problems of such gas producers. As a result, not 
only has the use of producor gas been sanctioned, 
but concessions have also been made to ensure that 
users do not suffer disadvantage in making the 
change-over, 


OBITUARIES 


Prof* A. A. J. de 'Sigmond 


I T is with great regret that we record the death 
of Prof. Alexins A. J. de ’Sigmond, professor of 
agricultural chemistry and technology and soil science 
in the Royal Hungarian Palatine-Joseph University 
of Technical and Economio Sciences of Budapest, 
and formerly director of the Royal Hungarian 
Institute of Chemistry and Central Experimental 
Station at Budapest. Coming of an old aristocratic 
Transylvanian family, he found himself at the end 
of tho War of 1914-18 compelled to choose between 
his work which lay in Hungary or his estates which 
were in the country ceded to Rumania, He decided 
fox his work. 


To English men of science de ’Sigmond was best 
known through his investigations on the alkali soils in 
Hungary, which he described in publications of the 
Imperial Bureau of Soil Science and the University 
of Califcamia Press. Although there were certain 
(-about these soils, he had carried out 
t broad lines, wJfiehmade the results 
£ E teWft afe and helpful to those engaged 

** mid sifiular 
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the semi-arid regions. His other important branch 
of study was soil classification, which he dealt with 
at length m his book on soil science ; this was written 
in Hungarian, but in somewhat abbreviated form it 
was translated into English by Ur. Yolland under 
the title “The Principles of Soil Science”. His 
classification had the double merit of being com¬ 
prehensive and based on the chemical composition 
of the soil: it was not intended to be final, but it 
satisfactorily filled a number of gaps in other systems. 
It has not been universally adopted, nor indeed has 
any as yet; but it represents a distinct addition to 
knowledge on a very difficult and important subject. 

Prof. ’Sigmond was a regular attendant at meetings 
of the International Society of Soil Science, of which 
he was an honorary member, and he was always a wel¬ 
come guest in any international group by reason of hib 
wide linguistic abilities and broad sympathies. He 
was a man of great personal charm and artistic taste ; 
he was very fond of music ; and altogether a good 
type of the cultured aristocracy of central Europe 
now unhappily fast disappearing, to the great loss of 
our civilization. 


7 -% j * 
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Dr. J. D. Comric 

Dr. J ohn Dixon Comrie, a well-known Edinburgh 
physician and medical historian, whose death took 
place on October 2, was bom on February 28, 1875, 
the son of Dr. J. D. Comrie. He was educated at 
George Watson’s Academy and the University of 
Edinburgh, where he qualified M.B. with first-class 
honours in 1899, becoming F.R.C.P. (Edin.) in 1906 
and M.D. in 1911. After holding resident appoint¬ 
ments at the Edinburgh and Glasgow Infirmaries, 
he attended post-graduate courses in Berlin and 
Vienna, and was clinical assistant at the National 
Hospital, Queen Square, London, before settling in 
practice at Edinburgh, where he successively became 
pathologist, assistant physician and full physician to 
the Royal Infirmary as well as consulting physician 
to the Deaconess Hospital and the Princess Margaret 
Rose Hospital for Crippled Children, Fairmilehead, 
Edinburgh. During the War of 1914-18 he was 
consulting physician to the North Russian Expedi¬ 
tionary Force, with the rank of Lieutenant-Colonel, 
R.A.M.C. 

Dr. Comrie’s literary output was considerable. In 
addition to his principal work entitled “The History 
of Scottish Medicine**, of which the first edition 
appeared in 1927, and the second, enlarged to two 
volumes, in 1932, he contributed many articles on 
medico-historical subjects to the British Medical 
Journal , Edinburgh Medical Journal , Archiv fUr 
Oeschichte der Medizin and the Proceedings of the 
International Society of the History of Medicine, at 
the congresses of which he was a well-known figure. 
In recognition of his valuable work on medical history 
he was appointed reader in the history of medicine 
in the University of Edinburgh, honorary fellow of 
the Italian Society of the History of Medical Science, 
and president of the Section of the History of 
Medicine at the meetings of the British Medical 
Association at Edinburgh in 1927 and Winnipeg in 
1930. 

In addition to his original work and his consulting 
practice. Dr. Comrie was frequently engaged in an 
editorial capacity, being editor of the Edinburgh 
Series of Medical Text-books, the selected works of 
T. Sydenham, Black’s “Medical Dictionary”, and 
since 1938 of the Edinburgh Medical Journal . His 
unfailing courtesy and kindness endeared him to all 
who knew him and particularly his co-workers, by 
whom he was elected vice-president of the Royal 
College of Physicians of Edinburgh, chairman of the 
Scottish Committee of the British Medical Association, 
and. president of the Royal Medical Society of 
Edinburgh. J. D. Roixeston. 


Dr. Walther Horn 

The death of Dr. Walther Horn on July 10 last 
in his sixty-eighth year removes a familiar per¬ 
sonality from the world of entomology. Although 
essentially a worker in taxonomy who held very 
definite views on its principles, his interests covered 
a wider field, and he worked for the good of entomology 
as a whole. 


A very regular attendant and contributor at inter¬ 
national congresses, Horn became personally known 
to a wide circle of European and American entomo¬ 
logists. For nearly fifty years he was a student of the 
Coleoptera, becoming the world authority on the 
family Cicindelidae. A few years before the War of 
1914-18 he became director of the newly founded 
Deutsches Entomologische 3 National-Museum in 
Dahlem, and devoted great energy in bringing it up 
to its present status and efficiency. The Museum 
suffered a severe setback by the advent of the War. 
Horn was called up for military service and, in this 
period, he exercised his original profession of a doctor. 
During the superve ning period of inflation, the funds 
of his Museum dwindled away, and it was only by 
his untiring courage that things were kept together. 
By soliciting small sums from his friends in other 
lands, and by taking advantage of favourable 
monetary changes, he gradually acquired the means of 
saving his Museum from ruin. In 1921 its character 
underwent change and its name was altered to that 
of the Deutsches Entomologisches Institut, with 
affiliation to the Kaiser-Wilhelm Gesellschaffc in 
Berlin. Its primary function became bibliographical 
rather than the maintenance of collections. 

At the time of his death, Horn, in collaboration 
with Dr. Hans Sachtleben, edited three periodicals 
which were extensively used as a medium for pro¬ 
curing current literature for the Institute by way 
of exchange. During 1935-37 the publication of 
Horn’s “Entomologische Sammlungen” was a notable 
effort wherein he recorded the history of all scientific¬ 
ally important insect collections from the time of 
Linnaeus onwards. 

Horn’s singleness of purpose, coupled with wide 
travel, linguistic ability and cordiality towards men 
of all nations, made him many friends. He was able 
to free himself from some of the binding force of 
national limitations and, thereby, played a part in 
promoting international amity among co-workers 
that will be hard to replace. A. D. Imms. 


We regret to announce the following deaths: 

Dr. Arthur P. Beddard, chairman of the Pharma¬ 
copoeia Commission, formerly lecturer in medicine in 
Guy’s Hospital, London. 

Prof. R. A. Craig, professor of veterinary science 
in Purdue University, an authority on the diseases 
of pigs, on October 12, aged sixty-seven years. 

Mr. J. A. Fulton, director of the Mackay School 
of Mines of the University of Nevada, on October 9, 
aged sixty-one years. 

Prof. H. O. Knight, professor of anatomy in the 
University of Texas, an authority on the anatomy 
of the hand and foot, on October 5, aged fifty-eight 
years. 

Dr. R. A. Sampson, F.R.S., astronomer-royal for 
Scotland during 1910-37, formerly professor of 
mathematics anil astronomy in the University 
of Durham, on November 7, aged seventy-three 
years. 
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NOBEL LAUREATES 


Prof* R. Kuhn 

Prop. Richard Kuhn, who has been awarded the 
Nobel prize for chemistry for 1938. is Viennese by 
birth and a pupil of Wiilstatter. He has been head 
of the Department of Chemistry of the Kaiser- 
WTLhelm Institut fur Medizinische Forschung m 
Heidelberg since the Institute was opened in 1930, 
and, after the death of von Krehl, was made director 
of the Institute in 1937. Kuhn’s work does not 
consist of one single great achievement, although he 
has made important contributions to many problems 
in organic and biochemistry. His early work was 
concerned with enzymes and with stereochemical 
problems. He has done important work on the 
polyenes, of the general formula C 6 H 6 (CH = CH)„ 
C 8 H b , which he was able to synthesize up to n =15 
It was thus possible to gain information on the 
behaviour of long chains of conjugated double bonds, 
which are also of interest in other fields of work such 
as photographic sensitizers. 

Kuhn has also worked out the synthesis of 
a new class of chemical compounds, the eumu- 
lenes. This work led up to a synthesis of 
vitamin A, which was preceded by investiga¬ 
tions on the constitution of carotene. He recog¬ 
nized at about the same time as O. Warburg that 
the prosthetic group of a yellow ferment which is 
responsible for the degradation of sugar phosphoric 
acid esters is present in vitamin B*. With the 
synthesis of lactiflavine-5'-pliosphoric acid, he achieved 
the preparation of the active group of an enzyme. 
Through the application of boric acid in the con¬ 
densation with alloxan, he was able to increase the 
yield up to about 90 per cent of the theoretical value. 
His most recent work is concerned with the chemical 
nature of sex substances necessary for the copulation 
of gametes of various algae. Specific carotinoids, such 
as crocin and cis- and trans -crocetin-dimethylester, 
are essential for the mobility of the Protozoa under 
anaerobic conditions and for the process of copulation. 
Prof. Kuhn is well known in Great Britain, and 
he delivered, the sixth Pedler Lecture of the Chemi¬ 
cal Society in 1938, when he discussed the synthesis 
of polyenes. 


Prof. A, Butenandt 

Paoy. Adohf Butenandt, who shares this year’s 
Kobe! prize for chemistry with Prof, L. Ruzicka, is 
well known in Great Britain, For a number of years 
Rro£ Butenandt held the position of Privctf Dozent 
fo the Department of Chemistry of the University of 
under Prof, A. Windaus. There can be 
doifcfr ih# his association with this laboratory, 
wjplik of vkiofi. badjbcen devoted to the elucidati on 
r sterols for so many years, 
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classical discovery of the presence m the urme of 
pregnancy of large quantities of oestrogenic material. 
It was found to be m a purer state and more subject 
to processes of purification than when extracted from 
the ovaries or follicular fluid. The large-scale com¬ 
mercial collection of this material in Germany 
rendered available in 1928 quantities of starting 
material. To Butenandt fell the task of elucidating 
the structure, and in 1929 he succeeded in obtaining 
the compound m a crystalline form. 

The a nnouncement was made simull anoously with 
that of the independent discovery of a crystalline 
material by Doisy in the United States. Marrian in 
Great Britain had also obtained a crystalline sub¬ 
stance, but it was found later to be of a different 
constitution from tho crystals of Butenandt and 
Doisy, The work of Butenandt on the selenium 
treatment of cestrone resulted in the demonstration 
of the presence of the phenanthrene ring system, and 
a classical paper on this was communicated to a 
meeting of the Chemical Society held in London in 
March 1933. Later Butenandt worked on the con¬ 
stitution of the male sex hormone. He isolated 
androsterone in the crystalline form and proved its 
constitution, and his work on progesterone and other 
derivatives of tho sterols forms the background of 
this important development in chemistry. Ho loft 
Gottingen to take tho cliair at Danzig, and was for 
a few years professor of chemistry in that University. 
Some two years ago he was appointed director of 
the Kaiser-Wilhelm Institut of Biochemistry in 
Berlin, which position he now holds. Many of our 
readers will remember the throo lectures Prof, 
Butenandt delivered at the Loudon School of Hygione 
and Tropical Medicine in 1936, lectures wliich were 
noted for their clarity of style and for their excellent 
delivery in faultless English. 

Prof. L. Ruzicka 

Proe. L. Ruzicka, professor of chemistry in the 
Federal Technical Highsohool of Zurich, has a long 
record of brilliant investigations in the field of pure 
organic chemistry. "Without doubt, however, the 
present award is m ainly on account of his development 
of the degradation synthesis of hormones from sterols. 
It will be remembered that the workers at Gottingen 
devoted many years to the elucidation of the structure 
of the side-chain of the sterols, it being well known 
that these could be removed by appropriate chemical 
treatment. The recognition of the structure of pro¬ 
gesterone, testosterone, corticosterone and other 
highly active hormones of the steroid group led 
organic chemists to attempt their synthesis. The 
formidable nature of this task will readily be appre¬ 
ciated, since not only is the oyolopentenophenan- 
ihrene system, with double bonds, polar groups and 
So on, an extremely difficult object for synthetic 
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attack, but also there is an almost infinite number of 
stereo-chemical isomers due to the presence of 
cyclohexane rings. It occurred to Ruzicka that the 
ring system of the sterols might provide the basis for 
the synthesis of hormones, and he therefore chose a 
sterol with a suitable stereo-chemical configuration 
for the ring system and removed the side chain by 
oxidation. This provided a most important basis for 
the synthesis of the hormones, and by suitable 
manipulation of double bonds, conversion of hydroxyl 
groups to keto groups, and so on, it was possible to 
produce from a neutral sterol such as cholesterol the 
highly potent hormone testosterone. It can be said 
that the recognition of this principle has solved the 
problem of hormone production, quite apart from its 
great theoretical interest. Prof. Ruzicka has been a 
frequent visitor to Great Britain ; his addresses are 
noted for their clarity and for their wit. 

Prof* E* O. Lawrence 

The announcement of the award of the Nobel 
Prize for physics for 1939 to Prof. E. O. Lawrence, 
professor of physics in the University of Cali¬ 
fornia, Berkeley, will be received by physicists 
everywhere with approbation. Lawrence’s early 
researches were concerned with photo-electric 
effects but, in 1930, he became interested in 
the possibilities of using the method of resonance 
acceleration in order to obtain positive ions of very 
high energies, by means of a number of consecutive 
accelerations through relatively low differences of 
potential. The method of linear resonance accelera¬ 
tion was pushed to its practical limit in Lawrence’s 
laboratory when, in 1934, mercury ions were obtained 
having energies equivalent to accelerations through 
a potential difference of nearly three million volts, 
using, however, applied potential differences having 
a peak value of only 79,000 volts. The limitations of 
the method of linear resonance acceleration in its 
application to the acceleration of ions of small 
atomic mass had, however, been recognized by 
Lawrence in 1930, in which year he proposed a modi¬ 
fication of the method for such ions. This consisted in 
accelerating the ions back and forth between two 
semi-cylindrical hollow conductors, the paths of the 


ions being rendered circular by means of an intense 
magnetic field. Thus was conceived the magnetic 
resonance accelerator, or cyclotron as it is now more 
generally called. 

At that time, it was somewhat generally con¬ 
sidered that the practical difficulties involved in the 
cyclotron were of a magnitude likely to preclude the 
translation of this conception into terms of practical 
physics. All the greater then, was the tribute to be 
paid to the experimental genius of Lawrence when, 
little more than a year later, he announced the 
success of the method in obtaining light ions of high 
energy. His success was acclaimed on both sides of 
the Atlantic, by the awards of the Comstock Prize of 
the National Academy of Sciences in 1937 and, in 
the following year, of the Hughes Medal of the Royal 
Society, the latter being given for “the most impor¬ 
tant instrument of physical research since the 
C. T. R. Wilson expansion chamber”. Later, however, 
Lawrence’s interest turned rather towards the vast 
field of physiological research to which the cyclotron, 
with its prolific output of radioactive indicators, 
had opened up a new approach. Important results 
in nuclear physics continued to pour from the Radi¬ 
ation Laboratory at Berkeley, but at the same time 
a new side was being developed, and the physiological 
effects of neutrons and the metabolism of phosphorus 
and iron, and of like elements which could be obtained 
in a radioactive form, were being exhaustively 
studied. Not to Lawrence’s laboratory alone was 
this work confined, his generosity providing for 
scientific workers in many places in America and in 
Europe as much radioactive material as they could 
conveniently use. Lawrence is not only a respected 
director of a research laboratory but, above all, a 
valued friend of those who have worked with him. 


The 1939 Nobel Prize for literature has been 
awarded to N. Frans E. Sillanpaa, the Finnish 
novelist. His novels are based chiefly on the peasant 
life of Finland. The Nobel Prize for Physiology and 
Medicine for 1938 was awarded to Prof. C. Heymans, 
and that for 1939 to Prof. G. Domagk (Natube, 
November 4, p. 777). 


NEWS AND VIEWS 


Royal Medals of the Royal Society 

His Majesty the King has been graciously 
pleased to approve the recommendations made by 
the Council of the Royal Society for the award of 
the two Royal Medals for the current year as follows : 
Prof. P. A. M. Dirac, F.R.S., Lucasian professor of 
mathematics in the University of Cambridge, for the 
leading part he has taken in the development of the 
new quantum mechanics ; Prof. D. Keilin, F.R.S., 
Quick professor of biology and director of the Molteno 
Institute in the University of Cambridge, for his con¬ 


tributions to biochemistry and entomology, in par¬ 
ticular for his demonstration of the part played by 
cytochrome in the oxidation reduction mechanisms 
of the living cell, and for his studies of the higher 
Diptera. 

Centenary Celebrations in New Zealand 
In December 1642, Europeans first discovered 
New Zealand, although they mistook its general 
character, A century and a half later their mistake 
was rectified by Captain Cook. His reports attracted 
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traders and whalers, but lawlessness, arising from 
“the absence of necessary laws and institutions 9 *, 
led, a hundred years ago, to bringing the islands 
under the sovereignty of the Queen of England. It 
is the centenary of tliis event which New Zealand 
began to celebrate last week when a great exhibition 
was opened at Wellington. It is fitting m a new 
country that prominence should be given to the 
natural resources of the country, forests, farm lands, 
and minerals, and to the means which, have led to 
their exploitation, of which the development of 
methods of transport has been pre-eminent. Two 
thirds of New Zealand’s land is now ‘occupied’, for 
the most part not by great landowners but by 
persons holding less than 320 acres. It is these 
European settlers who have developed the resources 
of their country in such a way as to minimize the 
disadvantages of isolation from the great consuming 
centres of the world. Happily the economic exploita¬ 
tion of the country has not been accompanied by a 
disappearance of the native people, for the sixty 
thousand Maoris live in friendly co-operation with 
the Europeans and enjoy full social and political 
equality. This successful experiment in State- 
building will be worthily celebrated in New Zealand 
throughout the coming year, and it must be a matter 
of regret that the war, which has, once again, brought 
out the loyalty of the Dominion, should have pre¬ 
vented more active participation in this event by 
citizens from other parts of the British Common¬ 
wealth. 

Politics and Academic Qualifications in Germany 
Restrictions on academic freedom in Germany, 
already sufficiently stringent, are to cut more deeply 
still into the roots of intellectual development. 
According to the Berlin correspondent of a Copen¬ 
hagen newspaper, quoted in The Times of November 
13, the Gorman censorship will see in future all 
scientific works written for doctors* degrees. This, it 
is said, is intended to guard against the introduction 
of theories offending against Nazi doctrines in politics, 
law, literature, and the population policy. In view 
of the distorted interpretation of certain scientific and 
historical facts which alone is acceptable officially in 
Germany to-day, it might be thought that any 
further bar to research or freedom of thought would 
scarcely be necessary to render any approach to 
originality innocuous. In order, however, to ensure 
that orthodoxy, or at least what is regarded as such, 
shall prevail over any attempt at a scientific and 
dispassionate examination of fact, which might lead 
to conolusions at odds with officially approved con¬ 
clusions, decision as to the fate of any given thesis 
will not rest with an academic body, which at least 
might be,ooqpeoted to bring a trained and instructed 
iniplligerice io Ifce examination of the bearing of an 
argutmgn# and the value qf its evidence, but with the 
twweWp,, No tfceris wiUjeveon be submitted for 

hag ^gaed the censor. 


for truth in the investigation of the facts of Nature 
and history in both the broad and narrower sense, 
but only with the fanatical application of a selective 
theory dictated by political prejudice. 

Horrocks's Observation of the Transit of Venus 

Three hundred years ago on Sunday, November 
24 (O.S.), 1639, the young Lancashire curate Jeremiah 
Horrocks, and his friend William Crabtree, the one 
at Hoole, near Preston, and the other at Broughton, 
near Manchester, observed the transit of Venus 
across the sun’s disk, and thus, as Kobert Grant said, 
“did two young men cultivating astronomy together 
in a state of almost complete seclusion in one of the 
northern counties of England enjoy the privilege of 
witnessing a phenomenon which human eyes had 
never before beheld and which no one was destined 
again to see until more than a hundred years had 
passed away”. At Broughton the sky had been over¬ 
cast most of the day, but fortunately cleared just in 
time for Crabtree to see the transit. At Hoole, 
Horrocks load watched from sunrise until his duties 
called him to church. At 3.15 p.m., whon again free, 
he resumed his observations, when, as he wrote, “Oh 
most gratifying spectacle I the object of so many 
earnest wishes, I perceived a new spot of unusual 
magnitude, and of perfectly round form, that had 
just wholly entered upon the left limb of the sun, so 
that the margins of the sun and the spot coincided 
with each other, forming the angle of contact.” 
Owing to the approach of Bunset, he was unable to 
observe the planet longer than half an hour, but 
during this period he measured its distance from the 
sun three times. His younger brother Jonas at 
Liverpool was prevented from seeing the transit on 
account of cloud. 

Horrocks, in 1039, was about twenty-two years 
of age. The son of a farmer, he was born at Toxteth 
Park, Liverpool, and was taught the classics by a 
country schoolmaster. He was already “a very curious 
astronomer” when on May 15, 1032, he entered 
Emmanuel College, Cambridge, as a sizar. Three 
years later he left the University without taking a 
degree, but at home he again began his astronomical 
observation. Through the antiquary Christopher 
Towneley (1004-74) he began to correspond with 
Crabtree, hiB senior by about seven years, and they 
became fast friends. At the suggestion of Crabtree, 
Horrocks abandoned the study of Lansberg for that 
of Kepler, and set about revising the Rudolphine 
Tables. Early in 1639 be became curate at Hoole, 
and there made his calculations regarding Venus. 
Having set down his observations in a manuscript 
entitled “Venus in Sole Visa”, he resolved to visit 
Crabtree. Three letters dated October 3, December 
12 and 19, 1640, referred to this intended visit, and 
It was on the back of the last that Crabtree wrote that 
his friend had died on January 3, 1641, being the very 
day previous to that he had planned for the visit. 
Crabtree appears to have survived him a very short 
ipme. Owing*to the Civil War, the name of Horrocks 
was for the time completely forgotten, but his roanu- 
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script, with others, had been preserved and was 
ultimately published. Nearly two centuries passed 
before any memorial was raised to him whom Herschel 
called “the pride and boast of British astronomy”. 
In 1826, however, the PreBton astronomer and 
lecturer Moses Holden (1777-1864) devoted the 
proceeds of a lecture to the erection of a tablet to 
Horrocks in St. Michael’s Church, Toxteth, Liverpool; 
in 1859 a memorial chapel and window were added 
to Hoole Church; and after the transit of 1874 a 
movement was set on foot which resulted in the 
placing within the monument to Conduitt, Newton’s 
nephew, in Westminster Abbey, of a scroll recalling 
the great achievement of Horrocks in 1639. 

August Kundt ( 1839 - 1894 ) 

On November 18, the centenary occurs of the 
distinguished German physicist August Adolph 
Eduard Eberhard Kundt, the successor of Helmholtz 
at Berlin. Bom at Schwerin, Mecklenburg, he studied 
at Leipzig under Hankel, Bruhns and Neumann, and 
at Berlin under Encke and Forster, first devoting 
himself to astronomy. Entering the laboratory of 
Magnus, in 1864 he graduated with a thesis on 
the polarization of light. He became a Privat 
Docent in Berlin in 1867 and then was successively 
professor of physics at Zurich Federal Technical 
Highschool (1868), at Wurzburg (1870), and at 
Strasburg (1872), where he took a prominent 
part in the organization of the new university; 
of this he became rector in 1877. Finally, in 
1888, he was chosen to succeed Helmholtz in the 
chair of experimental physics and as director of the 
Physical Institute at Berlin. He died at Israelsdorf 
near Liibeck on May 21, 1894, a few months before 
Helmholtz. His original researches were mainly in 
the domains of light and sound. By an ingenious 
method he was able to determine the velocity of 
sound in various gases. In light, he made inquiries 
into the problems of anomalous dispersion by liquids 
and vapours and by very thin films of metal. ‘Kundt’s 
phenomenon’ is the rotation observed, under the 
influence of magnetic force, of the plane of polariza¬ 
tion in certain vapours and gases. For his experi¬ 
ments on dispersion by metal films he made no fewer 
than 2,000 prisms prepared by electrolytic deposition 
upon platinized glass. 

Prof* Georges Dieulafoy ( 1839 - 1911 ) 

Prop. Georges DieuTiAPOtt, a celebrated Paris 
physician, was bom on November 18, 1839, at 
Toulouse, where his uncle, Paul Dieulafoy, was pro¬ 
fessor of clinical surgery in the medical faculty and 
induced him to become a doctor. After acting as his 
uncle’s house surgeon for two years, he went to Paris 
to complete his education and spent seven years as 
hospital resident under Trousseau, Velpeau, Denon- 
villiers, Jaceoud, Potain, Axenfeld and Tardieu. He 
qualified in 1869 with a thesis on sudden death in 
typhoid fever. In 1872 he became an assistant pro¬ 
fessor {agrigi) with a thesis on contagion, and the 
following year published a medico-chirurgioal treatise 
on the diagnosis and treatment of morbid fluids in 


which he described the aspirator to which his name 
has been given. In 1880 appeared the first edition of 
his famous “Pathologie de medecine interne”, which 
in the course of thirty-one years went through sixteen 
editions and was translated into English, Italian, 
Spanish, Russian, Polish and Greek. Six years later 
he was appointed to the chair of internal pathology 
at the Necker Hospital, where he remained until 1896, 
when he succeeded Germain See at the H6tel Dieu 
as professor of clinical medicine ; he held that office 
until his retirement in 1909. During this period he 
published a number of clinical lectures in six volumes 
under the title of “Clinique medical© de l’H6tel Dieu 
de Paris”. In 1910 he was elected president of the 
Academy of Medicine, of which, he had been a 
member since 1879. His death took place on August 
16, 3911, at the age of seventy-two. 

The Newcomen Society 

The annual meeting of the Newcomen Society 
was held on November 8, when Col. C. E. Davies, 
secretary of the American Society of Mechanical 
Engineers, was elected president for the ensuing 
year. Col. Davies for many years acted as corre¬ 
sponding honorary secretary in the United States for 
the Society. The annual report referred to a further 
large increase in membership, the total number of 
members on October 1, 1939, being 1,252. Twenty- 
five papers were contributed during the year, while 
in England a. summer meeting was held in Suffolk 
and in the United States a pilgrimage was held in 
Alabama. For the information of members a New¬ 
comen Quarterly Bulletin is now published. The 
finances of the Society continue to remain in a satis¬ 
factory state and the issue of a fifth Extra Publication 
is under consideration. Though for the time the 
monthly meetings have been suspended, papers are 
being sent in for the Transactions . At the close of 
the business, the retiring president, Mr. W. A. Young, 
read his presidential address on “Thomas Newcomen 
—Ironmonger : the Contemporary Background”, and 
Dr. T. E. Lones read “A Precis of Metallum 
Martis and an Analysis of Dud Dudley’s Alleged 
Invention”. 

Statistics of London 

The latest volume of “London Statistics,” that for 
1936-38 (London : P. S. King and Son, Ltd., 16$. 6d.) 
raises once more in an acute and realistic form 
some of the most vital and interesting questions in 
social science and economics and in practical states¬ 
manship that we of the present generation have to 
face. Among them not the least significant are those 
concerned with population movements to and from 
the London area and within that area. The popula¬ 
tion of this Greater London increased during 1937 by 
80,000, and numbered 8,655,000 before evacuation, 
as compared with 7,000,000 for New York. This 
huge total is about double that of the admin¬ 
istrative county over which the L.C.C. has partial 
control and from which there has been continuous 
migration since 1901. In that year the popula¬ 
tion of the administrative county was 4,636,267, 
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but it has steadily declined, so that in 1938 it 
was 4,062,800. This has involved among other 
things difficult readjustments in educational facilities, 
especially elementary schools ; for the decrease in 
elementary school children from 900,000 in 1915 to 
543,000 in 1937 is very much greater proportionately 
than that in the total population. In this connexion 
it is interesting to note that, of the 50,000 children 
leaving elementary schools m 1937, 89 boys and 127 
girls were described as of “super-normal” mental 
condition. 

Thu subject chosen in this volume for special 
analysis is libraries. In the year ended March 31, 1938, 
40,116,733 books were issued to borrowers from 
public libraries in Greater London, and 20,175,088 
from libraries maintained by local authorities in 
extra-London. In addition there were 2,078,559 
issued from public libraries in extra-London tinder 
county council control. In the administrative county 
alone, issues of books have risen from 14,512,112 in 
1928 to 19,941,654 in 1938, the number per registered 
borrower increasing from 29'3 to 31*1. For some 
reason or other, Woolwich heads the boroughs in 
respect of reading—as measured by use of public 
libraries—whilst St. Pancras is at the bottom of the 
list. Readers have 2,431,832 books from which to 
choose, and they borrow three novels for every non¬ 
fiction work. 

Recent Comets 

An I.A.U. telegram from Copenhagen announces 
that Comet Faye has been discovered by Jeffers at 
Harvard on November 3 at 4h. Ira. U.T. Its position 
is given as R.A. 20h. 13m. 28-3s., S.Dee. 10° 18' 16', 
and it is described as diffuse with central condensa¬ 
tion. In the “Handbook of the British Astronomical 
Association", 1939, the elements and ephemoris of 
this comet have been computed by Messrs. W. P. 
Henderson and P. J. Harris, who applied the per¬ 
turbations of Jupiter and Saturn. Perihelion passage 
is given as April 23, 1940, but it will be apparently 
half a day later. A comet was discovered by Frien 
at Harvard on November 4 at I3h. 30m. Its 
position is given as R.A. 16h. 52-9m., N. Dec. 
34° 03'. The daily motion is -f 7m. 30s. in R.A. and 
—10' in Dec. It is described as diffuse without 
central condensation or nucleus. Nothing is stated 
about its magnitude. 

Engineers' Study Group on Economics 

An emergency programme to meet the difficulties 
occasioned by the war has been issued by the 
Engineers 11 Study Group on Economics. _ Considera¬ 
tion of the problems which .followed the War of 
1014-18 has led to the view that, while the first 
effort must be directed towards winning the present 
war; tmust be given in good time to plans 

go that practical proposals may 
The Group has accordingly 
xirlti y y ^ reconstruction, 

as demobili¬ 


zation, industrial change-over, agricultural changes, 
international trade, paying for the war, etc. Those 
interested are a^ked to communicate with the Group 
at 35, Gordon Square, London, W.O.l. 

Announcements 

The annual Huxley Memorial Lecture of the 
Royal Anthropological Institute will be delivered on 
November 28, at 2.30 p.m., at 21 Bedford Square, 
W.C.l, on “Charity and the Struggle for Existence”, 
by Dr. R. R. Marett. 

The Tilden Lecture of the Chemical Society will 
be delivered by Dr. L. E. Sutton on December 14, 
at 2.30 p.m. m the Society’s rooms. The title of the 
lecture will be “The Present State of Valency 
Theory”. 

A paper on the “Penetration of Rays through the 
Skin and Radiant Energy for the Treatment of 
Wounds” will be read by Sir Leonard Hill, at the 
Royal Society of Arts, on November 22 at 2.30 p.m. 
Applications for tickets should be made to the 
Secretary, Royal Society of Arts, John Street, 
Adelphi, W.C.2. 

The following have been elected officers for 1940 
of the Mineralogical Society : President, Mr. Arthur 
Russell; Vice-Presidents , Prof. 0. E. Tilley, Dr. W. 
Campbell Smith; Treasurer , Mr. F. N. Ashcroft ; 
General Secretary , Dr. G. F. Claringbull; Foreign 
Secretary , Sir Thomas H. Holland; Editor of the 
Journal , Dr. L. »1. Spencer. 

The following appointments and promotions have 
recently been made in the Colonial Service : C. B. 
Johnston, chemist, Department of Science, Barbados ; 
F. H. Ormerod, agricultural superintendent, Gold 
Coast; V. D. Van Someren, zoologist, Central 
Veterinary Research Institute, Kenya; H. B. 
Waters, director of agriculture, Kenya, director of 
agriculture. Gold Coast. 

Mr. G. M. Harvey, deputy electrical inspector of 
mines, has been appointed electrical inspector of 
mines, with effect from November 1, in succession to 
Mr. J. A. B. Horsley. Mr. Horsley is undertaking 
special duties for the Mines Department during the 
war, more particularly in connexion with the organ¬ 
ization of the electrical supplies required for the 
working of mines and quarries. He will also complete, 
so far as possible, the work in connexion with the 
revision of the existing code of safety regulations 
for coal mines. 

The Geological Society of London announces that 
the eighteenth session of the International Geological 
Congress, which was to have been held in London 
during July 31-August 8, 1940, is postponed in¬ 
definitely. 
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LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents . 
They cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications . 

Notes on points in some of this week's letters appear on p. 869. 
Correspondents are invited to attach similar summaries to thbtr communications. 


Investigation of Cosmic Ray Showers of Atmospheric 
Origin, using Two Cloud Chambers 

Using two simultaneously operated cloud chambers, 
we have investigated the occurrence of large cosmic 
ray showers originating high in the atmosphere 1 , and 
the transition behaviour of these showers in absorbing 
material. The cloud chambers were 28 cm. in diameter 
with an illuminated depth of 4 cm. (chamber I) and 
8 cm. (chamber II) respectively. The counters used 
to select showers and so to operate both chambers 
were all situated around chamber I, there being none 
around chamber II. * The whole apparatus was 
situated beneath a light roof. 

In the first experiments, chamber II was placed at 
horizontal distances of 5 \ m. and 19 m. from chamber 
I, and observations over a period of 260 hours were 
made at each separation. The frequency with which 
showers selected by the counter array at chamber I 
extended to the distant chamber II is shown in 
Table 1. The third and fourth columns give the rate 
at which showers reaching the stated particle density 
in both chambers were observed. Portions of a single 
shower are thus frequently to be found over a distance 
of 5 £ m., but to a much smaller degree over a 
distance of 19 m. 


Table l. Chambers separated 3} m. akd 19 m. horizontally 


Show er density 
(No. of particles 
per 100 cm.*) 

Chamber I 
(rate per 
hr.) 

Chambers I and 11 simultaneously 
(rate per hr.) 

m. apart 

19 m. apait 

> 1 

0-39 

0-069 

0-026 

> 3 

0-177 

0-024 

0 

> 6 

0-082 

0-012 

0 

>10 

0-049 

0*004 

, 0 1 

>20 

0-020 

0 

1 0 1 


Table 2. Chamber H 120 cm. vertically above chamber I 

Material between chambers—(i) 36 cm. aluminium, (li) 3 cm. lead ; 
running time of experiment—(1) 278 hr., (11) 182 lir. 


Particles 

In lower 
chamber (I) 

Number of photograplib 

Aluminium 

Total 5 or more tracks 
in top oliamber 

Lead 

Total or more tracks, 
In top chamber 

> 2 

143 12 

131 11 

> 5 

83 10 

73 9 

> 10 

41 3 

40 6 

> 20 

12 3 

19 3 

> 40 

2 1 

4 1 

>100 

1 1 . 

1 1 

Particles 

Percentage of showers in lower chamber 

in lower 

ashoclatea with 6 or more tracks In top 

chamber (I) 

chamber 


AlrntdrOnm 

Lead 

> 2 

8 per cent 

8 per cent 

> 6 

12 „ 

12 „ 

> 10 

12 „ 

15 „ 

> 20 

26 „ 

16 „ 

> 40 

60 „ 

25 „ 

>100 

too „ 

100 „ 


In a second series of experiments, chamber II was 
placed vertically above chamber I at a distance of 
120 cm. Absorbing layers of (i) aluminium (36 cm.) 
and (ii) lead (3 cm.) were placed immediately above 
the lower chamber (I), and the relation between 



36cm. Aluminium. 



A DENSE SHOWER UNDER 36 OM. ALUMINIUM: WHICH 
HAS DEVELOPED FROM A LARGE ATMOSPHERIC 

SHOWER. The separation of the two cloud 
CHAMBERS IS MORE THAN 1 METRE 

atmospheric showers detected in chamber II and the 
shower phenomena in chamber I was investigated. 
Table 2 shows the extent to which showers of a given 
size below the absorber are the result of entrant 
showers with a certain minimum particle density. 
For both aluminium and lead, the largest showers 
result from fairly dense groups of particles entering 
at the top of the absorber. The average multiplica¬ 
tion taking place for atmospheric showers in these 
thicknesses of material is small (about twice), and so 
we may conclude that the dense parts of showers 
have almost reached equilibrium. 
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Experiments by Nie 2 have been interpreted 3 as 
evidence for the occurrence of large showers in light 
materials by an explosive process. We find, howe\ or, 
that both in lead and in aluminium the large showers 
are the product of only a slight multiplication of pre¬ 
existing shower groups. The relative frequency of 
such showers in lead and aluminium will depend 
largely on the size distribution and energy spectrum 
of the incident showers. Little is yet known of these 
factors, but it is clear from the small average multi¬ 
plication involved, and from the form of the cascade 
spectrum in air, that large showers will be relatively 
much more frequent in the light elements than is 
indicated by the cascade theory applied to a single 
entrant particle. 

The photograph shows a portion of a large shower 
below 36 cm. aluminium derived from a large atmo¬ 
spheric shower above the absorbing layer. We 
estimate that the complete shower contains at least 
40,000 particles, and so has a lower limit of energy 
of 10 13 e-volts. 

A. C. B. Lovell. 

J. G. Wilson. 

Physical Laboratories, 

University of Manchester. 

Oct. 10. 

1 Auger, Maze and Grivet-Meyer, C.R . Acad, Sci. t 206, 1721; 207, 
L88 <1938). 

1 Nie, Z . Phy*., 99, 453 (1936). 

Euler and Helsenbmrg, Ergebn, exalt . Naiunoist. (1038), 


Evaporation of Mist Particles and its Bearing on Air 
Sterilization 


During the determination of particle size distribu¬ 
tion in various germicidal aerosols, a qualitative 
correlation was noticed between the biological 
activity and the persistence of the droplets in the 
field of the ultra-microscope. The instrument was 
therefore adapted for the determination of evapora¬ 
tion rates ; the disappearance of a selected particle 
was followed by successive measurements of its fall 
under gravity, its position being restored after each 
by a screw which displaced the cell contents up¬ 
wards. Provisions were also made to follow the 
particle throughout its wanderings in the horizontal 
plane. It was then possible to watch a single particle 
for an indefinite period limited only by its complete 
disappearance or by physical fatigue in the observer. 

A number of phenolic germicides have been ex¬ 
amined, in solution both in polyhydric alcohols and 
non-hygroscopic solvents, such as water and benzyl 
benzoate. 


For the most part, droplets of the binary mixtures 
examined behave like pure substances in giving a 
straight-line relation between velocity of fall and 
timeM* 8 , and therefore between surface area and 
time, over the greater part of their lives. For ex¬ 


ample, resorcinol-water mixtures appear to evaporate 
/da 8 surface area \ 

at a oonstant rate ^ "-JTage- 8=5 const y 

wjnch is independent of the concentration and also 
of the initial particle size over a range 5-50 per cent 
resorcinol, 0 *5-2*5 p radius. But it can scarcely be 
tak ey each mixtures evaporate at constant com- 
of what this is, and, in fact, 
feffgy shown that it is not necessary 

wjbjB oases it has been possible 

solvent is removed. 


and even with such a high boiling solvent as benzyl 
benzoate, this phase is complete in about ten seconds 
when it contains as much as ten per cent of a solute 
of volatility similar to its own. Generally, the change 
in slope of the evaporation curve is so large and so 
sharp that there is nothing indefinite in the division 
into stages. The second stage in the evaporation 
follows the straight line law already mentioned 

= const.and when the particle has become 

quite small, there may or may not be a slowing up, 
according to the volatility of the solute or the 
presence of impurity. (But there are many anomalies 
in behaviour at this stage ; for example, 5 per cent 
glycerol in water (weight m weight) particles evaporate 
completely according to the straight-line law down to 
a radius not greater than 0*05 p.) 

As a result of the initial stage in the evaporation, 
it is not generally possible to estimate the composition 
of particles when they are under observation, and 
with volatile solvents it may be remotely different 
from that of the parent solution. Ternary mixtures 
behave in a more complicated way, and by observa¬ 
tions over a range of initial concentration and of 
droplet size, it is sometimes possible to deduce 
qualitatively the changes in concentration on evapora¬ 
tion of mixtures of this type. Thus particles of 
resorcinol-glycerol-water mixtures having radii less 
than 1 [t after passing the initial stage begin to lose 
more resorcinol than water, and this continues down 
to a very small size. 

It is found that solutions of phenols in a relatively 
inactive solvent like benzyl benzoate have a mist 
persistence which is anti-parallel with the volatility 
of the solutes, whereas with hydroxylic solvents this 
is not always the case, and the anomalies are put 
down to chemical association between the substances 
present. 

Bacteriological experiments have boon carried out 
by workers in the biological seotion of those 
laboratories on the solutions which we have examined, 
and we are grateful for permission, to quote their 
results. 

It was evident from the start that the germicidal 
activity of a mist is far more dependent upon the 
volatility of its particles than upon their Hi deal- 
Walker value. Experiments with highly volatile 
substances, such as phenol, confirmed Bechhold’s 
contention 4 that their vapours are generally inactive 
against bacteria in suspension ; only when the amount 
of germicide atomized was more than enough to 
saturate the available air space was any kill obtained. 

Germicidal mixtures of phenol and volatile solvent 
only were roughly divided into three classes. 

(a) Highly volatile solute : No kill observed unless 
the air is saturated with respect to the germicide. 
Effect dependent on vapour pressure, and not on 
Rideal-Walker value. 

(b) Volatile solute : A kill occurs over a short 
period, after which no further effect is obtained unless 
the air is saturated. Effect dependent on Rideal- 
Walker value to a large extent, since all the kill 
must take place in the limited life of the droplets. 

(c) Involatile solute: Almost independent of 
Rideal-Walker value (for example, 50 per cent 
calcium chloride, in water, Rideal-Walker value less 
than 0*05, gives a better result than phenol when 
dispersed). The lethal effect extends over a very 
long period, and some effect is noticeable at enormous 
dilutions (greater than 2*5 x 10 10 c.c./gm. in one 
case) with a fine mist, if sufficient time is allowed. 
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These classes correspond roughly to the three stages 
of a typical complete evaporation curve. 

It is hoped that a more detailed report of this 
work will shortly be published. 

Portslade Laboratories, Ltd., pjflh T 

South Street, E - °‘ ■ FOWElx - 

Portslade. 

Oet. 12. 

1 Beibl, Ann. Phys. Chem., 7, S8S (1SS3). 

-Morse, Proe. Amer Acad. Aits and Sci., 45, 363 (1910). 

3 Langmuir, Phys. Rev., 12, 368 (1918). 

4 Bechhold, B.P., 472,623. 


Structure of the Dimeric Forms of o-Jsopropenyl- 
phenols 

o-Htoroxy^oprorenyl compounds, for example 
(i), readily polymerize to dimeric forms on long 


intermediate the ring closure, therefore, leads to 
2 / -hydroxy-2 : 4 : 4 : 7 : 4'-pcntamethyIflavane (n), 
which must represent the dimeride of isopropenyl- 
?n-cresol. 

This structure adequately accoimts for the 
cryptophenolic properties by the presence of the 
grouping .C(0.)Me.CH 2 .CMe fl . in the ortho posi¬ 
tion to the hydroxyl; the group .CMe 2 . CH 2 . CMe ^ 
even para to a phenolic hydroxyl group renders 
it extremely feebly phenolic. The acid, 2:4: 
4 : 7-tetramethyiflavane 2-carboxylic acid (m), would 
not be expected to undergo further ready oxida¬ 
tion. 

The structures of the dimeric forms of other 
o-hydroxyisopropenyl compoimds must be analogous 
to (n), and there can he little doubt that the dimeric 
forms of cyclohexenyl-?n- and p-cresols* are similarly 
constituted. 


Me 


fr 

l J CMe:CH 2 


(i) 



CMe-COjH 

CH, 


sta n di n g or on treatment with hydrogen chloride 1 . 
These dimeridea can be distilled under diminished 
pressure and are generally resinous at ordinary tem¬ 
perature, but they yield well crystalline monoacetyl 
derivatives, and contain only one free hydroxyl 
group. They exhibit only extremely feeble phenolic 
properties, are saturated, and depolymerize when 
distilled under atmospheric pressure. A study of the 
dimeric form of iaopropenyl-m-cresol (i) a has shown 
that it yields on vigorous oxidation with potassium 
permanganate a stable carboxylic acid, C 13 H 17 O.CO a H, 
by degradation of a m-cresyl group to a carboxyl 
group. 

Only one very improbable structure has been pro¬ 
posed for these dimerides 3 ; this contained an olefmic 
link, and was based on a formula for a condensation 
product of m-cresol and acetone now known to be 
incorrect 4 . There appears %o be only one structure 
consistent with the above facts and with theoretical 
requirements. Solely on valency considerations, there 
are fourteen monohydric phenols (excluding those 
containing a 4-membered ring fused to an aromatic 
nucleus) which could be produced from two molecules 
of an o-hydroxywopropenyl compound such as (i) by 
the mutual addition of the two wopropenyl groups 
and ring closure to a saturated cyclic ether. Of these 
structures, four may be rejected on stereochemical 
grounds as they contain 7- or 8-membered oxygen 
rings, and seven because they do not involve the 
unsymmetrical addition of the two -wopropenyl 
groups, as occurs in the polymerization of styrenes 
and related compounds; the first step in the 
condensation is regarded as the formation of a 
(+) (+) 
.CMe 4 .CH:CMe. or less probably .CMe 2 .CH a .C(:CH a ). 
bridge between the two aromatic nuclei 5 . Finally, 
two of the remaining three possibilities may be 
eliminated because in ring closure an oxygen atom 
must unite with the more cationoid of the two 
unsaturated carbon atoms (marked with (-f)), 
the double bonds being polarized owing to the 
adjacent phenolic group. In the case of either 


A full account of this work will later be published 
elsewhere. 


Wilson Baker. 

D. M. Besly. 

Dyson Perrins Laboratory, 

University of Oxford. 

Oct. 7. 

1 Fries, K., and Fickewirth, G., Berichte, 41, 808 (1908): idem. 
Annaien, 382, 42 (1908); Fries, K. t Gross-Sribeck, \V., and 
Wicke, 0., Annaien, 402. 306 (1913); Sehering-Kahlbaum A.-G., 
Eng. Pat., 273,684 (1927); Jordan, H. t Eng. Pat., 279,856 (1929). 
There is some doubt as to whether the substances described by 
G. Guffiaumin, BuU. Soc. Chim., [4], 7, 378 (1910), and by J. B. 
Niederl, R. A. Smith and M. E. McGreal, J. Amer. Chem. Soc., 
53, 3390 (1931), as the dimeric form of iaopropenyl-f»-ore&ol are 
really this compound. 

3 Eng. Pat., 273,684 (1927); Baker, W., and Besly, D, M. f J. Chem. 
Soc 199 (1939). 

•Jordan, H., Eng. Pat., 279,856 (1929). This structure has been 
accepted by F. Boettcher, Dissertation, Berlin (1930). 

* Baker, W„ and Besly, D. M., J. Chem. Soc. t 199 (1930). 

5 Compare structure of a dimeric form of anethole, Goodall, G. D.> 
and Haworth, R. D., J . Ckem . Soc., 2482 (1930). 

•Boettcher, F., Dissertation, Berlin (1930), 


Comparing Resistances of Four-Terminal Resistors 

In a letter* in Katuee of September 30, Mr. Arvon 
Glynne describes an elegant and simple method for 
the comparison of four-terminal resistors. In it, as 
he points out, two of the ‘potential’ leads have to 
carry a small current. I would like to direct attention 
to another method, almost as economical in apparatus, 
in which no current passes in any of these leads. 
Resistors of about 1/1000 ohm can be compared in 
this way with an accuracy of one part per thousand, 
using apparatus ordinarily available in a laboratory. 
The principle will be evident from the accompanying 
diagram. 

A low-resistance storage cell E supplies current to- 
the circuit R, S; and R is adjusted so as to obtain 
zero deflection of the galvanometer O, first with the 
resistor r x and then with r e in circuit. If good storage 
cells are used in both circuits, steady balances are 
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readily obtained. In practice, S is given such a fixed 
value (which need not be known precisely) that R 
will be several hundred ohms, or more, for either 
balance. Under these conditions, the resistance of 
the cell E will be quite negligible and 

Zl — R2 + — • 

r 3 ~~ Ri + S 

This principle has, obviously, other applications ; for 
example, to thermo-couple measurements, in view of 
the low values possible for the resistances of S and G. 

John J. Dowling. 

Department of Physics, 

University College, 

Dublin. 


Decomposition of Hydrogen Peroxide by Catalase 

In a recent letter 1 Johnson and van Schouwenburg 
dispute Keilin and Hartree’s observation 2 that 
catalase activity depends on the presence of oxygen. 
In their reply, Keilin and Hartree 3 point out that the 
experiments of Johnson and van Schouwenburg are 
only qualitative and therefore not conclusive. 

Soon after the publication of Keilin and Hartree’s 
paper*, we attempted to repeat their experiments, 
following all their directions as closely as possible, 
but with negative results. Our experiments were 
carried out in Warburg manometers with a purified 
catalase from red blood cells and with an enzyme 
from cucumber seeds prepared according to Zeile 4 . 
To ensure complete absence of oxygen, the mano¬ 
meters were gassed with purified nitrogen until no 
oxygen could be detected by the ferrous pyrophos¬ 
phate method in control experiments, No difference 
was found in the rate of the decomposition of hydro¬ 
gen peroxide in presence or absence of oxygen. The 
non-enzymatio decomposition was controlled in 
experiments with heat-inactivated enzyme and was 
certainly not larger than in the experiments of 
Keilin and Hartree. 

The successive oxidation and reduction of catalase 
was first suggested by Haber and Wills tatter 5 so long 
ago as 1931. This theory has been developed by one 
of us 8 along the lines previously suggested by Haber 
and Weiss 7 . It is based on a radical chain mechanism ; 


the reduction of the ferric form of catalase is brought 
.about by the anion of hydrogen peroxide (HO*-) and 
the oxidation of the ferrous form by the hydrogen 

n xide molecule itself. The decomposition of 
*ogen peroxide would therefore proceed with the 
same velocity in the presence and absence of oxygen, 
wahayu indeed observed. 

? * /ft to Ojjpenheimar and Stem*, it 

that an oxidation by 
faster than an oxidation 
of reduced 
efifecrt that 


Nov. 18, 1939, vol. 144 

no decomposition of hydrogen peroxide could take 
place at all. The reason for this is that, unless a 
radical chain mechanism is assumed, all the oxygen 
formed by the reduction of the ferric form of catalase 
must be quantitatively used up again for the re¬ 
oxidation of a stoichiometric amount of the ferrous 
form and the oxygen thereby reduced to hydrogen 
peroxide. To avoid this difficulty, Keilin and Hartree 
formulated the oxidation reaction by the following 
equation : 

4Fe* * 4- 4H* + O s = 4Fe* * * -fi 2H a O, 

thereby assuming the reduction of oxygen to water 
without the intermediate formation of hydrogen 
peroxide. This is contrary to accepted theories of 
autoxidation and would appear impossible on the 
basis of the kinetic theory if only for the reason that 
it implies collisions of a very high order. 

Further, on the basis of Keilin and Hartree’s 
theory, one would expect the reaction, if carried out 
m nitrogen, to show the characteristic curve of an 
autoeatalytic process owing to the increasing forma¬ 
tion of oxygen. This is, however, not corroborated 
by the figures of Keilin and Hartree. 

Conclusions as to the behaviour of catalase derived 
by analogy from spectroscopic observations on so- 
called ‘azide- or hydroxylamine-catalase’ cannot be 
accepted as strong evidence for the problem under 
discussion. 

Joseph Weiss. 

Department of Chemistry, 

King’s College. 

H. Weil-Malherbe. 

Cancer Research Laboratory, 

Royal Victoria Infirmary, 

Newcast le- upon-Tyne. 

1 Johnson, H., and van Schou\mibujg, K. L., Nature, 144, 694 (1939) 
a Keilin, I)., and Haitrec, E. P , Pwc Roy. Sor„ B, 184, 997 (193S). 
J Keilin, V , and Hartiee, E. h\ Nature 144, 787 0 939). 

1 Zeile, K„ and Hellstrom, H., Z. physiol. Chm. t 195, 39 (1931), 
s Haber, Jb 1 , and Willsifttter, B„ Bei. dtsch. rhem. Qoe., 64, 2844 (3 931). 
• Wen*,, J., J. Phys. Qhern 41, 1107 (1937). 

" Haber, F., and Weiss, J., Pioc. Roy. Roc., A, 147, 332 (1984). 
a Opponlieimer, 0., and titem, K. <4., “Biological Oxidations” (The 
Hague : W. Junk, 1939). 


Osmotic Behaviour of Pal&monetes varians (Leach) 

Palcemonetes varians var. microgenitor is a common 
brackish-water inhabitant of northern and western 
Europe well known for its ability to live in different 
concentrations of sea water. Specimens collected 
from brackish waters in the vicinity of Plymouth 
(salinity 23-29 % 0 ) are quite at home in the 
tanks of the laboratory containing normal sea water 
of salinity 34-35 % 0 . Estimations of osmotic 
pressure of blood, by Baldes’ modification of Hill’s 
thermo electric technique 1 **, from specimens kept in 
different concentrations of sea water, indicate that 
while this species is hypertonic in sea water of lower 
dilutions, it is definitely hypotonic in normal sea 
water. 

The blood of animals that have been in the sea¬ 
water tanks for some months is isotonic with a 
solution of 2‘3-2*1 per cent sodium chloride. Hypo- 
tonicity is maintained by the shrimps in dilutions of 
sea water equivalent up to about 2*0 per cent sodium 
chloride, when the internal and external media are 
observed to be approximately isosmotic (see accom¬ 
panying graph). In sea water of 1*8-0*6 per cent 
sodium chloride, there is a slight fall in the value 
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Sea vatei (% XaCl) 

Relation between the osmotic pressure of 

BLOOD AND THE EXTERNAL MEDIUM OF PalcemoneteS 
variahs. 

Values in per ceat sodium chloride. Abscibsae, sea 
water; ordinates, blood. Straight line indicates 
where points would fall if blood and medium were 
isotonic. 

for blood from 2*0 to about 1-8 per cent, but the blood 
always retains a higher osmotic pressure than the 
external medium, and variations are confined to the 
above limits. Dilute sea water equivalent to 0*6 per 
cent sodium chloride was approximately the lowest 
survival limit for the species in mixtures made with 
Plymouth tap water. 

The homoiosmotic behaviour of the species is clearly 
indicated by the figures given above, the difference 
between the highest and lowest values for blood 
being only about 0-5 per cent sodium chloride for 
a corresponding difference of 2-9 per cent sodium 
chloride in the external medium. As compared 
with typical freshwater Crustacea 3 A 5 the blood of 
PalcemoneteS is found to have a much higher osmotic 
pressure. It is all the more interesting because this 
property of maintaining hypotonicity in concentrated 
and hypertonieity in dilute sea water is known only 
in a few euryhaline crabs 8 * 7 : 8 . It would seem that 
this physiological character of PalcemoneteS variam 
will to a great extent explain its peculiar habits and 
distribution. 

Details of experiments will appear elsewhere. 

K. Kesava Panpckar. 
Marine Biological Laboratory, 

Plymouth. 

Oct. 11. 

1 Baldes E. J., J. Sci. Insir 11, 228 (1934). 

* Hill, A. V„ Pm. Roy. Soc., A, 127, 9 (1930). 

3 Duval, M., Ann. Inst. Oceanoffr 2, 232 (1925). 

* Herrmann, F., Z. vergl. PJtysiol , 14, 479 (1931). 

0 1/ienemanu, L., J. Cell. Comp . Physiol., 11, 149 (1938). 

* Edmondti, E.. Pm . Linn. Soc. N.S.W., 60, 233 (1935). 

T Conklin. H., and Krogh, A., Z. vergl. Physiol., 28, 239 (1938). 

* Krogb, A., “Osmotic Regulation in Aquatic Animals'* (C.U.P. 1939). 


Amylase in Amphioxus 

Specimens of Amphioxus caribbaeum collected 
while working at the Tortugas Laboratory of the 
Carnegie Institution of Washington were examined 
with respect to the amylase present in the gut. 
Determinations wexe carried out by the micro - 
method of Linderstram-Lang and Holter as modified 
by Holter and Doyle 1 , The intestine was divided 


into three regions, namely, hepatic caecum, proximal 
intestine and lower intestine. The gut was split 
open, washed, and the area of each piece measured. 
When examined for amylase activity, the relative 
activities per unit area were found to be: ceecum, 
62 ; proximal intestine, 41; lower intestine, 30. 

In a determination of the relation of amylase 
activity to pH, the region of the junction of intestine, 
caecum and pharynx was used. The final reaction 
mixture was 2 per cent glycerine, Mj 50 Sorensen 
phosphate buffer, 1 per cent soluble starch and 1 per 
thousand sodium chloride. The reaction time was 
8-12 hours at 32*2° C. Taking the amylase activity 
at pH 7-0 equal to 100, the relation to pH is as 
shown in the accompanying table, with an optimum 
at pH 7-0. The values given are each averages of 
six determinations. 



Relative 

pH 

activity 

C-5 

75 ± 4 

7-0 

100 

7*3 

74 ± 3 

8*0 

69 ± 1 


Wm. L. Doyle. 

Bryn Mawr College, 

Bryn Mawr, 

Pennsylvania. 

1 Holter, H., and Doyle, W. L., J. Cell . and Comp. Physiol ., 12, 295 
(1938). 

Cytochrome Oxidase in Tea Fermentation 

An endo-enzyme system in tea leaf which could 
oxidize tea tannins directly was recently reported by 
Sreerangachar 1 . The enzyme remained bound to the 
tissue after exhaustive washing with water or phos¬ 
phates of acetone-dried tea leaf tissue. Attempts to 
confirm this work in Assam at first proved fruitless. 
An enzyme preparation made apparently in identically 
the same way was completely devoid of oxidase 
activity. Tea tannin was not oxidized and no char¬ 
acteristic colour with the Kadi reagent was observed 
in the absence of hydrogen peroxide. An oran g e 
coloration developed in the fibrous portions of the 
leaf but this was found to be due to the interaction 
of the lignins with p-phenylene diamine. The endo- 
enzyme, however, showed strong peroxidase activity 
when hydrogen peroxide was added. 

Some Ceylon leaf preserved under acetone which 
was sent to Tocklai still showed strong peroxidase 
activity, but no catechol oxidase activity could be 
detected. 

On the other hand, it was shown at St. Coombs 
that the endo-enzyme could oxidize both tea tannins 
and catechol directly without the addition of hydrogen 
peroxide. 

We believe the failure to confirm Sr eerangachar’ & 
findings at Tocklai to be due to the higher tempera¬ 
tures prevailing in Assam. When green tea leaf is 
treated with alcohol at a laboratory temperature of 
30° C. a crude enzyme preparation results with little 
or no oxidase but high peroxidase activity. If special 
precautions are taken to keep everything as cool as 
possible during the treatment of the tissue with 
alcohol, the enzyme preparation can bring about the 
oxidation of tea tannins and catechol without the 
addition of hydrogen peroxide. Treatment with 
alcohol at the higher temperature has obviously 
inactivated an enzyme which is essential for the direct 
oxidation of tea tannins. 
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The lability of this latter enzyme and the firmness 
of its attachment to the tissue suggests its identity 
with, cytochrome oxidase. If this latter enzyme were 
present in the leaf, Sreerangachar’s preparation would 
be'expected to contain both the enzyme and its sub¬ 
strate. Cytochrome oxidase together with cytochrome 
can oxidize both catechol and ascorbic acid, although 
the enzyme alone is completely speoific for cyto¬ 
chrome. The peroxidase in the preparation would 
also utilize the hydrogen peroxide produced during 
the oxidation of cytochrome for oxidation of its sub¬ 
strates. In these conditions, with hydrogen peroxide 
already present, addition of more hydrogen peroxide 
might not accelerate the oxidation, and the enzyme 
preparation would apparently have no peroxidase 
activity. 

This interpretation would seem to explain our 


The hypothesis is advanced that the inability of 
the guinea pig and man to synthesize their require¬ 
ment of ascorbic acid is due to the lack or insufficiency 
of manganese in their tissues. The active oxidative 
or dehydrogenating mechanism is made up of man¬ 
ganese and the dehydrogenase, manganese acting in 
the capacity of a coenzyme. 

Further investigation in support of the hypothesis 
is in progress. Details will be published elsewhere. 


Department of Medical Chemistry, 


M. N. Rudra, 


Prince of Wales Medical College, 


Patna. Sept. 25. 


1 Nmnuj, 143, 811 (1939). 


Polyploids are More Variable than their Original 
Diploids 


apparently contradictory findings as to the nature of 
the oxidizing enzymes in tea leaf. Sreerangaohar’s 
fi n d i n g that tea tannin can be oxidized directly by 
an enzyme preparation obtained from tea leaf does 
not necessarily establish the presence of a tannin or 
catechol oxidase in the system. The claim put for¬ 
ward by one of us* that ascorbic acid oxidation is 
the primary stage in the fermentation process is 
also withdrawn. The direct oxidation of ascorbic 
acid by tea leaf tissue finds an adequate explanation 
in terms of the above theory. Other evidence has 
also been found against the existence of ascorbic acid 
oxidase in tea leaf, and these findings together with 
a fuller investigation of the cytochrome oxidase will 
be published elsewhere at a later date. 

J. Lamb. 

Tea Research Institute of Ceylon, 

St. Coombs, Talawakelle, 

Ceylon. 

E. A. Houghton Roberts. 
Indian Tea Association, 

Tocklai, Cinnamara P.O., 

Assam. 

October 5. 

1 Sreerangachar, H. B., Curr. Sci,, 8, 13 (1939). 

* Roberts, E. A. H., Bwchm,, 83, 842 (1939). 


Studying the modification of a large number of 
experimentally produced polyploid plants of various 
species and families (Solanacefle, Gramme®, Com- 
positse, etc.) within the single plants and in the poly¬ 
ploid lines in respect to the modification of their 
diploid forms, when the plants grew in equal environ¬ 
mental conditions, I found the following regularities. 
Cell dimensions showed in the majority of the cases 
studied a greater modification in the tetraploid than 
in the diploid plants. Cell dimensions of the experi¬ 
mentally produced octoploids were more variable 
than the cell dimensions of tetraploid and diploid 
forms. The numbers of chloroplasts per pair of 
stomata! cells were more variable in the tetraploids 
than in the diploids and much more variable in the 
octoploids than in the tetraploids and diploids. 
Counting, for example, the chloroplasts 1 in 100 pairs 
of Btomatal cells of each form of Nicotiana alata — 
diploid, tetraploid and ootoploid, the following values 
for the standard deviations woro respectively found : 
cy 8 » “ 1*81, =* 4 * 76 , and a 8n = 7 * 03 . (It was 

found that polyploidy does not affect the size of the) 
chloroplasts 1 *. It also does not significantly affect 
the variability of the chloroplast diameter.) The 
modification of tho cell dimensions decreases some¬ 
what gradually in the subsequent polyploid genera¬ 
tions, thab is, it decreases with the increase of the 


polyploid generations. But in the cases studied 


Role of Manganese in the Biological Synthesis 
of Ascorbic Acid 

In continuation of my previous work 1 , it has been 
found that the guinea pig liver also can synthesize 
ascorbic acid from the sugar precursors both in vitro 
and in vivo . The concentration of manganese neces- 
sary^ for .the synthesis is much higher than that 
required, in the case of rat liver. 



tetraploids still had more variable cell dimensions 
in the fifth generation than the corresponding diploids. 

It was logical to expect that a*greatermodification 
of the ceh sizes and of the numbers of the cbloro- 
plasts (assimilatory organs) of the polyploid forms 
should condition a greater modification of the plant 
size as well as of all the dimensions of the plant 
organs. Our measurements showed that this is true 
in the majority of the cases. Plant size, leaf dimen¬ 
sions, and flower dimensions were in the majority 
of the cases much more variable in the tetraploids 
than in the diploids. The organ dimensions of the 
octoploids were more variable than those of the 
diploids and tetraploids. 

# It ^as also logical to expect that a greater modifica¬ 
tion of the cell dimensions of the octoploid and 
tetraploid plants should lead to more frequent 
developmental anomalies. It was found that tetra¬ 
ploid plants formed a greater percentage of abnormal 
flowers and leaves than the diploids. The tendency 
was noted for tetraploids originating from species 
with large chromosome numbers to form a somewhat 
greater percentage of abnormal flowers than the 
tetraploids originating from species with sm all , 
chromosome numbers. Experimentally produced 
octoploids formed a much greater percentage of 
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abnormal flowers and leaves than the tetraploids and 
diploids. Modifications of the organ dimensions and 
larger percentages of anomalies of the tetraploids 
have the tendency somewhat to decrease with the 
increase of the polyploid generations, but in the 
majority of the cases both were still greater in the 
tetraploids than in the diploids. 

F x species hybrids of distantly related species had, 
in the majority of the cases, more variable cell and 
organ dimensions than the parental species ; they 
also formed abnormal leaves and flowers more often. 
Cell dimensions of the majority of the amphidiploids 
that were studied were also more variable than those 
of F i species hybrids from which they were produced. 
They also formed abnormal organs more frequently. 
An amphidiploid, however, did not show greater 
modifications of the cell and organ dimensions and 
did not form many more abnormal flowers and leaves 
than the F 1 hybrid from which it originated, but the 
latter was a cross product of distantly related species, 
showing very great modifications of cell and organ 
dimensions and forming a very large percentage of 
abnormal flowers and leaves. The numbers of seeds 
set per flower by the auto- and allo-polyploid plants 
were much more variable than the numbers of the 
seeds Bet by their ancestral forms. A series of allo¬ 
polyploid species, studied recently, showed greater 
modifications of cell and organ dimensions than the 
diploid species of the same genus. But there were 
also allopolyploid species that did not show greater 
modifications of the cell and organ dimensions in 
comparison with the diploid species of the same genus. 
The increase of the modifiabilities of polyploids and 
of certain F t species hybrids (the products of distantly 
related species) are of great significance from the 
evolutionary and plant breeding (agricultural) points 
of view, because they are closely connected with the 
plasticity and adaptability of the plants, playing at 
the same time an important role in the geographical 
distributions of the plant organisms. 

A series of allopolyploids and F x hybrids have, in 


addition to the increased modification, increased 
frequency of abnormal mitosis 3 , and more often pro¬ 
duced somatic mutations 3 . 4 than the parental species. 
Both allopolyploids and autopolyploids that propag¬ 
ate sexually often give rise to new hereditary varia¬ 
tions as a result of abnormal meiosis and crossings- 
over between partially homologous chromosomes 5 . 6 . 
Extensive studies in the genuses Triticum and 
iN'icotiana showed that in the majority of the cases 
polyploids are characterized by a much greater 
polymorphism than diploids. Our data are in close 
agreement with those obtained by N. I. Vavilov upon 
the same problem but from another point of view. 

Dontcho Kostoff. 

Institute of Genetics, 

Academy of Sciences of the U.S.8.R., 

Moscow. Augustf22. 

1 Cf. Kostotf, D., Curr. Set. , 7, 270-273 (1938). 

2 Kostoff, D., and Orlov, A., Ann. Bat., 8, 883-886 (1938). 

* Koatoff, D., Nature, 144, 599 (1939). 

4 Kostofif, D., Curr. Set, 3, 302-304 (1935). 

8 Kostoff, D., and Kendall, J., Garteribcuuoiss 9, 20-44 (1931). 

6 Kostoff, D„ J. Genet., 37, 129-209 (1938). 


Sir Frank Dyson 

I have been planning to write the life ©tf'my 
father, the late Sir Frank Dyson (formerly Astronomer 
Royal), but owing to war work have had to postpone 
the task for the present. I am, however, anxious to 
collect letters and other material before these are 
destroyed. 

May I appeal to those who knew my father for 
any letters they may have of Ms, or for any reminis¬ 
cences they may care to give me. I should very much 
value the personal reminiscences of his scientific friends. 

I shall naturally take the greatest care of all papers 
sent to me, and I undertake to return them within 
a few days. 

The Chimes, Mabgabet Wilson. 

Radford Rise, Stafford. 


Points from Foregoing Letters 


Observations are recorded by A. C. B. Lovell and 
J. G. Wilson of the frequency with which cosmic ray 
showers from the atmosphere affected two cloud 
chambers operated simultaneously and arranged in 
different ways. From the average multiplication 
observed when lead or aluminium is interposed be¬ 
tween the chambers, they conclude that large showers 
will be relatively more frequent in light elements than 
is indicated by the cascade theory applied to a single 
entrant particle. 

The evaporation of droplets in mists of phenolic 
germicide solutions has been studied by S. R. Finn 
and E. O. Powell by means of the ultra-microscope. 
The results, correlated with the biological findings, show 
that three* rough classes of bactericidal behaviour are 
distinguishable according to the volatility of the solute. 

From a study of the dimeric forms of o-hydroxy- 
isopropenyl compounds, W. Baker and D. M. Besly 
conclude that they must be derivatives of flavane. 
This structure satisfactorily explains their properties. 

J. J. Dowling describes a method for the com¬ 
parison of small resistances using ordinary laboratory 
apparatus. 

J. Weiss and H. Weil-Malherbe state that further 
quantitative work on the action of catalase has 


shown that catalase activity does not depend on the 
presence of oxygen. This is in agreement with the 
theory proposed recently and based on the earlier 
discussion by Haber and Willstatter. It was not 
possible to corroborate Keilirt and Hartree’s results, 
whose theoretical views are also criticized. 

N. K. Panikkar finds that PalcBmonetes varians is 
hypotonic in normal and hypertonic in dilute sea 
water. The osmotic pressure of its blood ranges from 
1*8 to 2*3 per cent JSTaCl for a corresponding range 
of 0*6-3 *5 per cent NaCl in external medium, 
isotonicity being at about 2*0 per cent. The 
homoiosmotic behaviour of the species is of interest 
in view of its habits and distribution. 

In examining the intestine of Amphioxus for amyl¬ 
ase activity, W. L. Doyle found that the greatest 
activity per unit area was in the caecum and the least 
in the lower intestine. The relation of pH to amylase 
activity was also studied and showed an optimum at 
pH 7. 

J. Lamb and E. H. Houghton produce evidence that 
the oxidase responsible for the oxidation of ascorbic 
acid in the tea leaf may be identified with cytochrome 
oxidase, and that it is unlikely that an ascorbic acid 
oxidase is present. 
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RESEARCH ITEMS 


Ghost Figures of Santa Cruz 

The wooden figures from Santa Cruz, which repre¬ 
sent the ghost or soul of a person who has been 
successful during his life and has gained prestige, 
are figured and described by Joyce Gillett, of the 
Cranmore Ethnographical Museum, Chislehurst, m 
Man of October 1939. These wooden figures are 
made after death and erected in the house of the 
deceased, when a feast is given. After the feast, the 
figure remains in the house standing in a comer. 
Very often skulls are seen standing around the 
figure, and these are said to be the skulls of past 
owners and keepers. Each figure has one keeper, 
and often gifts of tau and conch shells are placed 
before it. The figures are made, and regarded with 
esteem, not on account of an unwillingness to forget 
the dead, but because of a fear that unless something 
tangible is made in the likeness of a man who was 
lucky, that which was for the good of the people 
during his lifetime may be lost for ever. But if such 
an image is made, it is believed that the maker has 
captured for all time the gift of being lucky which 
was bestowed on the deceased, and this can now be 
transferred into the body of any living person— 
usually a member of the family or a relative—where 
it will continue to function. One example, now in 
the Cranmore Museum, was found in a disused house, 
not a ghost house, suspended from a height of five 
feet, and encased in a conical bird-cage of wood, the 
whole being covered with mats and tapa cloth, 
which appeared to have been smoked over a fire. 
On unwrapping, a very carefully decorated male form 
was found, in the nose and ears of which were 
pendants of pearl shell; pearl shell pendants hung 
on the hair, which was wrapped in tapa cloth and 
dressed in the shape of a cone, and protruded at the 
back of the neck. Biceps, wrists, knees, and ankles 
are circled with fibres on which are pendants and 
adornments of shell or seeds, while around the waist 
was a loin-cloth and a girdle of currency. The whole 
figure was dusted with turmeric. 


The Quintuplets 

J . W. Mac Arthur and A. R. Dafoe (J. Hered 30, 
359-364; 1939), continuing their analysis of the 
Dionne quintuplets examine their growth up to their 
fifth birthday. The quintuplets were unlike at birth 
but have become, as is usual in monozygotic twins, 
more si m i lar than fratemals. The variability in 
weights was greatest at times when growth was 
retarded—birth—weaning—before removal of tonsils. 
The m a x i m al differences fell from 45*1 per cent at 
birth to 7*2 per cent at five years. Similarly height 
differences fell from 4*5 per cent at one year to 
1*1 per cent at five years. The rates of growth of 
tho quintuplets are neither equal, nor proportional 
to hiribh weight, but are regulative as with regenerating 
parts which tend to reach their potential dimensions 
u nder equal environmental conditions. 
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parents who died within 10 days of infection with 
mouse typhoid were more susceptible than those 
from surviving parents. Selection and inbreeding 
from susceptible and resistant parents retained these 
characteristics, while hybrids between highly resistant 
and highly susceptible mice showed a monofactorial 
F % segregation for resistance to both typhoid and en¬ 
cephalitis virus. Resistance is dominant in both cases. 
The outbreak of epidemics m genetically hetero¬ 
geneous populations is discussed. Epidemics are 
caused in hitherto uninfected populations by the 
introduction and spread of a highly virulent, yet 
stable infecting, agent. In an infected population the 
agent remains stable but the resistance of the popu¬ 
lation is reduced by inadequate diet or other causes. 
The dosage in the popidation therefore increases. 
Those individuals which are innately susceptible 
become infected first. The epidemic curve reflects 
this genetical difference in susceptibility. 

Genetic Differences in Wild Drosophila pseudoobscw a 

Th. Dobzhanskit (Froc. Nat . Acad. Sri., 25, fill- 
314 ; 1939), continuing his studies on genetioal 

differences in wild popifiations, shows that samples 
of different populations of Drosophila pseudoobscura 
oaught in southern Texas show structural differences 
in the third chromosome similar to those previously 
found in California. Further, although some popula¬ 
tions were only \\ miles apart, these appeared to 
be different in constitution and to be distinot breeding 
units. 

Mouth-parts of the Female Anopheles Mosquito 

Ik Parasitology (31, 212-242 j 1939), O. G. Robin¬ 
son gives an account of the piecing mechanism used 
by the female mosquito during feeding. It appears 
that the observation made by Vogel in 1920 that the 
labral canal is closed ventrally by the opposed edges 
of the labral groove is confirmed. The hypopharynx, 
on the other hand, plays no part in the ventral 
closure of the food channel, except at its base. The 
use of the term ‘labrum-epipharynx 5 is dispensed with 
in favour of the simple designation of ‘labrum\ 
Snodgrass, it is pointed out, disagrees with the 
homology of the labella with labial palpi on the 
ground that the lobes of the labium have usually 
each a single muscle inserted directly upon it, whereas 
the palpi have antagonistic muscles. It is shown 
that in Anopheles the labella have these antagonistic 
muscles as in typical palpi, and the homology ig 
consequently upheld. During feeding, penetration of 
the skin of the victim is made by the labrura and 
the wide terminal blades of the mandibles act as a 
cap to the entrance of the labral canal and serve for 
its protection during penetration. The function of 
the maxillae is to help in the efficient and smooth 
penetration of the host’s skin. 

North American Bees of the Genus Osmia 

Under this title the Entomological Society of 
Washington presents the first volume of what is 
expected to be a series of memoirs. Written by 
Grace A. Sandhouse, it is a cloth-bound publication 
of 167 pages and was issued in August 1939. Bees of 
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the genus Osmia are essentially denizens of the 
palsearctic and nearctic regions, few being found 
elsewhere, and they are entirely wanting from the 
nearctic and Ethiopian regions. Of approximately 
280 names, which have been proposed for species of 
Osmia in the nearctic region, about 120 become 
synonyms and 30 are referred to other genera, thus 
leaving 130 names now m the genus. The issuing of 
this memoir was made possible from accumulated 
interest on a monetary bequest of the late Frederick 
Knab which was supplemented by a donation by 
Dr. E. A. Schwarz. Inquiries regarding the sale of 
this publication should be addressed to the Corre¬ 
sponding Secretary of the Entomological Society of 
Washington, care of the Bureau of Entomology and 
Plant Quarantine, Washington, D.C. 

Disastrous Earthquakes, January-June 1958 

J. P. B-oth^ has discussed the earthquakes felt 
by man during the first six months of 1938 (Revue 
pour Vitude des calamitis, 2, No. 7, 230-241 ; July- 
August 1939). The five most disastrous shocks were 
those of February 5 in Columbia, April 19 in Asia 
Minor, May 3 at Iguala in Mexico, May 19 at C61dbes, 
and June 11 in Belgium. The epicentral region of 
the Columbian earthquake, which was felt as far as 
Panama, corresponded roughly with the great ‘graben’ 
of the Cauca Valley, the depth of focus being 150 km. 
Considerable damage was done and people were killed 
and injured at Armenia, Calarca, Pereira, Manizalles, 
Aranzazu, Villa Maria, Riosucio, Aguadas, Medellin 
and Amaga. Probably the greatest shock of the 
period was the one with epicentre in the vilayet of 
Kirsehir in Turkey, where ten villages were com¬ 
pletely destroyed. Altogether about 756 houses were 
destroyed and 800-1,000 people were killed or gravely 
injured. The epicentre of the earthquake of May 3 
has been determined at the Observatory of Tacubaya 
to have been near Huilziltepee (Guerrero). This 
shock resulted in the destruction of much property, 
the deaths of five people and injury to thirty-eight 
others. The earthquake of May 19 with epicentre 
in the Straits of Macassar was particularly violent 
and did great damage at Dongala, where sixty houses 
were ruined. The earthquake was followed by a sea 
wave 2-3 m. high winch flooded areas 80-100 m. 
inland, doing great damage to dwellings, crops and 
merchandise and resulting in death and injury 
to several people. According to M. O. Somville, the 
epicentre of the Belgian earthquake of June 11 was 
in the centre of the Mons-Brussels - Ghent triangle 
and its depth of focus 50 km. This shock resulted in 
the deaths of three people and damage to property 
of several millions of francs. Damage to property 
was at Brussels, Audenarde, Courtrai, Lille, etc., 
windows were broken at Anvers, and the shock was 
felt at Paris and at distances up to 300 kilometres 
from the epicentre. 

Velocity of Coloured Light 

During the last twenty years, observations have 
been made to determine whether light of different 
colours travelled through interstellar space with the 
same velocity. They have in general been based on 
observations of the times of the primary minima of 
the light of two wave-lengths of a binary star, gener¬ 
ally Algol. Some have led to the conclusion that 
red light travels faster than blue, others the reverse. 
The question has been recently examined by J. S. Hall 
of Amherst College Observatory, working at the Sprout 


Observatory with grants from the American Philo¬ 
sophical Society and Swathmore College ( J . Franklin 
Inst., 228 ; Oct. 1939). He measured the light of 
Algol, of wave-lengths 5599 A. and 8060 A. respec¬ 
tively, by a photo-electric photometer and compared 
them with that of a non-variable star Alpha Persei, 
making corrections for background illumination, 
atmospheric extinction and sensitivity of the photo¬ 
meter. He concludes that the minima for the visual 
and infra-red rays occur at the same time with an 
uncertainty of 3 minutes. As the light from Algol 
takes 195 light years, that is, 55 x 10 a minutes, to 
reach the earth, this means that the speeds of the two 
lights are identical to within 3 parts in 55 millions. 
This supports the similar conclusion of Russell. Fowler 
and Borton from the scarcity of matter in interstellar 
space and the earth’s atmosphere. 

The Minor Planets of the Hecuba Group 

The above is the title of the Halley Lecture 
delivered by Prof. A. O. Leuschner on June 16, 1938 
(Oxford : Clarendon Press. 3s. 6 c?. net). The Hecuba 
Group comprises about one third of all the known 
minor planets, and they revolve about the sun with 
approximately twice the angular daily rate of Jupiter. 
When very close commensurabiUty exists, for 
example, if a planet revolves at almost twice the 
angular daily rate of Jupiter, the determination of 
the exact motion of the planet becomes complicated. 
Bohlin’s Group Method has been applied to the 
problem with considerable success, and von Zeipel 
and also Leuschner and his colleagues have developed 
the method, tables being published to facilitate the 
computations. In the “Berkeley Tables”, produced 
by Leuschner, higher order terms have been used 
than were employed by von Zeipel, and their applica¬ 
tion to Hygeia and a few other planets confirms their 
great accuracy. The Rechnen-Institut has recently 
utilized these tables for the development of the 
perturbations of the planets of the Hecuba Group, 
and Dr. Raube has already published the results for 
Erato and Antiope. There is a considerable amount 
of detailed examination of particular eases which 
present various difficulties, and those who are 
engaged in this highly specialized form of work will 
find much useful material in Prof. Leuschner \s 
lecture to assist them. 

New Mathematical Tables 

A seven-place parallel table of tan " 1 x in radians 
and log 10 (l -f- x*)> computed by Dr. L. J. Comrie, 
has been added to the “Tracts for Computers’* of 
the Department of Statistics, University College, 
London. Prepared in the first instance to assist in 
the fitting of curves of Pearson’s Type IV to frequency 
distributions, the table will obviously assist in any 
other problem which involves the numerical integra¬ 
tion of a rational function with a definite quadratic 
denominator; that the logarithms are not natural 
does not imply a complication in practice, for in any 
application except to a manufactured example a 
logarithm is sure to he multiplied already by some 
numerical constant. Second differences are provided 
for interpolation, and Dr. Comrie’s name is a 
guarantee of absolute accuracy. The printing is 
excellent, and if we oomplain that paper wrappers 
are an inadequate protection, that is because we 
have no doubt that the tables are going to be subjected 
to hard wear. The tables are published by the 
Cambridge University Press, price 3s, 9 d. 
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COALBURSTING 


A S the coal mines of Great 
Britain were mechanized, the 
standard practice became to under¬ 
cut the coal seam by means of a 
coalcutting machine and then to 
bring down the coal by drilling 
holes in the seam above the cut, in¬ 
serting charges of ‘permitted ex¬ 
plosives’ and then detonating these. 

This method of winning coal, how¬ 
ever, suffers from grave disad¬ 
vantages. Every shot that is fired 
is a potential danger, especially 
when detonation results in what is 
technically known as a blown-out 
shot. Even if no explosion results, 
the cloud of coal dust produced 
tends to make the mine atmosphere 
unpleasant and dangerous. Further¬ 
more, when shots are being fired, 
the workmen must be withdrawn 
from the coal face to a place of 
safety, thus interrupting work. 

Finally, the shock of the explosion 
may damage the roof so that the 
men on returning to the face are 
confronted with a changed set of 
conditions which may be very 
dangerous, especially when the roof 
is friable. When it is realized that 
in a single colliery 100,000 shots may be fired per 
annum, the magnitude of the potential danger is 
obvious. 

Any method which obviates the necessity for firing 
shots is of interest to the mining community, and 
furnishes an opportunity for pure science to be of 
assistance to industry. A great variety of chemical 




Fig. 2. 

Dislodqment or ooaXj completed : noth the pistons or the coal- 
burster FULLY EXTENDED AND THE CHUNKY NATURE OF THE COAL 
BROU0HT DOWN. 


and physical methods of bringing down coal have 
been tried during the last fifty years, one of these 
being the Tonge hydraulic wedge. The modem ‘coal- 
burster’ is a development of Tonge’s hydraulic wedge 
which has been made possible by the developments 
in metallurgical science and engineering practice in 
relation to the transmission of hydraulic power at 
high pressure. It entirely eliminates 
shot-firing and has been used over a 
sufficiently long period of time for 
its usefulness and efficiency to be 
assessed;' several hundred coal- 
bursters are now in use in the 
British coalfields. 

In coalbursting, the seam is un¬ 
dercut as before with a mechanical 
cutter and holes are bored in the 
coal above the cut by electric drills 
or compressed air drills of the tur¬ 
bine type. Now, however, the. 
coalburster is placed in the hole 
instead, of a charge of explosive. 
Briefly, the coalburster consists of a 
round stainless steel barrel (about 
3 ft. in length and 3 in, in diameter 
being a common size) chambered 
on one or both sides to accommo¬ 
date a number of pistons, or 
plungers, each about 2 in. long, 
which can be forced out radially 
from the barrel by hydraulic pres¬ 
sure, This hydraulic pressure is de- 
i * ? I ' i v i , vefbped by a small hand-pump, oon- 
i 1 1 * f |.i t T t i T to the burster by a length of 

h | i ar^ooured hose, a pressure of some 
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15,000 lb. to the square inch being developed and com¬ 
municated to the pistons. Since the hole in the coal 
has been drilled as a snug fit for the bar and steel liner 
which goes beneath it, the forcing out of the pistons in¬ 
volves the disrupting and breaking down of the coal. 
After the burster has been placed in the hole, the miner 
retires to the pump some 10-20 ft. away and operates 
the hand pump to generate the pressure required to 
burst down the coal. As a rule, the coal comes down 
within two or three minutes of commencing to 
operate the pump, and several tons of coal are 
brought down at each operation. 

One advantage of this technique is obvious—there 
is no possible risk of an explosion. Moreover, very 
little coal dust is produced, so that conditions pre¬ 
disposing towards an explosion are absent, and, of 
course, the mine atmosphere is much pleasanter and 
healthier for the workmen. Again, round coal of 
maximum market value is produced and it is not 
shattered or rendered ‘tender’ by an explosion; 


therefore it does not suffer from disintegration in 
transport. Finally, but not least important, the 
roof is in general not disturbed. Should any change 
in conditions take place, however, the fact that the 
men are present all the time, and not withdrawn as 
in shot-firing, means that there is a very much 
better chance of detecting changes in roof con¬ 
ditions. 

It is found in practice that the coalburster has 
very few limitations, that it will operate successfully 
on all types of coal, hard or soft, in stalls as in wide- 
work, and will function well under a variety of con¬ 
ditions. One colliery in Great Britain has for some 
years now been getting its whole output (8,000 tons 
per week) by means of coalbursters, shot-firing being 
completely eliminated. The device must be looked 
upon as a notable contribution to the safer working 
of coal mines and to the production of coal of higher 
market value than has been possible by the use of 
explosives. A. Harvey. 


SCIENTIFIC AND INDUSTRIAL RESEARCH IN 

NEW ZEALAND* 


T HE thirteenth annual report of the Department 
of Scientific and Industrial Research, New 
Zealand, which covers the year 1938-39, refers to 
the initiation of a number of new research activities. 
One of the most important of these is the formation 
of a Timber Protection Research Committee of the 
Council to direct and co-ordinate research on the 
preservation of timber from the attacks of wood¬ 
boring insects and fungi. The depreciation of build¬ 
ing securities from the attacks of these pests presents 
a serious problem in New Zealand, and the research 
programme planned by the committee contemplates 
work by the Entomological Division and Plant 
Diseases Division of the Plant Research Bureau, 
including biological studies of wood-infesting insects, 
penetration tests for wood preservatives, and toxicity 
tests with insects and fungi, as well as further work 
in the Dominion Laboratory on the analysis of wood 
preservatives and the chemical aspects of penetration 
tests. 

The serious effects of uncontrolled soil erosion have 
led to the establishment of an expert technical com¬ 
mittee on soil erosion and land deterioration, to 
report on the measures necessary to maintain vegeta¬ 
tive cover in New Zealand and prevent irreparable 
damage. The report of this committee is in process 
of publication and indicates that in few cases is the 
damage beyond repair, although in many areas soil 
erosion has reached a serious state, and a programme 
to handle the problems that are now apparent is 
outlined. 

In addition to its intensive studies on cheese 
starters, the Dairy Research Institute has carried out 
a number of investigations on butter-making, in¬ 
cluding the oxidation of the fat of butter in cold 
storage, starters for butter, and the factors affecting 
hardness of butter. Other work has been concerned 
with the chemistry of incipient oxidation defects in 
butter, and the control of mould in dairy products, 

* Thirteenth Annual Report of the Department of Scientific and 
Industrial Research. Pp. 184. (Wellington, N.Z.: Government 
Printer, 1980.) 2a. 9 d. 


including the resistance to mould attack offered by 
different pigments, and the effect of various paint 
vehicles and driers. The Plant Diseases Division of 
the Plant Research Bureau has continued its investiga¬ 
tions on the control of dry rot in swedes and turnips, 
the control of club-root, and the use of arsenate, 
derris and nicotine sprays and dusts for the control 
of diamond-back moth. Other work of this Division 
has been concerned with timber preservation and 
the testing of seed disinfectants ; a fourth list of 
certified sprays has been issued. The Entomological 
Division has continued its work on the introduction 
of parasites for the control of the diamond-back moth, 
on the sheep maggot fly problem, and on timber 
borers. Animal research at Massey College has been 
concerned with the application of accurate scientific 
methods for measuring wool characteristics to the 
grading of individual stud sheep, and arrangements 
are being made with the Wool Manufacturers Research 
Association at Dunedin for the commercial processing 
of wool with known said accurately measured char¬ 
acteristics. 

Fruit research has covered fertilizer, rootstock and 
pruning experiments on apples, and studies for the 
chemical control of bronze-beetle and red-mite, 
physiological studies of interned cork of apples, 
spraying experiments and the testing of certified 
sprays. The Fruit Cold Storage Committee has in¬ 
vestigated the use of copper-treated wraps for the 
control of the spread of grey mould in winter cole 
pears, as well as the effect of fertilizer treatment on 
the keeping quality of Cox’s Orange Pippins and other 
varieties of apples. Storage trials have been continued 
with Ballerat and Washington apples. Experimental 
work on boron in relation to physiological diseases 
has been directed towards the persistence of boron 
dressings in soil. 

The Tobacco Research Advisory Committee has 
been concerned with seed-bed experiments, seed 
germination studies and investigations on mosaic 
disease. The plant selection work has yielded a 
natural Italian perennial rye grass cross ecotype, 
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showing definite promise for short-rotation arable 
lye, such as occurs in the South Island. Interesting 
work has been carried out by the Plant Chemistry 
Laboratory on plant growth-substances and their 
effect in promoting the rooting of cuttings, and par¬ 
ticularly effective results have been obtained with 
P-indolylbutyric acid. 
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The report also refers to the work of the Leather 
and Shoe Research Association, the Wool Manu¬ 
facturers Research Association, which has continued 
the study of the raw wool scouring process, to radio 
research, the activities of the Social Science Research 
Bureau and of the Dominion Laboratory and Geo¬ 
logical Survey. 


THE CRAB NEBULA: A PROBABLE SUPER-NOVA 


T HE Crab Nebula in Taurus, which has the 
distinction of being No. 1 in Messier’s Cata¬ 
logue, is of peculiar interest, as is shown by articles 
published respectively in L' Astronomic (August 1939) 
and in the Telescope (September 1939). These articles 
summarize the results of several technical papers 
published on this subject during the past few years. 
It seems likely that the Crab Nebula was first recorded 
by John Bevis, an English physician, in 1731. It was 
rediscovered m 1758 by the French astronomer, 
Charles Messier, and was later the subject of careful 
scrutiny by Sir William Herschel. It was observed 
with the great reflector at Parsonstown, Ireland, by 
Lord Rosse, whose drawing of the nebula, published 
in 1844, probably suggested its name. It remained, 
however, for astronomical photography to show, first 
in 1892 by Isaac Roberts and later by the American 
astronomers (Keeler, Curtis and Ritchey), its 
peculiar filamentary structure and afterwards to 
provide data for measuring its linear rate of expansion 
of about 0*18* per annum. 

Using this value and the present angular dimensions 
of the nebula and extrapolating backwards, an 
interval of about'800 years is obtained for the nebula 
to expand from a point of origin. A similar time 
interval (900 years) was obtained by Hubble. Spectra 
of the Crab Nebula, first obtained in 1913-15 at the 
Lowell Observatory, showed a bowing of the emission 
lines, when the slit of the spectrograph crossed the 
whole extent of the nebula (major axis 6'). Inter¬ 
preting this feature as a differential Doppler effect 
due to the approaching nearer Ride of a shell of gas 
and the receding further side. May all in 1937 derived 


a velocity of expansion of about 1,300 km./sec. from 
Lick spectrograms. Assuming a constant rate of 
expansion, he concluded from the available data that 
the epoch of the outburst was about a.d. 1100. 
Meanwhile, Lundmark had pointed out that the 
Crab Nebula was near the position of tho bright 
object recorded in Chinese and Japanese annals as 
having been seen for six months in a.d. 1054. In 
1934, a translation by Y. Iba of the Japanese records 
gave the position of the object as near the star 
£ Tauri and its brightness as equalling that of 
Jupiter. By combining the apparent linear expansion 
in seconds of arc per annum with the absolute ex¬ 
pansion in km./sec., the order of distance was de¬ 
rived as 1,500 parsecs, equivalent to nearly 6,000 
light years. Using this distance and the apparent 
magnitude of Jupiter (—2*2 m.), the absolute 
magnitude of — 13*1 is obtained for the nova, which 
must have been at least one hundred times as bright 
as an ordinary nova. 

In Contribution from the Mount Wilson Observa¬ 
tory No. 600, W. Baade assembles the evidence for 
the existence of two classes of novin, common nova* 
and supor-novte, which differ in luminosity by a 
factor of about 10,000. Typical of the former class 
is the nova which appeared in the Andromeda nebula 
in 1885 and reached a maximum apparent visual 
magnitude of 7*2, equivalent to ail absolute magni¬ 
tude of — 15*0. To this recently recognized class 
of super-nov«i, so the evidence suggests, tho nova 
of 1054 may have belonged, and the expanding shell 
of gas originating with the cosmic explosion is still 
visible as the Crab Nebula. 


TREATMENT FOR ROT-PROOFING SANDBAG 

REVETMENTS 


S ANDBAG revetments exposed to the weather tend 
to break up, due to rotting of the sandbags, and 
inquiries have been made about preservatives. Two 
types of preservative are suitable. They are re¬ 
spectively a creosote or tar distillate, used as a 
water emulsion, or a solution of an organic copper 
salt in creosote made up into an emulsion. The 
former is more widely available than the latter and 
is Suitable for treatment of revetments in position 
which have aJre^dy deteriorated by being exposed to 
^ weather fb* #Qme time. The latter is more potent 
& fe ; mi^reri^xpensive, and its use will not 
unless the bags are in good 
n * I-*- rt is desirable to take down the 
t aft tlbe bags and,then te-pite 


The application of the preservatives should conform 
with the following specification : 

(1) A creosote or tar distillate of medium creosote 
type applied as a water emulsion in such a quantity as 
to give on the exposed portion of the bag a coating of 
creosote not less than one fifth of the normal dry 
weight of the fabric exposed. This is given approxi¬ 
mately by a 25 per cent creosote emulsion when 
sprayed on the bags to give a thorough coating, 
completely satisfying the absorption of the fibres, 
The creosote should comply with British Standard 
Specification No, 144/1936, ‘Creosote for preservation 
of timber’. 

Any normal emulsifying agent may be used and 
the following is given as an example of the process 
of emulsification. 
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The following ingredients are used: 65 parts 

creosote and 36 parts water with 1*2 parts oleic acid, 
0-8 parts casein and 0-36 parts sodium hydroxide as 
the emulsifying agent. The agent is dissolved in 
water and the two fluids are mixed in a jet similar to 
that of a cream-making machine. An e muls ion pre¬ 
pared in this way should be stable and can be trans¬ 
ported in drums or kegs. Before use it should be 
diluted with water to a suitable consistency for 
spraying so that the creosote content does not fall 
below 26 per cent. 

(2) An organic copper salt is dissolved in creosote 
or tar distillate of the type indicated in (1) above, 
the solution then being made up into an e mulsi on 
with water, by the use of a special type of emulsifying 
agent. The copper salt should be one of an organic 
fatty acid of high molecular weight (such as, for 
example, copper oleate). The organic copper salt 
should be added in the proportion of 16 per cent of 
the weight of the creosote, and the whole should be 
emulsified with water. When sprayed on the bags it 
should be applied as 20 per cent emulsion. This will 
leave 0-5—1 *0 per cent of metallic copper, estimated 
on the normal weight of the fabric when conditioned 
under ordinary atmospheric conditions. 

Care should be taken to coat thoroughly any 
seams visible on the face of the pile and to work the 
emulsion well into the seams. The spraying should 
be done with a paint spray or horticultural spray, 
and the stirrup-pump recommended for A.R.P. fire 
protection may be used if no other spray is available. 
Care is needed to avoid fire risk during application 
as when handling creosote in the ordinary way. 
As creosote may cause permanent stains, suitable 
measures should be taken to protect the surface of 
buildings against which the bags are placed whilst 
spraying is in progress. 

In order to obtain the best possible penetration 
into the revetment the preservatives should not be 
applied immediately after a heavy rain. They will 
be far more effective if the pile is given a reasonable 
time for drying after rain. 

It will be desirable to repeat the treatment, and this 
should be done at intervals not exceeding three 
months. 


UNIVERSITY EVENTS 

Durham. —The honorary degree of D.C.L. haw been 
conferred on Sir Charles Peers, chief inspector of 
ancient monuments and architect in charge of the 
Durham Castle restoration scheme since 1933. The 
honorary degree of M.Sc. has been conferred on Mr. 

C. A. Linge, clerk of works for the scheme. 

London. —Owing to the war, and the absence of 
the University from London, the following honorary 
degrees among others have been conferred in absentia : 

D. Sc. on Prof. Niels Bohr and Sir Robert Robinson ; 
D.Sc. (Economics) on Mr. R. G. Hawtrey and Mr. 
Simon Marks. 

Oxford.—R. S. G. Rutherford, Wadham College, 
has been appointed a research officer in the Institute 
for Research in Agricultural Economics as from 
October 1. 

Dr. S. N. Chakravarti, St. Catherine’s Society, has 
been granted the degree of D.Sc. for his work in 
synthetic organic chemistry. 


SCIENCE NEWS A CENTURY AGO 

Fecundation and Development of Plants 

At a meeting of the Ashmolean Society, at Oxford, 
on November 19, 1839, Prof. Daubeny explained the 
new views with respect to the fecundation and the 
development of plants, which had been brought for¬ 
ward by Brown, Mirbel, Schlieden and other botanists 
of the day. When Linnaeus, he said, had. established 
the doctrine of the sexuality of plants he left to his 
successors two branches of inquiry in a -manner un¬ 
touched, namely, first, in what precise method do 
the stamens operate upon the pistils when they cause 
fecundation to take place; and secondly, to what 
extent can we trace an analogy between the mode 
of fecundation and development in. the case of flower¬ 
ing plants where sexes exist, and in that of crypto- 
gamous ones, where they are not discoverable. The 
first of these points had been elucidated by the 
researches of Brown, A. Brongniart and Ehrenberg, 
while the analogy subsisting between flowering and 
cryptogamous plants had been, investigated by Mirbel 
in France and Schlieden in Germany. The former 
observed new cells originating out of those already 
existing in the case of Marchantia ; while the latter 
appears to have shown that a process the same in 
kind takes place within the pollen tubes emitted 
from flowering plants at the very time they reach 
the ovary and impregnate it, as well as the cells of 
the plant in the subsequent stages of its growth. 
From Schlieden’s researches it would seem to follow 
that the embryo exists in the pollen, and not in the 
ovary; the office of the latter organ being merely 
that of furnishing to the young individual a receptacle 
and nourishment. This, however, was disputed by 
Mirbel. 

Conception of the Steam Hammer 

In his ‘‘Autobiography”, James Nasmyth, when 
speaking of the iron ship Great Britain, which it was 
at first intended to drive by paddlewheels, said that 
Mr. Francis Humphries, finding great difficulty in 
obtaining tenders for the large wrought iron shaft, 
approached Nasmyth. “In. this dilemma,” said 
Nasmyth, “he wrote a letter to me. . . . This 
letter immediately set me a-thinking. How was it 
that the existing hammers were incapable of forging 
a wrought-iron shaft of thirty inches diameter ? 
Simply because of their want of compass, of range 
and fall, as well as of their want of power of blow. 
A few moments’ rapid thought satisfied me that it 
was by our rigidly adhering to the old traditional 
form of a smith’s hand hammer—of which the forge 
and tilt hammer, although driven by water or steam 
power, were mere enlarged modifications. . . . The 
obvious remedy was to contrive some method by 
which a ponderous block of iron should be lifted to 
a sufficient height above the object on which it was 
desired to strike a blow and then to let the block 
fall down upon the forging, guiding it in its descent 
by such simple means as should give the required 
precision in the percussion action of the falling mass. 

, . . I then rapidly sketched out my Steam Hammer, 
having it all dearly before me in my mind’s eye. 
In little more than half an hour after receiving Mr. 
Humphries’s letter narrating his unlooked-for diffi¬ 
culty, I had the whole contrivance, in all its executant 
details, before me in a page of my Scheme Book. . , . 
The date of this first drawing was the 24th November, 
1839.” 
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The Fossil Fishes of the Yorkshire Coalfields 

On November 20, 1839, the naturalist William 
Crawford Williamson (1816-95) contributed to the 
Geological Society a paper “On the Fossil Fishes of 
the Yorkshire and Lancashire Coal Fields'”. Within 
the previous four years the Coal Measures of these 
counties had assumed a zoological importance which 
hitherto they had not been supposed to possess. In 
Lancashire ichthyolites had been lately found to per¬ 
vade the whole of the series from the Ardwick lime¬ 
stone to the millstone grit, and in Yorkshire they 
had also been found in abundance. These remains, 
except in the ease of the Ardwick limestone, always 
occurred in highly bituminous shale and were most 
abundant where plants were least numerous. The 
fishes were found chiefly in the roof of the coal, 
rarely in the seam itself, and not often in its floor. 
The author made some observations on the manner 
in which ichthyolites were associated with other 
fossils in the Coal Measures. At Burdiehouse they 
occurred in the midst of fresh-water shells and Cypris ; 
at Coalbrook Bale with marine Testaoea; at Middle- 
ton, near Leeds, with LinguUe; and at the top of 
the series in Lancashire and Derbyshire with Mytili 
and Melanias. When he read this paper, Williamson 
was a medical student; in 1851 he became first 
professor of natural history, anatomy and physiology 
at Owens College, Manchester. He was Wollaston 
medallist in 1890. 


Homan Causeway 

“Some works for improving the channel of the 
Scheldt”, according to the QenUewian's Magazine, 
of November,^ 1839, “have occasioned several 
extensive cuttings across the old Roman cause¬ 
way called La Chauss£ do Brabant de Brunehaut, 
which connects in a straight line the towns of 
Bavay and Toumay. These cuttings took place on 
the spot described in the Itinerary of Antoninus as 
the Pons Soaldis. In the course of the works there 
have been discovered on various points remains of 
constructions, and large quantities of material which 
indicate the site of a town or large village; and it 
appears that in this locality several bridges have 
been thrown over the Scheldt. This discovery shows 
that the point given by antiquaries as Pons Scaldis 
was not merely a bridge over the Scheldt, but a 
Roman station which was probably fortified.” 


Royal Botanic Society 

The issue of the Gend&man'a Magazine of Novambei 
1839 contains the following information : “A charter 
of incorporation has just been granted to this Society, 
™ the promotion of botany in all its branches, and 
its application to medicine, arts, and manufactures, 
ana also for the formation of extensive botanical and 
ornamen t al gardens within the vicinity of the 
metropolis’. The Charter appoints the Duke oi 
J^cimaond as the first president, Mr. Marjoribankg 

5* S* Duke of Norfolk, the 
Bari of Albemarle, Mr. Rushbrook, Philip Barnes 
and Jam*# de Carle Sowerby Esqs. the first council- 
Organization is similar to that of othei 
gocdefes, and meetings for the diflcussior 
wpjeata will he held periodically. The 
by the charter fox 
ftotor * Progress foi 
in 
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APPOINTMENTS VACANT 

Applications aio Invited lor the following appointment on oi 
before the dates mentioned: 

Leotuede m tile Mining Department—The l*rJnelpal, Technical 
College, SundeiUnd (Novembei 26). 

Sub-Libraeun of the University of Capo Town—The Secretary, 
Office of the High Commissioner for the Union oi South Alncu,. 
Trafalgar Squaie, W.C.2 (December 31) 


REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly Books Supplement) 

Great Britain and Ireland 

The British Academy. Presidential Address, 12 Julv 1930, by Sir 
David Ross. (Fiom the Proceedings of the British Academy, Vol. 25.) 
Pp. 8. (London : Oxford University Picas.) 6 d. net. [2510 

Borough of Falmouth Public Library. Desoi iptive Catalogue of 
the Paintings and Engilivings in the Maritime and General Art Col¬ 
lections. Pp. 28. (Falmouth: Public Library.) 2 d. [2510 


Other Countries 

Commonwealth of Australia : Council for Scientific and Industrial 
Research. Bulletin No 129 : Investigations on Chilled Beef, Tart 2 . 
Cooling and Storage in the Meatworks By W. J. Scott and Dr. J. R. 
Vickery. Pp. 68, (Melbourne. Government Printer.) [2310 

Indian Forest Records (New Series). Botany, Vol. 1, No. 5 : Re¬ 
cently Introduced or Otherwise Imperfectly Known Plants from the 
Upper Gangetic Plaiu. By Mukat Belrni 1 Raizadn. Pp. vl+223-236. 
12 annas ; Is. Entomology, Vol. 6, No. 3 : Now Species and Biology 
of Coeeotrypea and Thctmnurgidcs (Scolvtidae, Col.). By U. F C, 
Beeson. Pp. ii+279-308. 10 annas ; Is. (Delhi: Manager of Pub¬ 
lications.) [2310 

Mmlatxy of Agriculture, Egypt: Technical and Scientific Service. 
Bulletin No. 186: The Pomegranate Fzuit Butterfly Virachola livia 
Klug ; Morphology, Life-History and Contiol. By Dr. A. D. Hanna. 
Pp.Ii+54+40 plates. P.T. 10. Bulletin No. 1 96 ; Further Tonnage 
Teste of Imported Sugar Cane Varieties. By Arthur H. Rosenfold. 
Pp. 10+2 plates. Mills. 15. Bulletin No. 203 : Manurial Require¬ 
ments of Sugar Cane In Egypt. 3 : Further Bate of Nitrogen Experi¬ 
ments. By Arthur H. Rosonfold. Pp. li+24+5 plates. Mills. 36. 
Bulletin No, 209 : Some Mealy Bugs of Egypt and Experiments on 
their Control by means of Chemicals. By M. Beshir and M. Hosny. 
JP-16* P-T. 2. Bulletin No. 216 : Some Notes on the Potato Tuber 
Moth (PMhorwuiea operculelta, Zell.). Bv Risk Attla and BIshara 
Mattar. Pp, it+130. P.T. 10. Bulletin No. 223 : Study and Control 
83“^ By Di. Amin Pikry. Pp. iH 10+21 plates. 
P.T. 4. Bulletin No. 220 : Pneumococcus In Camels. By Dr. IlUbsein 
Kamel. Pp. 12+4 plates. P.T. 2. Bulletin No. 235 : The Cottons of 
Egypt. By H. A. Hancock. Pp. 24. P.T. 2. (Cairo : Government 
Press.) [2410 

Egyptian Government: Ministry of Publio Works. Annual Report 
fp* jbo Year 1932-33. English Version. Part 1. Pp. 214. P.T. GO. 
Part 2. Pp. 438+12 plates. P.T. 100. (Cairo: Government 
Press.) [2110 

„ J&S* Department of the Interior : Office of Education. Bulletin 
1939, Misc. No. 3 : Education in the United States of America. Pp. 
55. 16 cents. Leaflet No. 52: Know Your Modem Elementary School. 
By Helen K, Mackintosh, (Know Yout School Series.) Pp. m+22. 
a Vocational Division Bulletin No, 198 (Business Education 

Seri<s No. 11): Conference Topics for the Retail Grocery Business. Re- 
2? revised by Kenneth B. Haas and B.‘Frank Kyker. 

Pp, lli+138. 20 cents. (Washington, D.C.: Government Printing 
Office.) [2410 

fc 5. e States National Museum, Vol. 87, No. 

LA G^oric Revklon of the Staphylinid Beetles of the 'tribe 
Paederini. By Richard E. Blackwelder. Pp. 93-126. (Washington, 
D.C.: Government Printing Office.) [&U0 

rnJ? e w 0ir A. °* Entomological Society of Washington. No. 1: 

A ^ erlca h Bees of the Genus Omta (Hymenopteia: 
Apoldea). By Grace A. Sandhouso. Pp. iv+167 (ll plates). (Wash¬ 
ington, D.O.; Entomological Society of Washington.) [2410 

U.S. Department of Commerce: National Bureau of Standards. 

Lr of Oxidation of Steels as determined 
from Interference Colors of Oxide Films. By Dunlap J*. MoAdam, lx. 

(Washington, D.O.: Government 
Printing Office.) 10 cents. [24io 

Gommlttee for Aeronautics. Report No, 670: 
of 18: 8 Chromium-Nickel Steel as affected 
By D. J, McAdam, Jr. and R. W. Mebs. 
cents^ 42 ’ (Washington, D.C.: Government Printing Offloe.^16 

Airnuad Report of the Department of 
Wreh ; Welltagtoa: Govern^ 

FfSSS? 1 * of Malaya. By Sir Lewis Leigh 

doSar?* 6* ^+240, (Kuala Lumpur: Government Press.) 2.60 
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SCIENTIFIC AND TECHNICAL LITERATURE 
AND INFORMATION 


T HE incidence of hostilities has already 
brought in its train considerable dislocation 
in the various activities that are concerned with 
the provision of literature and information In 
the world of science and technology this disloca¬ 
tion may seriously affect the national effort unless 
its implications are rapidly appreciated and 
appropriate readjustments made To the dis¬ 
turbance that, as in the War of 1914-18, resulted 
from interference with the supply of foreign 
literature and from the diversion of money and 
labour into activities apparently more necessary 
than the provision of information, the present 
conflict has added the distraction caused by air¬ 
raid precautions. In consequence of these latter, 
many institutions have ceased their activities, or 
transferred them to locations relatively remote from 
centres of storage and distribution of information. 

A re-orientation of scientific and technical inves¬ 
tigation is essential in war-time. To a certain ex¬ 
tent research based on careful analysis of previous 
work must yield place to intensive experimentation 
devoted to the rapid solution of urgent problems, 
and to enhanced productivity along well-estab¬ 
lished lines, involving observation and testing 
rather than co-ordination and deduction. 

There is still a case to be made out for research 
of the more fundamental type, divorced from 
considerations of purely war-time expediency, just 
as there is a case strongly supported for the 
provision of intellectually satisfying literature and 
art. But the present review is more concerned 
with the provision of literature and information 
specifically germane to the war demands. 

Of outstanding importance in this connexion is 
the supply of current scientific and technical 
periodicals, both domestic and foreign. Seoond 


only to this factor of supply of literature is that 
of its distribution for individual consultation in 
accessible localities. Lastly, there is the problem 
of adaptation of the literature to meet specific 
needs, that is, the problem of co-ordinated informa¬ 
tion or documentation. 

As regards the supply of scientific periodicals, 
there is no reason to anticipate interruption in the 
receipt of the publications of non-European 
countries. But there may be delays in receipts, 
and occasional lacunae due to enemy action. Prob¬ 
ably the only real trouble will be delay, since 
replacement of any issues actually lost will be 
fairly simple. In the case of supplies of European 
periodicals, especially those emanating from Ger¬ 
many, considerable reduction in the normal 
supplies must he anticipated, and replacements 
will be difficult, if not impossible. It is important, 
therefore, that such stocks as are received should 
be wisely allocated to storage and distribution 
centres, and that any copies received for purely 
temporary perusal should be conserved in case of 
need. A clearing-house for this section of literature 
is needed at the outset, to which surplus copies 
can be sent for conservation, and demands for 
filling gaps submitted. Something on the lines of 
the Smithsonian Institution service might perhaps 
serve the purpose. 

In regard to distribution, it is obvious that 
more elasticity will be needed in consequence of 
the re-distribution of centres of research. Many 
provincial libraries will have abnormal calls upon 
them for literature, whereas many London libraries 
will experience a falling off in demand, especially 
for consultation on the spot. The necessity for 
lending will be augmented, and the risk of casual 
losses in transit enhanced; added to this risk, 
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there will be that of destruction of publications 
issued, due to enemy action or accident 

From the point of view of increased need for 
borrowing publications, it is satisfactory to know 
that the lending service of the Science Library, 
South Kensington, will he maintained, and 
augmented to any necessary degree. The situation 
is being carefully watched, and appropriate steps 
are to he taken to meet any increase in demand 
for these widely appreciated facilities. But it 
must he remembered that this library is situated 
in a fairly vulnerable area, and alternative supplies 
ought to be provided in case its own are dislocated 
The National Central Library is still functioning 
as a clearing-house for demands for hooks on loan, 
hut it relies very largely upon the Science Library 
for supplies of scientific and technical publications. 
Probably, in this respect, it is not so much neces¬ 
sary to create alternative central scientific lending 
libraries as to establish a system of co-ordination 
among the various provincial libraries, of the 
university and research types. 

A union-catalogue of war-time holdings of 
important foreign (especially European) periodicals 
in such libraries as axe willing to lend appears to be 
a necessary first step. This catalogue could very 
rapidly be compiled, and located at the proposed 
institution serving as a clearing-house for supplies. 

Finally, there remains the problem of supplying 
information, that is, of documentation; this 
service naturally comprises the initial one oi 
indexing or abstracting. So fax as is known, the 
normal peace-time British abstracting services are 
continuing to function, and our workers can rely 
also upon a steady supply of abstracts, etc., from 
the United States. But these latter may be 
delayed and interrupted, and the importance of 
an acceleration in the tempo of abstracting must 
be emphasized. A review of the available 
machinery in Great Britain is obviously needed 
in the present circumstances. Perhaps, as the 
sequel, a better co-ordination will be secured and 
overlapping avoided; what is important, how¬ 
ever, is that any gaps should he closed. 

On the wider question of documentation, a 
warning against over-emphasis upon specialization 
is needed British research services are rightly 
proud of their diversity and individuality. But 
with the threat of war-tame economies, and the 
' the speed of the survey 


Great Britain that undue attention is focused 
upon outstanding publications, whereas others 
are very largely neglected This criticism applied 
particularly to publications in difficult languages 
There is no excuse for neglecting such publications 
at a time when thousands of refugees, representing 
many different languages, are living in Great 
Britain and anxious to assist in any possible way 
the national effort. 

Finally, the methods now in vogue for recon¬ 
stituting published scientific and technical records 
into forms adapted to easy reference in relation 
to specific problems need to be improved It has 
long been obvious that our present methods are 
largely a legacy from the last century, when 
records were much less numerous and activities 
less interdependent Moreover, new techniques 
have been introduced, for example, into the 
business world, that are capable of adaptation 
with great resulting advantage into the field of 
scientific documentation Hitherto their use in 
this field has been hesitating and half-hearted, 
and consequently their value has been diminished. 
A co-ordinated, large-scale adoption of modem 
methods is long overdue, and the present emer¬ 
gency suggests itself as providing the necessary 
inducement, for the reason that now the efforts 
of research workers, technologists and business 
entreprenexvra are directed to a specific task, and 
canalized in particular channels Co-operation of 
endeavour and interchange of information are 
essential if the effort is to be a maximum. 

To sum up : a central body is needed imme¬ 
diately to meet the conditions now obtaining in 
respect of the supply and use of current European 
scientific and technical periodicals. Its functions 
would he to record holdings of such publications 
in the various centres of research and libraries, 
and to maintain a service of spare issues for 
replacements in the various centres It would also 
serve as a centre for lending via regional services 
outside London, and to co-ordinate information 
services and ensure adequate ‘coverage’ of the 
periodicals selected for attention Any additional 
abstracting or digesting, translation or reproduc¬ 
tion necessary might also come within its purview. 
Eventually it might be possible to cover non- 
European literature in addition, but the establish¬ 
ment of a central body for the limited purview 
suggested appears to he an urgent need. Lastly, 
it would act as a repository of information, and 
distribute appropriate extracts, epitomes or com¬ 
plete dossiers as needed. 
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THE BIOLOGY OF THE CELL SURFACE 


The Biology of the Cell Surface 

By Ernest Everett Just. Pp. xi+392. (London : 

The Technical Press, Ltd., 1939.) 26s. net. 

R. JUST has written an interesting account 
of his personal views on a group of subjects 
including fertilization, cell division, and the 
function of chromosomes. The first part of the 
book, dealing mainly with the structures, func¬ 
tions, and movements of the ectoplasm (the outer 
layers of the protoplasm) of marine eggs, contains 
a large amount of material on which there is fairly 
general agreement. The following chapter, on 
water, deals with the movements of water in eggs, 
and between eggs and their environment. It is 
stated that when eggs are placed in hypertonic 
saline, water leaves the egg in discrete droplets, 
which apparently have to pass through compara¬ 
tively narrow channels in penetrating the ecto¬ 
plasm. This extremely interesting observation, if 
confirmed, would invalidate the majority of the 
work which has been done on the permeability of 
marine eggs, in which it is assumed that water 
leaves the egg by simple diffusion. In the same 
chapter, Dr. Just betrays some doubt as to the 
existence of a relatively impermeable membrane 
at the surface of the cytoplasm. There is to-day 
no ambiguity on this point; the impedance 
studies of Cole ( J . Cell . Comp. Physiol ., 1, 1 ; 
1932 ; J. Gen. Physiol ., 18, 877 ; 1935) have 
shown that such typical eggs as those of Arbacia 
and Hipponoe have a membrane which is 
impermeable to ions, while Chambers (Biol. Bull., 
69, 331; 1935) has shown by microdissection that 
this membrane is liquid and fatty in character. 

The account of fertilization and parthenogenesis 
is excellent and perhaps the most interesting part 
of the book. Dr. Just’s objections to Loeb’s 
‘superficial cytolysis correction’ theory of partheno¬ 
genesis are justified by adequate experimental 
evidence ; he presents an alternative view (p. 245) : 
“The most important factor in all modes of 
initiating development is a dehydration process 
affecting directly or indirectly the ground sub¬ 
stance” of the cytoplasm. With this statement 
there may be some measure of agreement, although 
ultra-violet light, which is an effective partheno- 
genetic agent with many eggs, and the prick with 
a needle which will initiate development in a frog 
egg, can scarcely be considered as dehydrating 
agents. This rebuttal of Loeb scarcely justifies, 
however, the following remarks (pp. 238-239): 

“The history of biological research furnishes us 
with other examples which illustrate the short¬ 


comings of such physico-chemical approach in the 
setting-up of a singly studied property of living 
matter as synonymous with the whole complex 
of life-processes. Witness the theories of oxidation, 
permeability, electrical conductivity, viscosity, 
and the like. ... Or take the almost universal 
fashion in which Hill’s work on nerve conduction 
was accepted. By ‘proving’ that a nerve conducts 
without heat-loss this work must lead logically to 
the conclusion that the nerve fibre is not living, 
since it gives no evidence of metabolism. Strictly 
orthodox morphologists have likewise often pre¬ 
sented theories of life-processes on the basis of 
demonstrations that only emphasize anew the 
capacity of the living thing, though debased, to 
respond according to its specific and intrinsic 
irritability. The now perfect collapse of the 
organizator theory is a case in point.” 

The first sentence of this paragraph shows that 
Dr. Just is flogging a horse which is not only dead, 
but had never lived except in the minds of a few 
holding extreme views. Such remarks impair a 
book which is always interesting when dealing 
with the author’s own experimental work, and 
their rather frequent occurrence may lead many 
to dismiss it at less than its true value. 

Succeeding chapters on cell division and cleavage 
are of great interest. Much ingenious indirect evi¬ 
dence is quoted to show that cell division may he 
independent of nuclear division. It is regrettable 
that the excellent work of E. B. Harvey on 
parthenogenetic merogeny (Biol. Bull 71, 101; 
1936) is not once mentioned. Mrs. Harvey has 
shown that non-nucleated egg fragments of a 
number of species, for example, Arbacia punctu- 
lata, will develop, after parthenogenetic treatment, 
in a manner closely similar to that of the normal 
egg up to the stage of a blastula of about 500 cells. 
They do not, however, form free-swimming larvae, 
and it seems highly probable that development 
beyond this stage is normally controlled by the 
nucleus. Thus the possibility of independent 
division of nuclei and of cytoplasm inferred by 
Dr. Just has, in fact, been directly observed. 

The later chapters, dealing with chromosomes, 
etc., are almost entirely speculative. Some idea 
of the direction of these speculations may best be 
given by quotation: 

“As development of the egg progresses [pp. 320- 
321], the egg potencies are restricted through their 
withdrawal from the cytoplasm by the chromo¬ 
somes with each successive cell-division. Thus the 
cytoplasm forms functional areas. At some time 
in the history of the eggs’ development, the 
potencies, having been previously taken out and 
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stored by the chromosomes during cleavage and 
succeeding stages of differentiation, escape into 
the cytoplasm. The cytoplasm of the fertilized or 
parthenogenetically developing egg restores them 
again to the chromosomes.” 

P. 328 : "The active 'factors’ for Mendelian 
characters do not reside in the genes ; rather, the 
genes, by extracting definite materials from the 
cytoplasm, render possible the reaction of the 
cytoplasm-located hereditary factors. Only in so 
far as they take out substance do the genes deter¬ 
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mine heredity. Thus finally every cell in the most 
complex organism has in its nucleus all the poten¬ 
cies bound except that one which is free in the 
cytoplasm, and which makes the cell specific. 95 

Dr. Just does a useful service in directing 
attention to the role of the cytoplasm, but it is to 
be feared that in his attempts to give important 
roles to the cytoplasm, he has abstracted more 
from the significance of the nucleus than is per¬ 
missible J. F. Danielli 


PRAGMATICAL LOGIC 


Logic 

The Theory of Inquiry. By John Dewey. Pp. 
viii-f- 646. (London : George Allen and Unwin, 
Ltd., 1939.) 18«. net. 

T HIS book is the author’s fourth on the subject, 
but only one other, "How We Think”, is listed 
in the English Reference Catalogue. The present 
work is suited to more advanced students : it is 
discursive and controversial in manner, and Mr. 
Dewey’s characteristic style will not encourage 
the puzzled beginner. It views logic—somewhat 
strenuously—as the study of the methods of 
solving problems. 

Problems are all practical: "How to arrange 
things to suit us ? What would suit us ?” Evalua¬ 
tion and actual experiment are necessary for 
securing final judgment (pp. 160, 179). Final 
judgment has an actual subject and an ideal 
predicate (p. 124), Truth is defined by reference 
to ultimate agreement through certain methods 
of inquiry (p. 346). No actual judgment is incor¬ 
rigible (p. 141) : inquiry is continuous. Proposi¬ 
tions are instruments for reaching judgments: 
they are defined by reference to symbols (pp. 51, 
110). They include two fundamental sorts: 
existential, which express factual data, and non- 
existential, which define concepts (pp. 136, 283). 
The former are generated by the operations of 
selection-rejection, unifying-discri m \ nating—which 
are the organic basis of ‘is’, ‘is not’, ‘and’, ‘or’ 
(p. 186). No existential proposition is ever 
universal: general existential (or ‘generic’) pro¬ 
positions, though expressed by ‘all’ or ‘no’, are 
not A or E propositions, since they assign only 
observed singulars to kinds (p. 380), Genuine 
universal* are all definitive of kinds—that is, they 
axhiKk possible substitutions within one system 
of aSmhcjte, top. 4$4), Such syntactical 
rrdattoaos, Srte* iijstfruted on the baas of 
past disch^B*Mi t from 


one expression to another (deduction) leads to 
inference, which is existential and probable. A 
chief aim of science is to institute a language that 
facilitates inferences. Mathematics is the free 
development of syntactical relations—the exhibi¬ 
tion of language as a system (p. 394). Induction— 
gathering of evidence—proceeds under direction 
of hypotheses the implications of which are 
explored by deduction (p. 427) Universal pro¬ 
positions are used as causal laws in order to show 
the continuity of series of events : causation is 
not itself an ontological category (p. 458). A 
frequency theory is offered to justify the reliance 
we place in inductive-deductive methods (p, 470). 

The inquiry begins as an empirical description 
of inquiries (a kind of directed behaviour). The 
rules of inquiry appear as contracts, demands to 
be satisfied (pp. 16, 406). The psychology of using 
symbols is described as the organic basis of 
logical functions (p. 186). But logic must not only 
describe, it must also justify, the methods of 
inquiry. Here I detect an ambiguity : we may 
justify a given rule by deriving it, according to 
certain principles, from more fundamental rules. 
Such justification is absolute : by it we distinguish 
valid arguments from merely persuasive arguments. 
It consists in exhibiting all valid procedures as 
one system unified by certain principles of con¬ 
sistency, identity, etc. This justification is pro¬ 
vided by formal logic. But what justifies the 
system itself ? Rationalists justify (in another 
sense) the laws of thought, by appeal to an 
‘inerrable faculty’. Pragmatists—rejecting ‘super¬ 
natural’ reason—seek a merely practical justifica¬ 
tion of inquiry. Their typical error is to try to 
justify particular principles without showing their 
place in one system. This ignores absolute, logistic 
justification altogether ; and plainly we cannot 
complete a practical justification of any definition 
merely by reference to special interests and 
situations. For we must justify the rules that 
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govern the inter-relations of terms, that is, the 
formal rules and formal signs that bind a system 
together. This might be done by showing that 
unless terms have fixed meanings throughout one 
argument, the aims of inquiry cannot (causally) 
be achieved. 

A painstaking reader will come to the conclusion 
that Mr. Dewey is highly successful in avoiding 
typical pragmatist errors. There are, however, 
certain hesitations which will excite the suspioious 
and disconcert the unwary. Does Mr. Dewey 
confuse formal and nonformal (p. 312), logical and 
psychological (pp. 106, 186) ? Does he confuse 


the formal dilemma l A or not-A C with the non¬ 
formal 'A or B V and so miss the fundamental 
importance of consistency (p. 346) ? Does he 
understand necessary connexion (pp. 19, 44) ? 
This last question is answered very satisfactorily 
indeed in Part 3—but doubt may survive until then. 

Formalists will find many of their objections 
met if only they can be persuaded to read 546 
pages of wordy and repetitious discourse. Prag¬ 
matists and logical positivists will welcome an 
able and comprehensive account of the views of 
one of the three or four founders of pragmatism. 

Karl Britton. 


SEISMIC PROSPECTING 


Practical Seismology and Seismic Prospecting 
By Prof. L. D. Leet. (Century Earth Science 
Series.) Pp. x-f 430+ 5 plates. (New York and 
London : D. Appleton-Centurv Co., Inc., 1938.) 
25s. net. 

T> OTH from an academic and a commercial point 
^ of view, the exploration of the crust of the 
earth by explosion waves has assumed considerable 
importance in recent years. Of great geological 
interest, for example, are Prof. Ewing’s seismic 
exploration of the continental shelf of the north¬ 
eastern part of the United States and Dr. Bullard’s 
recent delineation of the Palaeozoic floor of East 
Anglia, whilst on the industrial side seismio pros¬ 
pecting has been employed in the search for oil 
and in supplying data required in the construction 
of highways, bridges and dams. A treatise giving 
more than a mere outline of the technique is 
therefore of considerable interest, especially as 
actual surface strata by no means conform to the 
idealized uniform sheet usually depicted in works 
on seismology ; it is all the more acceptable since 
it is written by a practical seismologist who is 
equally familiar with the geological, geophysical 
and technical aspects of the work. 

The book is in five parts, with tables and 
appendixes; it has a large number of excellent 
illustrations and copious references. The kernel 
of the treatise consists of Part 2 (elasticity and 
elastic waves). Part 3 (instrumental methods) and 
Part 5 (seismic prospecting). Although the title 
of the work indicates a twofold purpose, workers 
in seismologica! observatories have been adequately 
catered for already, and the justification—a 
sufficient one—of the present volume is the dearth 
of easily accessible information on seismio pro¬ 
specting. 


Part 2 is of great interest. The first chapter 
(Chapter iii, on elastic constants) describes labora¬ 
tory methods and gives valuable tables of elastic 
moduli of a large number of rocks as determined 
by modem experiments, including also the high- 
pressure determinations of Bridgman and others. 
Chapter iv, on the propagation of waves in surface 
strata, is very thorough, and is as dear an account 
of the subject as could be desired * two- and three- 
layer structures, with inclined interfaces, are 
treated, as likewise is Slichter’s important work 
on layers in which wave velocity varies with the 
depth. Chapter v, on the paths and travel 
times of earthquake waves, completes Part 2, 
and is complementary to the two preceding 
chapters. 

Part 3 consists of two long chapters. Instru¬ 
ments (Chapter vi) are given an adequate theor¬ 
etical treatment, and the theory of the Benioff 
electromechanical transducer is included. One is 
disappointed to find so little about the seismo¬ 
graphs used in prospecting, although to some 
extent this is explained by the secrecy maintained 
(probably needlessly) by commercial geophysical 
organizations concerning details of their apparatus. 
Chapter vii, on the instrumental observation 
of earthquakes, outlines the interpretation of 
records and summarizes the general conclu¬ 
sions that have been drawn concerning the 
interior of the earth; some of this work could 
scarcely be called ‘practical seismology 5 , but it is 
perhaps as well not to insist on too rigorous a 
distinction. 

It is Part 5, to be read in conjunction with 
Part 2, that makes the most distinctive contribu¬ 
tion to seismological literature. A fairly full 
account is given of the reduction of observations, 
in particular of the tracing of a salt-dome. Formulae 
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are developed for dealing with reflexion shooting 
and for working up the results by the method of 
least squares , there is also some information on 
the reading of explosion records The chapter on 
special commercial applications includes a table of 
patents on seismic prospecting taken out in the 
United States. 

The great drawback of this book is its expense* 
The portion already outlined is just about all that 
the title of the volume demands, and for the 
practical student this content, occupying some 
250 pages and costing perhaps 15s , would have 
been admirable. The author, however, wanders 
over so wide a field that the title is misleading 
For example, he opens with a chapter on * Cause 
of Earthquakes”, which is mainly an interesting 


but irrelevant summary of the geological history 
of North America ; the long chapter on the dis¬ 
tribution of earthquakes might well have been 
omitted. There arc short chapters on terminology 
and the history of seismology, and substantial 
chapters on the effects of earthquakes, important 
earthquakes of history, and the mechanics of 
earthquake occurrence ; all these are interesting 
enough in their proper setting, but quite out of 
place in a work of the scope indicated by its title 
It would be a real help to the average student who 
has little to spend on toxt-books if this attractively 
written and well printed treatise could be re¬ 
issued without Parts 1 and 4 and at about half 
its present price. 

R Stotstbijsy 


PROF. STEPHEN TIMOSHENKO 


Contributions to the Mechanics of Solids 
Dedicated to Stephen Timoshenko by his Friends 
on the occasion of his Sixtieth Birthday 
Anniversary. Pp. viii-f 277. (New York: The 
Macmillan Company, 1938.) 22s. net. 


IMMINENT scientific workers are frequently the 
^ recipients of special awards and public or 
professional honours, but it is rare to find the 
ceremony of presentation displaying these features 
that transformed the annual dinner of the Applied 
Mechanics Division of the American Society of 
Mechanical Engineers in December last, into a 
function wholly and variously devised to honour 
Prof. S. Timoshenko, who then completed his 
sixtieth year. The most impressive event in a 
programme of appreciative items and speeches 
was undoubtedly the presentation to Prof. Timo¬ 
shenko of a commemorative volume to which 
twenty-nine engineers and men of science of inter¬ 
national reputation contributed original papers. 
This volume has now been published and is a 
striking and unusual tribute to one who, on the 
subject range covered by the papers, is an out¬ 
standing authority. It is seldom that a teacher 
and investigator receives such a demonstration of 
regard while still actively engaged in his work ; 
but tbe range and power of Prof. Timoshenko’s 
studies, the importance of his contributions to 
scientific engineering and his great reputation as 
ateaobei^ have rightly won for him this notable 
ous tribute. 

Bitot T5H^osheuko ? s career 



interest as showing the varied lines along which 
he has progressed to the position of a leading 
authority in the use of analytical methods on 
behalf of technical problems. While Timoshenko 
considers himself primarily a teacher and prefers 
the academic life, his work shows his direct 
concern with the practical issues of analytical 
processes ; and even his most theoretical studies 
are enriched by a regard for the technical applica¬ 
tions possible to the methods elucidated or derived. 
This is, of course, a natural outcome of the wide 
experience acquired in the tenure of important 
research and consulting positions in industry ; and 
when such experience is allied to the exceptional 
analytical powers that have made him famous as 
the occupant of professorial chairs in Russia and 
America, the results are bound to be valuable and 
are rightly acclaimed. His publications make 
an impressive list comprising five books and 
twenty-three papers in Russian and ten books 
and forty-eight papers in English, French or 
German. 

The twenty-nine papers in this commemorative 
volume cover a wide field in the subject of the 
mechanics of solids, and the topics treated are 
highly appropriate considering the aim and 
inspiration. The majority are on theoretical pro¬ 
cesses and applications of theory to stress analysis 
and vibration subjects, on which lines Timoshenko 
has written very extensively. Fatigue and creep 
of metals reoeive considerable attention, while 
special subjects like photo-electricity and friction 
are also represented. Mainly the authors are 
A m eri c a n friends and associates, but admirers 
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abroad are also well represented. Papers are 
included by Foppl, Prandtl, von Mises, Huber, 
Southwell and Taylor. 

Such a book dedicated to such an authority 
should give a true reflection of mjdern methods 
and problems. In this it does not fail. Buckling 
and stability studies; critical conditions and 
complex vibration systems ; studies in creep and 
plastic flow characteristics ; on fatigue data and 
the mechanism of friction ; on methods of analysis 
and calculation ; on basic equations ; in reviews 


of development, etc., are tackled with power and 
highly specialized knowledge. The range must 
be examined to be appreciated. It would be 
impossible even to detail the themes here, and 
to select a few for individual mention would 
be invidious and contrary to the spirit of the 
publication. The volume is a storehouse of 
advanced method and knowledge, and forms a 
fitting and graceful tribute to one who is uni¬ 
versally acknowledged to be a leading exponent 
of the lines studied. 


MEXICO: PRESENT AND PAST 


(i) An Eye-Witness of Mexico 
By R. H. K. Marett. Pp. xi+26S-}-8 plates. 
(London, New York and Toronto . Oxford Uni¬ 
versity Press, 1939.) Ss, 6d. net. 

(s) Mexican Mosaic 

By Rodney Gallop. Pp. 300 + 48 plates. (London: 
Faber and Faber, Ltd., 1939.) 15s. net. 

N these two books, widely different aspects of 
Mexico are presented ; but they should be 
read in conjunction, if it is desired to obtain a 
complete picture of what Mexico has become after 
four hundred years of contact with European 
civilization. The term ‘contact’ is used advisedly. 
Although it is a common assumption that the 
people of what is generally called Latin America 
are the heirs of Spanish, or more strictly Iberic 
culture, of most of them, at least so far as the 
general run of the populace is concerned, it would 
be more correct to say that their inheritance is 
fundamentally Indian, but with modifications by 
European tradition and forms of religious belief. 
This is certainly true of Mexico, perhaps above all 
the others ; for, of the Mexican population one 
third is of pure Indian stock, and not more than 
one sixth is of unmixed white blood. Sixty 
different l ang uages or dialects are still spoken 
within its borders and more than a million of the 
people have no Spanish. In the north, indigenous 
Lidian tribes, Yaqui, Cora, Tarahumare and 
others, are virtually untouched by modem civil¬ 
ization. 

(1) In this remarkably varied society, ranging 
from a comparatively advanced modern civiliza¬ 
tion to the primitive Indian, it is not surp ri s ing 
to find that there is much that is instructive for 
sociologist and anthropologist. Mr. Marett, as 
the author of a work on Mexican archaeology, is 
fully alive to the claims of the past, but here he 
is concerned mainly with present-day tendencies, 


though he is able at times to arid point to 
his argument by references to earlier history. 
He examines present trends in politics, thought 
and belief, development in social relations and 
above all in the competitive struggle now 
taking place between agrarianism and indus¬ 
trialization. In these matters his business ex¬ 
perience in Mexico, extending over Borne years, 
as well as his social contacts through his marriage 
with a Mexican lady, enable him to speak 
with a double, and for a European, exceptional 
authority. 

(2) Mr. Gallop, on the other hand, is not con¬ 
cerned with forward movement. His interests lie 
in the past, the survival in custom, belief, ritual 
and practice among the populace of much which 
in all essentials is not European, but Indian, 
handed down by tradition from the time of 
the Spanish conquest and probably from long 
before. 

Mr. Gallop came to the study of the Mexican 
people with an intimate knowledge of the people 
and folk-lore of northern Spain, the Basques in 
particular, and therefore is well qualified for the 
task of disentangling the threads of Spanish 
influence from the Indian strands with which it 
is interwoven. On the religious processions, 
dances and feasts which form so large an element 
in popular practice, he is able to speak with 
especial confidence, as, for example, in his analysis 
of the cult of Our Lady of Guadeloup, in which 
he sees, with good reason, that it is essentially 
the ritual ceremonial of the Aztec goddess of 
fertility. From the various feasts and ceremonies 
which Mr. Gallop records, more especially the 
ritual battles and the survival of the Indian ball 
game, it is evident that the cult of fertility is no 
less prominent in the lives of the modern Mexicans, 
even if not always consciously, than it was among 
their ancestors. 
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THE CELL AND PROTOPLASM 

Symposium at Stanford University 

By Prof. C. V. Taylor, 

Stanford University, California 


HPHE Symposium on the “Cell and Piotoplasm”, 
which was convened at Stanford University, 
California, during June 30-July 5, began on the 
last evening of sessions of the Pacific Division of 
the American Association for the Advancement of 
Science and closed on the day of registration for 
the Sixteenth National Colloid Symposium. This 
time relation would partly account for the large 
attendance at the Cell Symposium, which increased 
with each session to an audience of about seven 
hundred at the closing lecture on “Structural 
Units” by Prof. J. D. Bernal, of the University of 
London. 

The attendance and growing interest that marked 
this commemorative Symposium can be accredited 
primarily to the excellence of the papers presented 
—all by investigators of merited eminence Their 
number included several distinguished biologists 
whose names have been familiar in the front ranks 
of biological science for more than a quarter of a 
century. Among the other participants w r ere those 
whose more recent physical and chemical analyses 
of the cell and its protoplasmic constituents have 
greatly extended the confines of biological know¬ 
ledge and have doubtless pointed the way for 
further productive researches of fundamental 
importance. 

In all, thirteen American men of science partici¬ 
pated, representing eleven universities and research 
institutes, and three visitors from Europe: Prof. 
A. Szent-Gyorgyi of Hungary, Prof Hugo Theorell 
of Sweden and Prof. J. D. Bernal of Great Britain. 

Of the papers presented, one each morning, 
afternoon and evening of the five-day session, 
the first three were concerned with early and 
modern concepts of the cell and protoplasm 

In the initial address on “An Historical Account 
of Gell and Protoplasm Concepts”, Prof. E. G. 
Octoilin of Princeton University re-emphasized the 
social nature of scientific discovery in which the 
Ctad result Of successive achievements of many 
is often given undue recognition. Thus 
fcr the formulation of the cell theory as 
accorded to Schleiden and Schwann 
i befop red unwarranted because their accounts 
“d< antedated many years by the published 

Waning notably with 
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The second paper, by Prof Robeit Chambers of 
New York University, on “The Micromanipulation 
of Living Cells”, essentially resolved our modern 
concepts of the living cell as a protoplasmic unit 
to the unified nature and interrelations of its 
molecular constituents As illustrated in a motion 
picture, the protein constituents of the living 
protoplasm tend to retain their integrated state in 
the presence of an engulfed droplet of oil, although 
upon cytolysis, induced through mechanical dis¬ 
ruption of the nucleus or otherwise, a protein 
‘akin’ forms and becomes wrinkled around the oil 
droplet. This film formation likewise ensues when 
such a droplet is added to a protein solution on a 
microscope slide. This integrated protein frame¬ 
work of living protoplasm, which may be demon¬ 
strated also by the air-driven ultracentrifuge, 
strongly indicates a multimolecular organization 
for the living cell. 

Another modem aspect of protoplasmic con¬ 
stitution, gained chiefly through studies on proto¬ 
plasmic elaborations, was presented in the third 
paper, by Prof I W. Bailey of Harvard University, 
on “The Cell Wall and Protoplasm”. Clearly the 
structural nature of the cellulose wall laid down 
by the plant protoplasm should offer invaluable 
clues to the nature and spatial relations of the 
protoplasmic constituents. Hence, the regularity 
of a highly specific and characteristic structural 
pattern—whether concentric, radial, ramifying or 
radio-centric—of a given cell wall evidently reflects 
a potential pattern in the arrangement and orienta¬ 
tion of the protoplasmic constituents from which 
the wall is derived. All evidence thus far indicates 
that the cellulose matrix of the cell walls of higher 
plants is a continuous rather than a discontinuous 
system of anastomosed chain-molecules the long 
axis of which is oriented parallel to the long axis of 
the cellulose fibril. They exhibit positive anisotropy 
and sharply defined extinction angles in mono¬ 
chromatic polarized light. At present, there is no 
reliable evidence that the structural framework of 
the cell wall is ever composed of any randomly 
oriented chain-molecules. 

Complementing these three papers on the cell 
and protoplasm, there followed two on the cell 
and chromosomes. The first of these was given 
by Prof. H. S. Jennings of the Johns Hopkins 
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University on “ChromoRomes and Cytoplasm in the 
Protozoa”, and the second by Prof. Richard Gold¬ 
schmidt of the University of California on “Genes 
and Chromosomes’*. 

The well-known nuclear cycle that rocurs with 
each cell division during the ontogeny of a multi¬ 
cellular organism was cited by Prof. Jennings as 
crucial evidence of material interchanges between 
the nucleus and cytoplasm. Accordingly, each 
condensed chromosome enlarges during the later 
phases of mitosis to become vesicular from material 
taken up from the cytoplasm. Within the resulting 
contiguous chromosome vesicles which constitute 
the reformed nucleus, the newly acquired cyto¬ 
plasmic material is altered and, as such, is returned 
again to the surrounding cytoplasm upon the 
subsequent breakdown of the vesicular wall of each 
chromosome, the residue of which again condenses 
for the following mitosis. These cyclic interchanges 
and transformations apparently provide the essential 
mechanism of cellular differentiations both in the 
ontogeny of multicellular organisms and in the racial 
variations of these and of unicellular organisms. 
As illustrative of the latter, Be Garis’s recent results 
from crossing large and small races of Paramecium 
were discussed. These results showed that the 
ex-conjugants, having unlike cytoplasms but like 
nuclei, retained their size differences for about 
twenty-two generations, whereupon these differ¬ 
ences gradually disappeared. Evidently, there¬ 
fore, the two different cytoplasms were finally 
transformed by the like nuclei such that the two 
races of unequal size came to have the same size. 

By what mechanism of the nucleus the cyclic 
modifications, and so racial differences, may be 
effected was discussed in the succeeding paper by 
Prof. Goldschmidt. His thesis tended to discount 
the commonly accepted gene theory of Mendelian 
heredity, and proposed instead a chromosome theory 
in which the occurrence of gones as discrete entities, 
arranged bead-like in a definite order, need not be 
assumed. Taking into account the similarities in 
chromosome form and structure in the cells of all 
organisms, wherein a visible fibril-like core may 
represent a single protein unit of definite stoichio¬ 
metric properties along its axis, it would he more 
in accord with recent X-ray, chemical and polari- 
metric analyses to identify the chromosome as a 
chemical unit. Such a unit might show any 
amount of differential chemical complexity in 
different chain-molecules of similar length. This 
concept would ascribe to the chromosome a linear 
pattern and would account for mutational changes 
(the bar-effect, mosaicism, position-effect, eto.) as 
due to changes in the chromosomal pattern (inver¬ 
sions, translocations, duplication of parts, etc.) 
rather than to changes within discrete particles, or 
of molecular order. 


The demonstrable interrelations between cyto¬ 
plasm and nucleus which would account for 
differentiation in both the individual and the race 
obviously represent but one of the two major 
components in the fundamental phenomena of 
living things. The other essential component is, 
of course, the environment. The role of environ¬ 
mental factors was well exemplified in the three 
papers that followed on developmental aspects of 
the cell and its relation to the organism. These 
included : “Cellular Differentiation and External 
Environment” by Prof. C. M. Child of the Univer¬ 
sity of Chicago and Stanford University, “Cellular 
Differentiation and Internal Environment” by 
Prof. Ross G. Harrison of Yale University, and 
8 'Cell and Organism” by Prof. C. A. Kofoid of the 
University of California. 

The external environment of the primordial cell, 
according to Prof. Child, is a determining factor in 
its differentiation at the very onset of development. 
The cell’s primordial pattern is essentially a surface- 
interior pattern which reflects an intimate relation¬ 
ship with its environment. Also, by action of a 
suitable differential in its external environment, its 
polar or axiate differentiation is duly determined. 
Any one or more of various environmental differen¬ 
tials may induce this superimposed axiate pattern, 
as demonstrated, for example, in Whitaker’s experi¬ 
mental studies on the ova of Fuchs, as well as in 
numerous previous experiments by Prof. Child. 
Accordingly, the axiate pattern arises as a gradient 
which is initially quantitative in nature and which, 
once established, constitutes a gradient in rate of 
metabolic activity. Moreover, this environmentally 
induced axial or metabolio gradient then conditions 
the production and transfer of active constituents 
(chemical substances) in differentiating cells and so 
predetermines the course of later development. 

Factors of differentiation in later stages of early 
development were discussed by Prof. Harrison as 
factors of the internal environment. These were 
illustrated especially from his extensive trans¬ 
plantation experiments on amphibian larvae. Here 
the developmental pattern, which has progressed 
well beyond the initial axiate stage of Prof. Child’s 
aoeount, has demonstrably a primary cellular locus 
(‘organizer’) in the region of the dorsal lip of the 
blastopore and later various secondary loci, which 
determine organ differentiation throughout ensuing 
development. Depending upon the age of donor 
and of host as well as on the piece removed and its 
disposition where transplanted, the fate of the 
transplant and its effect upon the organogeny of 
the host were strikingly illustrated. From this it 
was evident that the fate and effect of a developing 
part are a Amotion of its relation to other parts. 
This fundamental relationship obviously marks the 
internal environment of cellular differentiation. 
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In the succeeding paper, presented by Prof. 
Kofoid, it was emphasized, however, that even were 
the roles of both genetic and environmental factors 
of ontogenetic development well understood, that 
knowledge, essential as it must be, could constitute 
only part of any adequate underst an ding of the 
cell and organism. For the organism , begi nn in g its 
individuality as a primordial cell, represents in its 
complete life-history not only the ontogeny that 
follows its unicellular stage but also the phylogeny 
preceding that stage. All organisms exhibit 
in this fundamental respect comparable life his¬ 
tories which may include, even for numerous so- 
called unicellular forms, a multicellular as well as a 
unicellular phase. Accordingly, it is only in terms 
of their total life-history, as an expression of their 
evolutionary and developmental history, that the 
cellular organization of living things can have basic 
significance and so the results of fundamental 
investigations a satisfactory basis of interpretation. 

The two lectures that followed, one on “Chemical 
Aspects of Microorganism s’" hy Prof. C. B. van 
Mel of Stanford University, and the other on “The 
Structure of Viruses’ 5 by Dr. W. M. Stanley of the 
Rockefeller Institute, marked a transition from 
considerations of the cell and protoplasm of the 
more conspicuously cellular organisms to a dis¬ 
cussion of the subeellular bacteria and of those ultra- 
microscopic, reproducing entities, the viruses, whose 
systematic status, whether animate or inanimate, 
apparently remains a problem of great moment. 

Recognizing Schwann’s important contribution 
not only to the formulation of the cell theory but 
also to the concept of yeast cells as vital agents of 
alcoholic fermentation. Prof, van Mel recounted 
the later developments of that concept, beginning 
especially with Pasteur, "which have now led to a 
distinctly basic and far-reaching generalization. 
This generalization affirms that all chemical 
activities of living organisms are f undam entally 
hydrogen transfer reactions Postulated first by 
Wieland for respiration as essentially a dehydro¬ 
genation of the respiratory substrate with oxygen 
or some other agent as the final hydrogen acceptor, 
this concept has become expanded by Kluyver and 
others to its present broadest generalization. Thus 
enzyme activity in metabolic processes serves 
primarily to facilitate hydrogen transfer reactions. 
It now appears that in the catabolic process 
this leads to the formation of products from which 
ace directly synthesized the building stones of cell 
growth and differentiation by means of thermo- 
# dynamically spontaneous reactions. This compre¬ 
hensive generalization re-emphasizes the processes 
'So things as the fundamental 
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In this respect, the succeeding discussion on the 
viruses by Dr. Stanley was distinctly of funda¬ 
mental significance It now appears that these 
entities represent a margin of animate Nature 
beyond the limits of cellular organization as 
commonly understood, yet they exhibit properties 
of organic synthesis and reproduction characteristic 
of the living cell. Evidently their size relations 
alone are not definitive, since they are larger than 
some well-known microbes but several times smaller 
than some protein molecules. Their apparently 
complete dependence on a living cell for their 
reproduction would place thorn among obligate 
parasites the nutrient requirements of whioh are 
highly specific and, at present, beyond experimental 
duplication. Their essential nature, however, may 
have a counterpart in the chromosomal genes of the 
cell nucleus or in other known protoplasmic 
constituents such as the enzymes—a relationship 
which would obviously carry fundamental impli¬ 
cations. 

Some of the major advances in modern researches 
on the cell have had to do with its active proto¬ 
plasmic constituents. Resumes of some recent 
results were presented on “Enzymes” by Prof. 
Hugo Theorell of the University of Stockholm, 
on “Plant Hormones”, by Prof. F. W. Went, 
California Institute of Technology, and on “Vita¬ 
mins” by Prof. A. Szont-Gyorgyi of the University 
of Szeged. 

The co mm on theme of these discussions demon¬ 
strated the essential relations between these 
several active constituents. The common role of 
enzymes in the formation or release of linkages 
within the carbon chain is referable initially to the 
prosthetic groups ; and for a number* of well- 
known enzymes, the vitamin nature of their active 
groups is now established. Thus, Prof. Theorell 
isolated the prosthetic group of the *yellow 
enzymes’ from the protein component by means of 
electrophoresis and identified this active group 
with vitamin B a . It is now known also that vita- 
min B 1} including its pyrophosphato derivative, is 
identical with the prosthetic group of the enzyme 
carboxylase, and that the anti-pellagra vitamin is 
identical with the nicotinic acid amide, which is the 
essential part of the prosthetic group of various 
dehydrogenases. 

Enzyme specificity, however, is evidently not 
due to the prosthetic group but to its associated 
protein molecule—thus denoting a relationship 
between activating and reacting components of the 
cell which may come to account fundamentally for 
all biological specificity. According to Prof Went, 
therefore, the more generalized activity of the 
growth hormones can be attributed to their iden¬ 
tity with prosthetio groups. This was well illus¬ 
trated by the multiple effects of auxin, in cell 
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elongation, bud inhibition, root formation and 
probably other functions inside the plant. The 
initiation of these growth processes, or their 
inhibition, is traceable to the effect of diffusing or 
free-moving auxin on the translocation of other 
essential growth factors. But the spocificity of 
this effect is inherent in the co-growth factors of the 
reacting tissues. The production of these essential 
active groups by some cells, such as those of the 
growing tip of a coleoptile, and the transport of 
these groups to other cells of the plant, which 
through cellular differentiation have lost this 
producing capacity, afford an excellent illustration 
of the interdependence of cells and the functional 
integration of the various differentiated organs. 
These relationships obviously underlie a unity in 
the plant organism that is entirely comparable 
with that in the animal. 

Those considerations of enzymes and growth 
hormones clearly indicato the essential nature of 
the vitamins. As re-emphasized by Prof. Szent- 
Gyorgyi, vitamins may be identified with the 
prosthetic group of certain enzymes, and differ from 
a hormone chiefly through the accident of nomen¬ 
clature, according to the source of production. 
Thus for rats or plants, ascorbic acid is not a 
vitamin since they themselves are able to synthe¬ 
size it. In the same sense, thiamin is a vitamin for 
animals, a hormone in some plants and a vitamin 
for other plants, depending only on their powers 
of synthesis. Obviously these relationships give 
further evidence of the fundamental unity in the 
plant and animal kingdoms, and, in terms of the 
enzyme concept noted above, the vitamins con¬ 
stitute an important key to a better understanding 
of the essential nature of protoplasm and the cell. 

The three concluding papers, as originally 
planned, effectively linked this Symposium with 
the National Colloid Symposium which directly 
followed. These included: “The Molecular Struc¬ 
ture of Protoplasm” by Prof. 0. L. Sponsler of the 
University of California at Los Angeles, “Proto¬ 
plasm and Colloids” by Prof. L. V. Heilbrunn of 
the University of Pennsylvania, and “Structural 
Units” by Prof. J. D. Bernal of the University of 
London. 

The general concept of the living cell as an 
organized protoplasmic unit, which was stressed in 
foregoing discussions, evidently presupposes for its 
protoplasm a fundamental architecture, that is, an 
integrated spatial arrangement of the protoplasmic 
constituents. 

An analysis of this architecture was presented 
by Prof. Sponsler, as based on the known molecular 
constitution of protoplasm and computed from 
now fairly well-established dimensions of its 
protein chains and their linkages through hydrogen 
bonds. Assuming a degree of protoplasmic 


homogeneity, it was concluded that the protoplasm 
comprises parallel protein chains, of dimensions 
about 1000 A. by 10 A. by 4*5 A., which are 
laterally united by water hydration centres and 
which, in turn, compose a sponge-like framework 
intercalated with water containing the various 
solutes From this elementary protoplasmic 
architecture is derived the fundamental pattern of 
the primordial cell which, through developmental 
differentiation, gives rise to the tissue cells and 
organs of the adult organism, as recounted in the 
earlier discussions. 

The colloidal properties of protoplasm and its 
cellular differentiation were variously exemplified 
in the paper presented by Prof. Heilbrunn. His 
recent investigations have demonstrated especially 
a localization in the cortex of the cell of calcium 
which, upon appropriate stimulus, is released within 
and so effects a gelation of the protoplasm involving 
contraction. Further evidences of this gelating 
effeot were found upon exposing cut surfaces of 
cells to various concentrations of calcium salts. 
Thereupon a reversible limiting membrane was 
formed on the out surface, or a bulb-like contrac¬ 
tion was locally induced, due to the penetrated 
calcium. Thus the age-old problem of contractility, 
a common property of protoplasm, may find its 
solution normally in the localization and release of 
calcium in the cell's cortex. 

Recalling the emphasis given throughout the 
Symposium to the structural aspects of protoplasm, 
Prof. Bernal, in presenting the final paper, urged 
that consideration of the energy relations was 
equally important, since not only do the energies 
involved determine the sort of structure possible 
but also their nature must be known in order to 
account for that structure. These energies relate 
primarily to the protein constituents of the proto¬ 
plasm, a model for which may be found in the 
tobacco mosaic virus when contained in known 
salt solutions. Here the virus entities, which are 
long protein molecules, become orientated in striking 
spindle-like patterns, or tactoids, and their regular 
distances apart vary directly with the concen¬ 
tration of the salt solution. Evidently long-range 
forces between the virus entities are operative 
through the ionic atmosphere of the surrounding 
medium with which the former are in equilibrium. 
The magnitude and direction of forces inside the 
tactoid pattern are different from those on the 
outside. These differences, in fact, account for the 
pattern formation. Apparently analogous forces 
may similarly account for the formation of the 
mitotic figure and the ensuing phenomena during 
the mitosis of the living cell. 

These papers are soon to be published in book 
form by the American Association for the Advance¬ 
ment of Science. 
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THE RELATIVITY OF TIME 


By Prof* Herbert Dingle, 

Imperial College of Science and Technology, London 


T HE view is widely held that, according to 
the restricted theory of relativity, moving 
measuring rods are shortened in the direction of 
motion, and moving clocks run slow, in the ratio 




1, where v is the velocity of the rods 

and clocks relative to instruments otherwise 
identical but assumed to be at rest. This view is 
correct so far as measuring rods are concerned, 
but incorrect with respect to clocks. 

No metaphysical significance is here implied 
with regard to length and time. The statement 
that a moving rod is shortened means that if an 
observer stands at the centre of a relatively 
stationary rigid scale, past which a parallel scale, 
of equal length when relatively at rest, moves in 
the direction of its length ; and if light signals are 
emitted from the two ends of the first scale at fche 
instants when the corresponding ends of the other 
are coincident therewith ; then the signal from the 
rear end will reach the observer before that from 
the other end, by an interval consistent with the 
postulated contraction. The word 'contraction 9 is, 
of course, to some extent metaphorical, because 
the scale which is said to be contracted is simply 
the one on which the observer is not situated. A 
more direct expression of the fact is that the 
'length 3 of a scale is measured not by l as ordinarily 

r v *\ ti * 

1-) : it is then un¬ 


necessary to imagine that anything has happened 
to either scale. 

The statement that a moving clock is slowed 
down by a definite factor means that if, by any 
means ordinarily recognized as physically legiti¬ 
mate, an observer compares the rates of two clocks, 
one moving and the other stationary with respect 
to himself, he will find them to differ in the manner 
indicated. 

There is no direct evidence for either statement, 
the experimental difficulties being too great. 
Cireumstantial evidence, however, for the effect 
described as a contraction of a moving rod is given 
by the Michelson-Morley and* other experiments, 
the observathmal institution for accepting it 
t strong, There is no evidence of 
^rqfcaidation of clocks, and 
oldd be, for there ip in 
iook Thq 



* r**j 


statement that a clock is slowed down in such and 
such a proportion is therefore meaningless 

A clock is any mechanism which successively 
records time intervals certified as equal by com¬ 
parison with the standard intervals adopted at 
Greenwich and other observatories : the character 
of the mechanism need not be specified so long as 
the recorded intervals satisfy this condition Let 
us, then, imagine an instrument of hour-glass 
type, in which a succession of precisely similar 
particles (for example, grains of sand, drops ot 
water) fall at the standard rate into a receptacle 
The time of occurrence of any event is then 
indicated by the number of particles, N t which 
have fallen between some chosen zero instant and 
the instant of occurrence of that event. If M and 
V are respectively the mass and volume of a 
particle, then the time is equally well indicated by 
MN or VN (in each case, of course, a constant 
factor may be introduced to givo the unit of time 
any desired value). Eor suoh a clock at rest, then, 
the time t between two events is proportional to 
N, MN or VN, 

Now set the clock moving with velocity v, and 
suppose that when it is moving uniformly, N is 
changed to N f . Then, by the well-known formula^ 

MN changes to 


intervals recorded by the stationary and moving 
clocks, respectively, between the same events, the 
ratio dt'jdt will be different in the three cases, as 
shown in the accompanying table : 


•o 


VN' (1 


/ V*\ ” 1/2 

MN' (l - , and VN to 

. If, then, dt and dt' be the 


dt 

dt 

dt idt 

N 

N' 

N IN 

MN 


--V" 

VN 

N’V (l-v'lc'yi* 

N'lNd-v'lo'yt* 


Ail three clocks are equally ‘legitimate 9 : hence 
the restricted theory of relativity gives no informa¬ 
tion, and makes no assumption, about the be¬ 
haviour of moving clocks. 

It is oertain, however, that the mathematical 
requirements of the theory are represented by the 
Lorentz transformation formulae, according to 
which dtfjdt is unequivocally determined. It 
follows, then, that the time-coordinate of the 
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formulas does not represent (except possibly 
accidentally in a particular case) the reading of a 
clock. What, then, docs it ropresent ? 

To answer this question wo note first that i is 
cortainly equal in value to tho reading of a clock 
at rest, though if is in general not that of a dock 
in motion. Wo therefore inquire what t essentially 
is. The clock with whose readings it agrees was 
rated by a mean solar time clock at Greenwich, 
let us say ; that, in turn, by a sidereal clock ; and 
that by the revolutions of the celestial sphere 
(that is, rotations of the Earth). Here Greenwich 
stops. 

It would seem, then, that the time scale of the 
physics of stationary systems is that according to 
which successive sidereal rotations of the Earth 
occupy equal times. But that cannot be so, for 
we are told that the Earth itself is slowing down. 
A different, and still more fundamental, standard 
is therefore implied : What standard is that ? 

The only way to answer this question is to 
examine the evidence for the Earth’s retardation. 
It is found in the fact that there is a discrepancy 
between the calculated and the recorded tracks of 
ancient eclipses. If the rotation of the Earth 
actually defined the unit of time, the conclusion 
would necessarily be that the principles (namely, 
the laws of Newtonian mechanics) on which the 
calculations were based were wrong. The con¬ 
clusion actually drawn, however, is that the 
discrepancy is due to the gradual lengthening 
of the day. The drawing of this conclusion 
commits us to the time scale necessary to justify 
Newton’s laws of motion. What is that time 
scale ? 

The first law is sufficient for our purpose. It 
says that a body free from external influences will 
move uniformly; that is, equal times are those 
in which such a body covers equal distances. At 
last we have reached finality. This is the time 
scale represented by the co-ordinate t in stationary 
systems. A clock recording this time scale (we 
will call it an ‘ideal’ clock) would be a particle 
moving freely, without friction, along an infinite 
space-measuring scale in a region free from 
gravitational and other fields of force : the ‘time’ 
would be the reading of the scale at the instan¬ 
taneous position of the particle. 

No such clock can be made, and we have there¬ 
fore to use various artificial constructions, with 
complicated controlling mechanisms, in order to 
determine what its indications would be. It is 
not surprising, therefore, that the corrections to 
be applied to the readings of such artificial con¬ 
structions when they are set moving, in order to 
realize the readings which the ideal dock would 
give if it were set moving, are almost as various 
as the constructions themselves. 


We can now seo the meaning of If t is the 
roading of an ideal clock at rest, f must be that 
of an ideal clock in motion : or, in other words, t' 
refers to the time scale which will make the laws 
of mechanics hold for moving systems. There is 
no need to make an experiment (which in any 
case is impossible) to determine the relation of 
dt f to dt } for that relation is determined logically 
from the fact of the Fitzgerald contraction. 
Suppose an ideal dock is set moving in the direc¬ 
tion of its space-measuring scale. Since there is, 
by definition, no force between the particle and 
that scale, the velocity of the particle relative to 
the scale must be considered unchanged ; that is, 
the time which the particle of the stationary clock 
takes to move over n divisions of its scale must 
be considered equal to the time which the particle 
of the moving dock takes to move over n divisions 
of its scale. But the latter scale is contracted with 

/ v i \ 

respeot to the other in the ratio (1 — - 1 : 1. 

Hence the particle of the moving clock moves a 
shorter distance in the same time: that is, the 
moving dock must be considered to be running 
slower than the stationary one in the ratio 
mentioned. 

It appears, then, that the transformation 
formula for £ is a logical consequence of that for 
x . Only the latter is based on experiment; the 
former is the necessary consequence if Newtonian 
mechanics is to hold good for uniformly moving 
systems despite the change of x . It is useless to 
look for experimental evidence for the change of 
t, for if, in any attempted experiment in which 
the Fitzgerald space contraction were assumed, 
the Lorentz formulae were not verified, the only 
possible conclusion would be that the dock used 
was not an ideal one, and the necessary corrections 
would have to be applied to its readings. 

Kennedy and Thorndike, in describing their 
celebrated repetition of the Michelson-Morley 
experiment with an interferometer having unequal 
arms 1 , state that “Among the several classical 
experiments which suggested the restricted 
principle of relativity there appears to he none 
in which any question as to the nature of time is 
involved. . . . Hence, although such experi¬ 
ments have suggested the relativity theory, they 
do not form a sufficient basis for the logical 
derivation of it.” This, as we have seen, is 
erroneous. What the Kexmedy-Thomdike experi¬ 
ment provided was not, as the authors stated, 
confirmation of the Lorentz transformation for 
time, but evidence that, if light be regarded in 
the ordinary way as having a certain “frequency”, 
then that frequency must be subject to the 
Lorentz transformation if the Fitzgerald space 
transformation also be assumed. In other words, 
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the Kennedy-Thorndike experiment showed that 
light (or, if hypotheses be introduced, a radiating 
atom) behaves as an ideal clock. This, of course, is 
highly figurative language, beoause it is a ‘clock’ 
which can neither tell the time nor be used to 
measure time intervals The literal interpretation 
of the experiment is that Newtonian mechanics is 
peculiarly fitted for the treatment of light as a 
periodic phenomenon because the association of 
time and space measmements implied in Newton’s 
first law is just that which makes * and v change 
by reciprocal factors, thus keeping the velocity 
constant. 

Incidentally, two things may be noticed. First, 
the frequently heard statement that relativity 
has brought about a fusion of space and time has 
nothing mystical about it and it is not true. It 
is not mystical because the ‘nature’ of space and 
time is not involved; all that we are concerned 
with is the fitting together of measurements made 
in various ways. The statement is not true 
because the fusion of space and time, in the only 
sense in which it exists, was made by Newton 
when he chose, as a measure of time, the spaces 
covered by a freely moving body. What relativity 
has done in this regard is simply to show how that 
measure can be preserved in face of the experi¬ 
mental fact of the Fitzgerald Bpace contraction. 

The second point is that the conformability of 
light to Newtonian mechanics, established by the 
Michelson-Morley and Kennedy-Thorndike experi- 
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ments, makes it possible to define corresponding 
units of space and time in terms of light instead 
of Newton’s hypothetical “uniformly moving 
body”. This is, in fact, what Milne does in his 
theory of ‘kinematical relativity’. In practice the 
two procedures are equivalent, at least to a high 
degree of approximation, as we know from experi¬ 
ment. Epistemologioally, however, they differ 
profoundly, since Milne’s definitions, being based 
on theoretically possible observations, are, in 
principle, rigorously realizable ; whereas Newton’s 
are ideal, and any observed departure of a moving 
body from uniformity of motion can be ascribed 
either to the time scale used or to the interference 
of a force. In other words, Newton’s first law 
provides a language but says nothing ; it cannot, 
therefore, be convicted of untruth, and the worst 
that can happen is that the language may be foimd 
inconvenient or incapable of providing expression 
for everything we find it necessary to say. Milne’s 
postulates, on the other hand, are definite state¬ 
ments, and may be falsified by observation. The 
chance that this will happen is, of course, min¬ 
imized by the fact that they are made to conform 
to all the experimental knowledge available at the 
present time. This safeguard was introduced by 
Milne when he modified his theory so as to identify 
the originally unspecified signals used by observers 
with light beams. 

1 "Experimental Establishment of the Relativity of Time", Phi, a 
teo , 48 , 400 ( 1932 ) 


OBITUARIES 


Mr. M. A* Bailey 

T HE scientific career of Maurice Armaad Bailey 
ran its course to memorable achievement with 


what almost seemed to be predestined continuity. If 
circumstance played its part, a mind splendidly 
equipped for investigation, linked to a grand charac¬ 
ter, were the prime forces. 

From Dulwioh Bailey went up to Clare College, 
Cambridge, to read for the Natural Sciences Tripos 
and then for the diploma in agricultural science. 
After three years as a research student at the John 


Innes Horticultural Institution he joined the Royal 
Field Artillery in 1915, gaining in France the Military 
Cross and the rank of brigade major. 

The appointment as senior botanist to the Ministry 
of Agriculture, Egypt, in 1919 turned the young 
geneticist into a plant breeder. For the next six 
yetfrs Bailey's studies of the cotton plant, recorded 
^ " papers, developed a scientific 

deal breeding suqh as 
bat art, 

^ broody the 



the Sudan Government) gave Bailey a great problem 
and a grand chance. In that country cotton governs 
prosperity. A great irrigation scheme in the Gezira 
makes cotton-growing possible where rainfall is too 
scant and uncertain for any normal agriculture. But 
the soil is commonly recognized as the most intract¬ 
able clay in the world, and climatic peculiarities in 
many seasons check the growth of cotton despite 
irrigation. 

Average yields of cotton of 3*5 kantars a feddan 
had become customary and were remunerative, but 
in 1923 a virus disease, leaf curl, was reported, the 
occurrence being exceedingly rare. It spread so 
swiftly that by 1929 the whole Gezira, involving 
200,000 acres of cotton, was seriously affected. In 
the ensuing years cotton yield fluctuated dangerously, 
but search for causes m soil factors, m seasonal 
effects and in disease, was for a time in vain. Leaf 
curl evidently played a great part, and m one bad 
year yields dropped to 1*36 kantars. Sudan fortunes 
were gravely menaced, but an outstanding combina¬ 
tion of research in plant breeding, in entomology, in 
mycology, and in crop husbandry gained a victory. 
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of which the romarkablo speed and extent are shown 
by tho cotton yields of tho years 1936-38, which wero 
4*05, 3*72, 4*47 and 4*66 kantars per feddan re¬ 
spectively. 

Whon Bailey rotired from tho Sudan in 1938, 
cotton growing in tho Gezira had been rescued and 
initial plans had beon laid for the wider agricultural 
development of the whole country, including the 
non-irrigated south. Hope that the ability and 
character by which the Sudan had profited would 
play a great part in the National Institute of Agri¬ 
cultural Botany, which Bailey came home to direct, 
was ended by his death in Cambridge on October 16 
last at tho age of forty-nine. 

It was specially fitting that a scientific worker 
born and educatod in England and provided by 
Egypt with great opportunities for studying cotton 
should do his culminating work in the Sudan, in 
which these two countries have a condominium. He 
played two parts there. For the first six years plant 
breeding occupied all liis time : for the remaining 
seven ho was director of agricultural research. It 
was Bailey’s clear planning and quiet persistent 
influence which led to the complete reorganization 
of the research service. He infused into it the spirit 
which has made it remarkable for success in conjoint 
work. 

Leaf curl was checked by two lines of action. The 
Entomological, Mycological and Agricultural Sections, 
by a series of fine investigations, identified the vector 
(the white fly, an Aleurodid) and found means of 
exercising a considerable degree of control over it in 
field practice. Meanwhile, tho Plant Breeding 
Secbion set itself to examine the possibilities of 
obtaining, by selection or crossing, new varieties 
which, while equal in lint qualities to the customarily 
grown Sakol variety and adapted to the peculiar 
Gezira environment, had the further merit of specific 
resistance to leaf curl. Hybridization had to be 
discarded because of its inevitable slowness, and all 
effort was concentrated on selection. The field was 
ultimately narrowed down to plants resulting from 
a single selection out of a field crop of Sakel in the 
Gezira made by Mr. A, R. Lambert of the Botanical 
Section in 1926. There finally resulted two strains 
known as X 1630 and X 1730 which, showing in 
trials all the desired attributes, had spread to an 
area of 130,000 acres in 1937-38. Systematic plant 
breeding has nowhere produced a quicker or more 
significant result than this. F. L. Engledow. 


Prof* A* P. Orekhov 

The death occurred on October 19, at the age of 
fifty-eight, of Prof. Alexander Pavlovich Orekhov, 
member of the Academy of Sciences of the U.S.S.B. 

Orekhov was one of the most eminent experts in 
the chemistry of alkaloids in the Soviet Union. 
Concentrating bis main research on vegetable bases, 
he ascertained that most of the alkaloids were not 
specifically characteristic of definite vegetable species 
or families and that one and the same alkaloid or 
alkaloids of similar structure may be found in plants 


of different families. Under his guidance more 
than eight hundred kinds of new vegetable raw 
materials were studied, found mainly in the southern 
republics and provinces of the U.S.S.R. During this 
research were discovered a hundred new alkaloid¬ 
bearing plants and ten new families, previously not 
known to possess alkaloid-bearing representatives. 

Orekhov established the structure of anabazine, 
salsoline, salsolidine, convolvine and certain other 
vegetable bases. Many of the alkaloids he isolated 
were afterwards identified as substances already 
known and obtained by other investigators from 
quite different vegetable raw materials. From the 
point of view of scientific theory, of special interest is 
his elucidation of the structure of the alkaloids con- 
volamine and convolvine, which have been proved 
to be ethers of veratric acid and tropine. It was 
thus ascertained that the derivatives of tropine are 
encountered in quite new families hitherto not held 
to be alkaloid-bearing. 

A. P. Orekhov created his own school of research 
workers, and the laboratory which he directed at the 
Chemical Pharmaceutical Institute attached to the 
Commissariat of Health became the principal centre 
for the study of the chemistry of alkaloids. His 
work on “The Chemistry of Alkaloids* * is the standard 
work on the subject in the Soviet Union. He was 
elected a member of the Academy of Sciences of the 
U.S.S.B. in January of this year. 


Prof* C. F. Shaw 

The death of Prof. C. F. Shaw of California 
removes one of the most prominent of America’s 
pedologists. Prof. Shaw gained a reputation from 
his studies in the field of pure rather than applied 
soil science, his name being especially associated with 
the question of soil classification. He spent several 
years studying Chinese soils, besides having a wide 
experience of American conditions. His revolving- 
disk method of measuring and specifying soil colour 
has been one of the more notable advances in the 
technique of soil physics in recent years. He was an 
ardent believer in the American binomial system of 
soil nomenclature, and had been engaged for some 
years prior to his death in collecting and collating a 
world list of ‘soil-series’ names, which was to serve 
systematic pedology as the Llnnean system has 
served botany. G. V\ J. 


We regret to announce the following deaths : 

Mr. P. H. Grimshaw, formerly keeper of the 
Natural History Department of the Royal Scottish 
Museum, on November 14. 

Dr. R. von Ihermg, chief of the Servi^o Federal de 
Piscieultura, Bio de Janeiro, on September 16, aged 
fifty-six years. 

Dr. T. L. Prankerd, lecturer in botany in the 
University of Reading, on November 11, aged sixty- 
one years. 

Sir William Prout, K.C.M.G., O.B.E*, senior con¬ 
sulting physician to the Colonial Office during 1927- 
29, on November 18, aged seventy-seven years. 
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NEWS AND VIEWS 


Gertnanigation and the University of Prague 
Ruthless as have been the measures of repression 
directed by the Germans against Czech students and 
intellectuals for their part in the demonstrations on 
Independence Day, October 28, and the following 
days in the city of Prague, yet none will give rise to 
deeper resentment, nor have more far-reaching effect 
than the closing of the University and the technical 
schools. Not only do the Czech people feel a special 
pride in the University of Prague as the oldest 
University in Eastern Central Europe, but also the 
University has always been a central rallying point 
in the development of Czech national life and national 
culture. So long ago as the thirteenth century, 
Prague was a gathering place for students, and when 
in the middle of the fourteenth century it was 
recognized under a Bull of Pope Clement VI, Charles 
IV, Emperor and Kang of Bohemia, its founder, 
while organizing it on the model of Paris, of which 
he had been a student, in four “nations”, intended 
that primarily it Bhould serve the needs of students 
from Styna. Nevertheless, it drew its students from 
all parts of Europe, and in repute equalled the 
greatest of the medieval universities. It was, however, 
after the Napoleonic wars and in the earlier half of 
the nineteenth century that the University attamed 
its greatest measure of influence in the development 
of a Czech national culture and consciousness. Not 
only was the study of the national language and 
antiquities taken up with ardour, but also industrial 
development was fostered in the movement which 
led to the foundation of the technical schools. In 
the course of events which followed on the War of 
1914-18 the University has been no less active in 
promoting in the people a consciousness of their 
historical and intellectual heritage. Its suppression 
will have repercussions of which a better knowledge 
of their own history might have conveyed a warning 
to the Nazi leaders. 

The Advancement of Science 
The first quarterly part of the Advancement of 
Science, the new journal of the British Association 
wMsh is being issued in place of the annual volumes 
published by the Association from 1831 until 1938, con¬ 
tains the presidential address of Sir Albert Seward, 
'The Western Isles through the [Mists of Ages”, as 
well as the presidential addresses to Sections D (Zoo- 
H (Anthropology} and 1C (Botany), with 
^Abstracts of eommunications to those Sections. An 
P^mharbly written introduction reviews the Dundee 
rmeeting and the circumstances which led to the 
premature ternunalaon of an exceptionally promising 
and well-attended meeting, and also indicates the 
tentative policy oftbnntfw journal, which it is hoped 
will make a vwfer appea} to lay readers than, aa 
annual volume could do, T^^tanbe? *dao indhidee 


reports of research committees to Sections D, H, and 
K, as well as the report of the Council to tko Goneral 
Committee for the year 1938-39, and the report of 
the Division for the Social and International Relations 
of Science for the same period. Among the subjects 
which have received attention by the latter Division, 
other than those forming the subject of public meet¬ 
ings, are the incidence of taxation on scientific re¬ 
search ; areas and objects worthy of protection on 
scientific grounds ; recommendations on details de¬ 
manded in census returns and their analysis ; scientific* 
news in the Press ; scientific exhibitions ; co-opora- 
tion with the International Council of Scientific Unions 
in relation to questionnaires on science and society ; 
and assisting the Society for the Protection of Science 
and Learning, The number also includes a first 
instalment of a scientific survey of Dundee and 
district. 

Soil Problems in the Tropics 

In the editorial article entitled “White Settlement 
in the Tropics” of Nature, July 29, 1939, reference 
was made to the insistence in the report of the 
Commission appointed to inquire into the possibilities 
of white settlement in British Guiana on the “in¬ 
herent poverty of many, perhaps most, tropioal soils” 
in contrast to earlier beliefs in tlioir inexhaustible 
fertility. Writing from the East African Research 
Station, Amani, Mr. G. Milne foresees a danger that 
facile generalizations regarding tropical soils as such 
may result. He points out that “tropical soils tend 
to be poor when the climate is very wet, when the 
soils are of advanced maturity, when (liko any other 
soils) they have suffered from man-aocelerated 
erosion, or when their parent materials liave been 
exhausted of plant nutrients by previous geological 
processes”. One or more of these factors has rendered 
huge areas of East Africa infertile, but there are still 
large tracts where pessimism on grounds of intrinsic 
soil infertility alone is not justified. Recent work 
has made it clear that neither the luxuriance of 
natural rain-forest cover nor of grassland vegetation 
affords a reliable guide to the agricultural value of 
soils (Hardy, E., Trap, Agrie 13, 315; 1936 : 

Walter, H., ForstUche Wochenschrift Silva , 22, 201 ; 
1936 : Milne, G., East AJrican Agric. J July 1937), 
and that therefore an ecological survey cannot take 
the place of a soil survey. The fundamental principle 
seems to be that a high forest has matured along 
with the soil that nourished it; in the old age of 
both, the forest comes to depend very little on further 
material supplies from a higlfly leached and im¬ 
poverished sqiL Two things seem dear : one that the 
principles of good soil management in the tropics 
have yet to be fully understood, the other that 
tropioal soils are liable under improper management 
(Continued on page 901) 
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Agriculture 

Humus 

Origin, Chemical Composition and Importance in 
Nature. By Prof, Selman A. Waksman. Second 
edition, revised. Pp. xiv+526. (London: Bailli&re, 
Tindall and Cox, 1938.) 305. 

HIS treatise, first published in 1930, is now 
recognized as the standard text-book of the 
science of humus, or ‘humology’, as the science has 
been called. The literature of humus is so diffused 
that the treatment of the subject in agricultural and 
soil science text-books must necessarily be somewhat 
superficial and inadequate to the importance of the 
subject. The fact that the chemistry, physics and 
biology of humus do not lend themselves to easy 
interpretation in terms of orthodox science is the 
main stumbling-block to progress in knowledge of 
the soil. 

The book is in three parts. The first deals with 
the historical development of humus studies, the 
changing conceptions of the origin and composition 
of humus, and the reasons for the highly confused 
state of our knowledge of it. The nine chapters 
comprising the second part begin with the more 
rational approach to the subject, adopted about the 
commencement of the present century, in which the 
study of plant residues and the processes of their 
decomposition led to the modem conception of 
humus as a highly complex and changing group of 
organic and mineral substances. The decomposition 
of humus and its functions and applications in 
agriculture and industry occupy the remaining five 
chapters of the book, including a new chapter on 
humus and soil conservation. 

The bibliography of 1608 references indicates the 
immense amount of work that has been devoted both 
to the investigation of humus and to the compilation 
of the book. If the amount of definite knowledge 
gained is disproportionately small to the amount of 
labour expended, it is nevertheless some of the most 
significant in the whole realm of soil science, and Dr. 
Waksman is to be congratulated on his selection of 
relevant facts and their condensation into a very 
readable and intelligible form. 


Ce qu'ii faut savoir des plantes des montagnes 
Par P. Du Manoir. (Savoir on histoire naturelle, 
Vol. 5.) Pp. 54+40 plates. (Paris : Paul Lechevalier, 
1939.) 10 francs. 

Ce qu'il faut savoir pour manger les bons champignons 
Par G. Portevin. (Savoir en histoire naturelle, Vol. 
6.) Pp. 94. (Paris: Paul Lechevalier, 1939.) 12 

francs. 

T HESE two little monographs are attractive in 
design, but any botanist would take issue with 
the claim that the contents represent what it is 
necessary to know on the subjects dealt with. 
Rather are they harmful in suggesting that, in the 
case of the alpine plants, with an idea of colour and 
size and a few notes on habitat, plants may be 
recognized by comparison with a rather impressionist 
representation in colours, usually of the flowering 
shoot alone. 

The monograph on fungi does not pretend that 
the amateur can be sure to collect edible fungi on 
the basis of the brief descriptions of the fungi that 
it contains ; it contents itself rather with suggestions 
as to modes of preparing the edible forms for the 
table when they are collected. Emphatically, how¬ 
ever, this restricted field does not include what it is 
necessary to know before collecting and cooking 
fungi for the table. 

Archaeology and Ethnology 

Buried Empires 

The Earliest Civilisations of the Middle East. By 
Patrick Carleton. Pp. 290 + 12 plates. (London: 
Edward Arnold and Co., 1939.) 10s. 6d, net. 

R. CARLETON has excavated in Iraq as a 
member of Sir Leonard Woolley’s archaeo¬ 
logical expeditions to Ur, and he is a student of 
cuneiform. He writes, therefore, with the authority 
of first-hand knowledge; and his narrative of 
Mesopotamian pre- and proto-history, intended 
primarily for the general reader rather than the 
expert, summarizes in a vivid and eminently read¬ 
able form the results of archaeological research from 
the beginnings, so far back as present knowledge 
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goes, down to the earlier half of the second mil¬ 
lennium b.c. With commendable honesty, but also 
doubtless with results which will prove disconcerting 
to the novice in these studies, Mr. Carleton adds an 
appendix on the material in the tablets of Mari, 
discovered after the main body of his narrative was 
completed, and it was too late to make any drastic 
revision. Hence the chapters dealing with Ham¬ 
murabi and the Babylonian dynastic history, at 
least in their chronology and its implications, must, 
he points out, be set aside as superseded. 

A valuable feature of the book is an excellent 
summary of the evidence relating to the civilization 
of the Indus valley and discoveries at Mohenj odaro and 
Harappa, a subject on which too little provision has 
hitherto been made for the interests of the unin¬ 
structed. 

If Mr. Carleton’s narrative, excellent as it is, is 
open to criticism, it is due to the fact that it follows 
closely the tradition of earlier writers in devoting a 
preponderating attention to the personalities and 
achievements of the rulers, and to dynastic history, 
whereas recent studies have tended to show that the 
vital importance of Mesopotamia in the history of 
civilization lies in its contribution to the develop¬ 
ment of culture, rather than as a aeries of phases of 
‘history* in the narrower sense generally adopted. 

Monographic des Betsileo (Madagascar) 

Par H.-M. Lubois. (Lniversit6 de Paris : Travaux 
ot M6molres de l’lnstitut d’Ethnologie, Tome 34.) 
Pp.xviii-f-1610+ 10plates. (Paris: Institutd’Ethno- 
Iogie, 1938.) 276 francs. 

DUBOIS’ monumental study of the Betsileo of 
. Madagascar, running to more than fifteen 
hundred pages, is the product of thirty years’ patient 
and careful observation conducted while the author 
was resident among them. Not only is it encyclopaedic 
in scope, but also it may be regarded, as one critic 
has said, as indeed definitive. 

M, Dubois has divided his work into four parts. 
In the first part he describes the geograpliical 
setting and considers racial history. In the second 
he deals with the individual, his life and the family 
and social environment in which it is passed. In the 
third he describes religious belief; and in the fourth 
art, language and literature. 

In his discussion of general conclusions, M, Dubois 
makes no claim to have solved finally the problem 
of origins. His racial analysis of the population of 
Madagascar distinguishes four racial groups or 
influxes—Negrillo, Negro, Negroid and Indonesian. 
The Betsileo are to be assigned to the Negroid ; but 
there is in them a strong strain of the earlier Negro 
and Negrillo stocks. Their economy is one of rice 
cultivation combined with cattle raising. Descent is 
patrilineal; and the sense of family solidarity is 
strong, centring in the cult of the ancestors as the 
founders of the family group. In essentials, howevor, 
the religious beliefs are fundamentally a doctrine 
analogous to the mana of the Pacific, demonstrated 
most emphatically in their taboo practices and thoir 
relations to obiefk. 


African Genesis 

By Leo Frobenius and Douglas C. Fox. Pp. 2(16. 
(London : Faber and Faber, Ltd., 1938.) 12tf. (id. 

net. 

HIS volume contains a immbor of legends and 
folk-tales selected from the collections made by 
Dr. Leo Frobenius among the various pooples he lias 
visited in his numerous expeditions in Africa for the 
purpose of studying prehistoric rock-engravings and 
paintings. Hence in geographical distribution they 
cover a wide field, ranging from North Africa to 
Southern Rhodesia, and ethnically include Kabyle, 
the Sudanese tribes, Hausa and in the south Wahunga 
and Bathonga. Most, but not quite all, havo boen 
selected for the light they may throw on the moaning 
and purpose of the rock-drawings and paintings 
Thus in the Kabyle creation legends, the parts 
played by bull and ram explain the prominence of 
these animals in the art, while the raised arms of a 
human figure before the bull in a certain drawing is 
a sign of adoration, and not of panic us has boon 
thought. It is interesting to find what would appear 
to be a trace of the influence of Egyptian royal 
marriage custom in these legends. 

The stories are sufficiently varied in style and 
subject to please all tastos, and thoir literary merits 
on the whole are high. The Kabyle tale of tho jackal 
and lambs, with the substitution of jackal for wolf, 
is identical with that in Grimm. “Tho Old Woman”, 
a tale told by the Kansas, is a pioco of stark realism ; 
but the legends of tho Sudanese, especially “Gasora’s 
Lute” of tho Soninko, and “Blue Blood” of tho 
Fulbo have tho epic quality of European modioval 
romance. 

The illustrations are drawn from (he rock art and 
there is a praiseworthy liliorality in tho mattor of 
sketch maps, Tho translation is excellent. 

Biology 

Flora of Assam 

Vol. 3 : Gaprifoliacoas to Plaataginaeea*. By (J. N. 
Kanjilal, A. Das, P. 0. Kanjilal and R. JNT. Do. 
(Published under the authority of tho Government 
of Assam.) Pp. x+578. (Shillong: Forest Ofiioo, 
1939.) 12 rupees. 

NDIA has need of provincial or regional floras, and 
the present volume is a welcomo addition to tho 
few existing ones. This is tho third volume com¬ 
prising the Gamopetalee in the sequonco of the 
“Genera Plant arum”$ the previous volumes appeared 
during 1034-38. 

The work has been carried out by four forest 
officers (the senior of whom was tho author of “Forest 
Flora of the Jaunsar, etc.. Forest Divisions”, who 
died some years ago), under considerable diffi¬ 
culties as they have access neither to a good herbarium 
nor to an adequate library. Tins handicap becomes 
evident when one turns to nomenclature. The 
position is explained by the chief editor in the 
introduction. In some cases modern, ideas have been 
adopted, in others the older authors have been 
followed, This will be confusing to users who cannot 
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refer to original works, particularly so as reference 
has not been made to the “Flora of British India 11 
when the combinations there used liave not been 
retained; for example, unless one has access to Mez’s 
monograph of the Myrainacese there is nothing to 
indicate that the genus Sadira was treated as Pirae- 
landra in the older work. Again (p. ix) it is stated 
that Mez “calls Embelia Nagushia Don, E. undulata 
as he identified E. Nagushia Don with E. vestita Roxb. 
In this work Brandis has been followed.” But a 
reference to Mez shows that it is E. Nagushia Clarke 
not Don that is termed E. undulata (Wall.) Mez and 
that E. Nagushia Don is sunk in E. vestita Roxb. 
The error is of Brandis but only detectable by a 
reference to Mez. 

Descriptions of families, genera and species are 
given, but the tendency is to pay greater attention 
to plants of importance in forestry. There is no key 
to the families (this may be deferred to the final 
volume), but keys are provided for genera and 
species when there are more than one of either, and 
those in general are satisfactory. 

There has been a steady improvement in the 
several parts, but there are still shortcomings in the 
present volume, especially in the matter of misprints. 

It is not clear why certain species are treated 
differently from the rest in the same genus ; for 
example, under Agapetes sixteen species are included 
in the key and are serially numbered, but seven 
further species appear without numbers and with 
shorter descriptions and in smaller type. 

Despite the difficulties encountered, the authors 
am carrying out a task the fruits of which will 
prove of great assistance to all concerned with the 
phanerogamic flora of Assam. 

The Comity of Spiders 

By Dr. William Syer Bristowe. Vol. 1. (Ray Society, 
Vol. 126, for the Year 1938.) Pp. x-f-228-f 19 plates. 
(London : Bernard Quaritch, Ltd., 1939.) 25#. 

HE first volume of Dr. Bristowe’s “Comity of 
Spiders” deals mainly with the distribution of 
spiders in Britain. Some seventy-five years have 
passed since the publication of BlackwalPs fine work, 
“A History of the Spiders of Great Britain and 
Ireland”, and meanwhile our knowledge of the 
British fauna has been much enriched, notably by 
the researches of the Rev. O. Pickard Cambridge and 
Dr. A. R. Jackson. Dr. Bristowe, himself an able 
and enthusiastic collector, has also made many 
interesting additions and these advances are incor¬ 
porated in the most useful section of his book, a list 
of the 556 known British species under their presently 
accepted names. For each species the distribution 
within Britain is given by counties from records 
largely made by the author himself, and the dis¬ 
tribution outside Britain, so far as known, is indicated 
in general terms. One or two nomenclatorial changes 
are made, but synonyms are not otherwise listed. 

The second half of the book examines the effect of 
environment on distribution and, besides more 
general considerations of climate, soil, and flora, it 
summarizes the results of collecting in a wide variety 
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of habitats, natural and artificial, from sewage works 
to Buckingham Palace gardens. Dr. Bristowe has 
already published much of the matter in this section 
during recent years in the form of short papers, but 
the repetition is justified in a general treatise of this 
nature. 

The monograph includos a discussion of dispersal 
in which the author stresses the importance of trans¬ 
port by aerial currents, and the book ends with a 
short chapter on the relative abundance of the 
spider population in the few localities which have 
been investigated. 

The plates are well reproduced from excellent 
photographs and, although photography is not the 
ideal method of illustration, they will he a useful 
supplement in the identification of British spiders. 
Printing and production reach the high standard 
expected of Ray Society monographs, and Dr. 
Bristowe is to be complimented on a clear and 
readable style which is all too rare in scientific 
writings. R. J. W. 

An Account of the Genus Dioscorea in the East 
Part 2 : The Species which twine to the Right ; 
with Addenda to Part 1, and a Summary. By 
D. Frain and I. II. Bur kill. (Annals of the Royal 
Botanic Garden, Calcutta, Vol. 14, Part 2.) Pp. 
425-528. (Alipore : Bengal Government Press, 1939.) 

ART I of this monograph, reviewed in Nature 
of January 29, 1938, dealt with the species of 
Dioscorea which twine to the left. The distribution 
of Part 2, treating of those that twine to the right, 
has been delayed, and under existing conditions this 
delay is indefinite. The portion of it now under 
review contains only the final summary and no 
systomaty. In view of the delay in publication, 
advance separates of this summary have been 
obtained by the authors for presentation to institu¬ 
tions specially interested in biogeography. It presents 
thirty-five tables analysing in detail the distribution 
of the species described (147 in all) over the oriental 
range of the genus. A short but necessary discussion 
on “the meaning of the word species” defines the 
position adopted by the authors towards this vexed 
subject. It is followed by an exhaustive Retrospect* 
in which is expounded an account of the systematic 
study and exploratory research devoted to tho genus 
in the past, with particulars of the authors and 
collectors who have contributed to knowledge of the 
group. That there is still much to be elucidated is 
evident from thorough investigations under the title 
* ‘Estimate of the Imperfection of Present Knowledge’ *. 

Finally, we have a dissertation on the biology of 
the species concerned, concluding with an exposition 
of the phytogeographic scheme adopted. To many 
botanists, especially on the ecological side, and to 
biologists generally, this part will prove more interest¬ 
ing and valuable than the mere systematy. It con¬ 
tains ample evidence in its pages of tho enormous 
amount of labour and research put into the work. 

It is to be hoped that workers in the group and 
area will not be for long deprived of the remaining 
portion. 
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An Architect of Nature 

Being the Autobiography of Luther Burbank. With 
Biographical Sketch by Wilbur Hall. (Thinker's 
Library, No. 76.) Pp. xvii+139. (London : Watts 
and Co., 1939.) Is. net. 

N this autobiography Luther Burbank reveals 
what proved to he the driving force behind his 
amazing life when he wrote “Darwin made important 
and absolutely new findings with regard to pollen! za- 
tion and fertilization, but, when he made them and 
set them down, he left it to others to make the rules 
useful”. Burbank took it upon himself to be a 
pioneer among those “others”, and now “every 
schoolboy knows” how he rapidly built up new 
species of plants by selecting with a knife, a hoe, or 
a spade and bonfire rather than by allowing new 
forms to develop more slowly under the deadly 
environmental competition of Nature. 

In an introductory biographical sketch to this little 
volume, Wilbur Hall describes how Burbank had 
reached the age of seventy years before he felt con¬ 
strained to express on paper the more important 
thoughts, observations and philosophical specula¬ 
tions of his life. This book represents all that he 
limned in his own words, so that one would expect it 
to remain a fount of delight to all who are interested 
in the man who was “blasphemed, preached about, 
talked at, written to, telegraphed, scolded, abused, 
and even vilified” merely because of his attempts to 
speed up Nature’s methods by making use of keen 
and discerning man-made selective processes in the 
production of new types of plants. T. 1L H. 

On Miasmata and Contagia 

By Jacob Henle. Translated by Dr. Goorge Bosen. 
Pp. 77. (Baltimore, Md. : Johns Hopkins Press, 
1938.) 1 dollar. 

HIS important essay by ono whom Garrison 
describes as the greatest German histologist 
and one of the greatest anatomists of all time, was 
originally published in 1840 in Henle’s “Pathologisohe 
TJntersuchungen”, and contains the first clear state¬ 
ment that living organisms are the cause of contagious 
and infectious diseases. Dr. George Bosen, who has 
provided an excellent translation, points out that 
Henle’s theory was not based on any personal experi¬ 
ments but on the data collected by his predecessors, 
such as At h an a sius Kircher and Leeuwenhoek in the 
seventeenth century, who described infusoria and 
other microscopic animalcules, Wiohmann who dis¬ 
covered the Acorns scabiei, Agostino Bassi who 
found that muscardine, an infectious disease of silk¬ 
worms, was caused by a fungus, Cagniard de la Tour 
and. Schwann, who showed that fermentation was 
due to yeast, and Schdnlein, who discovered the 
parasitic cause of favus, Henle maintained that in 
infectious disease the morbid matter increased from 
the time that it entered the body, and that it must 
be organic in nature as only living organisms were 
able to do this. His view that the organism probably 
belonged to the plant kingdom was confirmed by 
Bobert Koch, one of the most eminent of his pupils, 
more than thirty years later. 


A Manual of Practical Anatomy 
A Guide to the Lissoction of tho Human Body. B> 
Prof. Thomas Walmsloy. tfocond edition. In 3 
Parts. Part 2 ; The Thorax and Abdomen. Pp. 
viii + 331+7 plates. (London, Now York and 
Toronto : Longmans, Uroon and Co., Ltd., 1939.) 
12#. Od. net. 

T HE principal changes in tho now and greatly 
enlarged edition of tliis work, of which the first 
appeared in 1921, aro the introduction of fullor 
accounts of tho examination of tho living body, and 
especially of parts important in clinical practice, a 
short description of the action of muscles and the 
changes in the form of parts when they function, Iho 
incorporation of numerous new figures and skiagrams 
of the stomach, intestines and urinary tract, end a 
change in the nomenclature to that adopted by tho 
Anatomical Society of Great Britain and Ireland. 

The book may be warmly recommended ns an 
excellent practical guide for tho dissector. 

General Science Biology 

By A. Spencer “White, (Dent’s Modern Science 
Series.) Pp. vii4-243. (London: J. M. Dont and 
Sons, Ltd., 1939.) 2#. 3 d. 

T HIS work has boon prepared as a companion 
volume to tho already published “Gonoral 
Science Physics” and “General Science Ghomistry” 
by the same author. The text is largoly based on 
the reports of the teaching of gonoral scionoo compiled 
by tho Science Masters* Association, and is intended 
to cover tho biology section of tho gonoral scionco 
syllabus of tho School Certificate examinations. Tho 
material is presented in quite an interesting mannor, 
great prominence being given to experimental work. 
The inclusion of subjects wliich would involvo the 
uso of the microscope is questionable, although uso 
might bo made of them as domonstrations. There is 
an abundance of supplementary lino-drawings, which 
possess a diagrammatic clarity and simplicity that 
might usefully serve as a model for pupils. 

Reminiscences of Country Life 
By James George Cornish, Edited by Vaughan 
Cornish, Pp. xi-f 147-h 8 plates. (London: Country 
Life, Ltd,, 1939.) 10#. 6 d. net. 

T HESE reminiscences cover p period of sevonty 
years of life in rural England—country parishes 
in the counties of Suffolk, Berkshire and Devon. 
Their author, James George Cornish* was born in 
1860 and died, in 1938. Throughout liis life, os these 
records bear witness, ho was gifted with an observant 
eye for the life of the countryside and individual 
traits in the character of the countryman. His 
reminiscences have been edited by his brother. Dr. 
Vaughan Cornish. As he points out, they derive no 
inconsiderable value from the fact that they preserve 
continuity over a very considerable period, of time. 
1 his is especially interesting as in these years crucial 
changes took place in English agriculture and 
modes of country life. 
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Chemistry 

Gmelins Handbuch der anorganischen Chemie 
Achte vdllig neu bearbeitete Auflage. JLerausgegeben 
von der Deutsclien Chemisehen Gesellschaffc. System- 
Nummer 63 : Ruthenium. Pp. xxvi + 124. (Berlin : 
Verlag Chemie, G.m.b.H., 1938.) 6.60 gold marks. 

HIE section on ruthenium in Gmelin’s “Hand- 
buch” contains an account of the physical and 
chemical properties of this polyvalent element and 
of its compounds. The sources and preparation of 
the metal are being dealt with in conjunction with 
other members of the platinum group. No fewer 
than seven isotopes have been detected by the mass- 
spectroscope, and artificial radioactivity has been 
effected by bombardment with slow neutrons and 
deuterons. Ruthenium ia very resistant to atmo¬ 
spheric corrosion and the attack of strong acids, but 
it can be oxidized in the presence of potassium 
chlorate to the tetroxide and by fused alkalis to 
ruthenates. 

Ruthenium is an excellent catalyst, particularly 
for oxidations, being superior to platinum in this 
respect. A list of references to this application as 
catalyst is given. It gives rise to a large number of 
complex co-ordination compounds, including a stable, 
volatile carbonyl Ru a (CO) #> a red pentanitrosyl and 
many amminos and derivatives of organic bases. 
Among these complex compounds is the deeply 
coloured derivative of tervalent ruthenium called 
‘ruthenium red*, which has the power of dyeing 
natural silk. Morgan and Rurstall have shown that 
it is a cldoro-hydroxo-tetrammine monochloride with 
co-ordination number 6. They have prepared from 
it a diclfiorotetrammine monochloride, which reacts 
with ammonia to regenerate ruthenium red. The 
constitution of this derivative seems to be uncertain, 
Mnee Gleu and Breuel have recently described both 
m- and Jrans-dihalogenotetrammine halogenides, 
which do not react with ammonia. A list of deriva¬ 
tives of organic bases containing ruthenium is given. 

Physico-Chemical Experiments 

By Prof. Robert Livingston. Pp, xi-f267. (New 
York: The Macmillan Company, 1939.) 10s. 

HE ORETICAL introductions to physical 
chemistry are plentiful—practical books on the 
same subject are only too rare. Dr. Livingston’s 
compact and informative book arrives at an oppor¬ 
tune period. Physical chemistry has now become so 
wide a subject, and uses such specialized technique, 
that it becomes increasingly difficult to write a 
practical book which will include a selection of 
experiments illustrating new principles with suffi¬ 
ciently modest and fool-proof apparatus. 

In the volume under notice, classical physical 
chemistry is there with all up-to-date improvements. 
There are, however, many welcome innovations in 
so small a book. For example, some experiments in 
radioactivity are described, absorption spectra find 
a useful place; there is a good discussion of, and a 
simple experiment with, a plate still. Chemical 
kinetics is represented by more interesting types of 


reaction than are customarily found in practical 
books. The section on electrochemistry is equally 
good. Even simple photochemical and colloidal 
experiments assume their proper place in the volume. 
But especial commendation must be accorded to the 
author for his excellent chapter on measurements, 
errors and computations. This is a chapter which 
may be read with great profit by advanced students 
of physical chemistry. This apparently modest little 
book, full of relevant information, therefore puts 
modem physical chemistry within the reach of any 
laboratory. H. W. M. 

Factual Tests in Inorganic Chemistry 
(Post School Certificate Standard.) By F. A. Phil- 
brick. Pp. 80. (London : G. Bell and Sons, Ltd., 
1939.) 1*. 

Answers to Factual Tests in Inorganic Chemistry 
By F. A. Philbrick. Pp. 13. (London : G. Bell and 
Sons, Ltd., 1939.) Qd. 

HIS book of “Factual Tests” is designed to test 
the student’s grasp of inorganic chemistry up 
to Higher Certificate and Intermediate B.So. standard. 
Each question is set in such a way that the student has 
merely to select the correct answer from five altern¬ 
atives and write down itB number. Thus to answer : 
“34. The ammonium salt used in the Leclanch6 cell 
is the 1 sulphate, 2 chloride, 3 nitrate, 4 carbonate, 

6 phosphate”; the student merely writes down the 
figure 342. 

The questions are set out in ‘papers’ which cover 
the chemistry of either one element or a group of 
related elements, and the numbering is devised ho 
that all answers require a three-digit figure. Tho 
correct answers are supplied in a separate booklet, 
as recorded above. 

There are clearly many advantages in having a 
book which can be used by student and teacher to 
test rapidly and objectively the factual information 
which has been acquired, without always having 
recourse to the wearisome tasks of writing out and 
correcting answers to the conventional type of ques¬ 
tion. In the opinion of the reviewer, “Factual Tests” 
should also have included questions which require a 
one- or two-word answer, but in spite of this omission 
it should prove of use to both students and teachers. 

A. 0.0. 

A Course of Study in Chemical Principles 
By Prof. Arthur A. Noyes and Prof. Miles S. Sherrill. 
Second edition, rewritten. Pp. xxv+564. (Now 
York : The Macmillan Company, 1938.) 2Ls. net. 

HE subject-matter has been thoroughly revised 
in the second edition of this book, A consider¬ 
able improvement has been made by dealing with 
the first and second laws of thermodynamics at the 
beginning instead of at the end of the book* The 
kinetic theory has been considered in greater detail, 
and the essential features of the Debye-Hiickel ion 
attraction theory have been added. The text, as in 
the old edition, is interspersed with problems which 
should prove of considerable value to university 
students. A. 0. 0. 
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Engineering 

Airplane Structures 

By Prof. Alfred S. Niles and Prof. Joseph S. Newell. 
Vol. 3. Second edition. Pp. xv+451. Vol. 2. Second 
edition. Pp. viii + 177. 13*. 6d. net. (New York: 

John Wiley and Sons, Inc.; London : Chapman and 
Hall, Ltd., 1938.) 

HE revised edition of this book, now expanded 
into two volumes, attacks the problem of air¬ 
craft structural design from the point of view of the 
designer who may wish to apply the advances that 
scientific thought have made available to his problem. 
It discusses all of the methods of design and analysis 
that have been used successfully, and by the use of 
illustrative examples endeavours to show the best 
uses and the limitations of each. 

The introductory chapters are devoted to the 
aerodynamic questions from which the conception 
of the applied external loadings is derived, and 
although naturally not complete in their scientific 
discussions of these problems, they do define them 
sufficiently to make clear the loadings that the 
structural designer is called upon to resist. The 
bridging of this gap has been conspicuously absent 
from published works hitherto. 

The main portion of Volume 1 is then devoted to 
the various accepted methods of structural analysis, 
with applications, and includes a chapter on the 
strengths of methods of joining structural elements 
together, such as are acceptable in the somewhat 
peculiar aircraft practice. A very useful chapter on 
deflection and stiffness treated as a design problem 
finishes off the first volume. 

The second volume contains a discussion of inde¬ 
terminate structures, and gives many excellently 
worked out examples occurring in aircraft problems. 
The treatment of stressed skin structures is the least 
satisfactory part of this work ; but these are problems 
still in their infancy, and about which controversial 
views are necessarily hold until the correct practices 
have been established by experience. 

In general, it can be said that this is an excellent 
book for both students and designers. It contains an 
unusually large number of tables, charts, and such 
aids to routine design work not always found in text¬ 
books ; further, these are set out in a manner 
calculated to make them of greatest use to the 
practical designer. 

Foundations and Earth Pressures 
By 0. Hyde Wollaston. Pp. 296. (London: Hutchin¬ 
son’s Scientific and Technical Publications, 1939.) 
21*. net. 

N recent years, increasing attention lias been given 
to investigation in that branch of science desig¬ 
nated soil mechanics, which deals with the behaviour 
of soil when treated as a material of construction. An 
account 1ms been given in the report of the Building 
Research Board of the advances made in this branch, 
and it is therefore of especial interest and value to 
have the views of an engineer as to the methods of 
putting into practice such information as is available. 
These have been expressed with clearness and a full 
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force of conviction by (’. Hyde Wollaston, Into chief 
engineer in the Public Works Department of Burma. 
His aim is to bring homo to engineers the dommbility 
and importance of 1 routing soils as materials of con¬ 
struction and with the same attention as is given io 
timber, steel, and concrete. 

The author shows that soil moclianics provides a 
far more reliable and certain guide than is generally 
supposed, and explains how soil testing should pro¬ 
perly be conducted. A clay soil, hitherto the bugboar 
of engineers, need no longer be regarded with sus¬ 
picion. Its ‘water-content* is now known to be a 
sure criterion of its strength against compression. In 
the first part of the book foundations are dealt with, 
and in the second part the author turns his at ton! ion 
to earth pressures and retaining walls. The practical 
application of the new ideas on those subjects is 
exhibited in some fiftoen examples which constitute 
the third part entitled “Dosigns and Calculations’ 1 . 
Here are treated actual dositfns ranging from a simple 
column footing to a reinforced conoroto rotainiug 
wall and calculations of the stability of bridge piers 
useful both to the student and tlio practitioner. 


Mathematics and Astronomy 

The Theory of Functions 

By Prof. B. 0. TitohinarBh. Heoomi edition. Pp. 
x-J-454. (London: Oxford Univoraity Press, 1939.) 
26s. not. 

HE second edition of Prof. TitchmarslPs “Theory 
of Functions” lias been produced photo 
graphically from amondod shoots of the IlvHt, with 
the transfer of the main account of tlio gamma 
function to the chapter on analytic continuation and 
the inaortioxi at the end of the chapter on integral 
functions of two theorems on asymptotio values and 
an introduction to the theory of moromorphio func¬ 
tions which will send the reader eagerly to Novanlinna. 
The list of memoirs consulted is unchanged ; tI\o list 
of books recommended is of a more useful kind than in 
the first edition, but in an opoeh when every weaken¬ 
ing of international bonds is to be deplorod, wo 
regret that anyone should deoido to restrict such a 
list so far as possible to works in English; the 
result in this case is that whereas in 1932 a total of 
26 titles was composed of 10 in English, 11 in 
French, 7 in German, and a translation, in 1939 
a total of 24 titles includes 19 in English and two 
translations. 

Page numbers have boon preserved, at a cost: 
there is only one page between 266 and 205, and 
this is numbered 266-64; on the other hand, 284 is 
followed by seven pages numbered 284a to 284g, and 
then odd numbers take the loft hand and even 
numbers the right until a blank unnumbered pago 
at the end of the cliapter restores the usual location. 
Since references throughout are to seations, not to 
pages, the economy seems petty. 

The success which this book has achieved proves 
that Prof. Titchmarsh was right in anticipating thas 
the colleotion which he describes too modestly at 
consisting of “rather disconnected introductions to 
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various branches of the theory of functions” would 
be of service to students to whom the mass of existing 
literature appeared “rather formidable”. It proves, 
too, that early reviewers were right in recognizing a 
quality of readability in his writing; in effect, the 
advice given to students was : “This is a book from 
which you will be able to learn how to do mathe¬ 
matics”, and we cannot do better than repeat this 
advice with all the confidence that comes from 
knowing that it has been endorsed by those best 
situated to discover that it was sound, namely, the 
students who have followed it. E. H. N. 

Planetary Co-ordinates for the Years 1940-60 referred 
to the Equinox of 1950-0 

Prepared by H.M. Nautical Almanac Office. Pp. 
xvi + 150. (London: H.M. Stationery Office, 1939.) 
175. 0 d. net, 

T HE present work is a continuation of the previous 
volume published in 1933, which contained 
certain ephemeral data up to 1940 ; it extends these 
from 1940 to 1900. The general arrangement is the 
same as in the first volume, but certain alterations 
have been introduced which add considerably to the 
convenience of the tables. As computing machines 
will be used almost entirely in connexion with the 
work, the logarithm of the radius vector has been 
omitted and a column giving the Julian date has 
been inserted. 

Those who are engaged in the computation of 
planetary perturbations will find a great convenience 
from the method of arranging the planetary co¬ 
ordinates. The material for Venus and the Earth is 
printed on facing pages, and the same applies to 
Jupiter and Saturn, the ephemeris for the latter 
planet being given for intervals of 10 days instead 
of 20 days as in the previous volume. The material 
for Uranus and Neptune is also printed on facing 
pages, intervals of 40 days being retained as before. 
The attractions of the sun are given to an extra 
decimal, the last figure retained being the tenth 
decimal. This refinement is quite unnecessary for 
comets, but will have an important application in 
the case of the perturbations of minor planets. The 
late Prof. Numerov and Dr. Bower outlined a scheme 
for the computation of very accurate ephemerides 
of certain minor planets, from which systematic 
corrections to star places could be determined, 
and the extra figure will serve a useful purpose 
here. 

The first volume gave the spherical co-ordinates 
of Uranus and Neptune from 1903 to 1940 at intervals 
of 200 days, and the present volume includes these 
co-ordinates from 1800 to 1903. Full details are 
given of the application of Cowell’s method for the 
computation of perturbations, Comet 1933/ (Whipple) 
being selected for the purpose. This particular part 
of the work was done by Miss F. M. MoBain under 
the direction of the Superintendent. It is scarcely 
necessary to add that the volume will be invaluable 
to computers in various branches of astronomical 
work. M. D. 


Astronomy 

A Textbook for University and College Students. By 
Prof. Robert H. Baker. Seoond edition. Pp. xx-J-522. 
(New York : D. Van Nostrand Co., Inc.; London : 
Macmillan and Co., Ltd., 1939.) 105. net. 

T HE first edition of this work appeared in 1930 
and the second edition in 1933. Two reprints 
of the later edition appeared in 1934 and 1935 and 
the present volume is a third reprint. While the 
book is excellent in many respects, it is regrettable 
that a third edition was not produced instead of 
a reprint. This would have brought it up to date 
and would have enhanced its value very much. As 
one instance of the necessity for a new edition, we 
may refer to the story of Galileo and the Loaning 
Tower of Pisa, repeated on p. 151. Prof. Lane 
Cooper has shown that there is no foundation for 
the story, and Prof. A. S. Eve, while not agreeing 
entirely with Cooper, nevertheless concludes that 
“definite historical evidence is lacking” (Nature, 
137, 8 , Jan. 4, 1930). It is to be hoped that a new 
odition will be put in preparation. M, D. 


Miscellany 

Aequanimitas 

With other Addresses to Medical Students, Nurses 
and Practitioners of Medicine. By Sir William Osier. 
Reprinted from the third edition. Biographical Note 
by Sir Walter Langdon-Brown. Pp. xiv-f-452. 
(London : H. K. Lewis and Co., Ltd., 1939.) 75 . 6 <i. 
net. 

T HIS book, which contains the best-known of 
Osier’s minor writings, consists of twonty-two 
addresses, seventeen of wliich were delivered in 
various parts of the United States (New York, 
Boston, Philadelphia, New Haven and Baltimore) 
and five in Canada (Montreal and Toronto). Tho 
well-merited popularity of the work, of which tho 
present odition contains a sympathetic preface by 
one whom Osier would have callod his “brother 
Regius”, is shown by the fact that three impressions 
were made of the first and nine of tho second edition. 
Though addressed primarily to medical practi¬ 
tioners and students, the work, owing to its cosmo¬ 
politan outlook, will appeal to a much wider circle 
of readers, especially at the present time. With a 
characteristic blend of ripe wisdom and playfulness. 
Osier discusses a great variety of subjects, such as 
the education of the medical student and post¬ 
graduate, the importance of foreign travel and 
avoidance of Chauvinism, the necessity of doing the 
day’s work well and before the age of forty, and 
physic and physicians as depicted in? Plato, A ‘bed¬ 
side library’ of books for medical students is appended, 
consisting of the Old and New Testament, Shakes¬ 
peare, Montaigne, Plutarch’s Lives, Marcus Aurelius, 
Epictetus, “Religio Medici”, “Don Quixote”, Emer¬ 
son and Oliver Wendell Holmes’ “Breakfast-Table 
Series”, 
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A Bibliography of the Writings of Harvey Cushing 
Prepared on the occasion of his Seventieth Birthday, 
April 8, 1939, by the Harvey Cushing Society. Pp. 
xv -f 108. (Springfield, Ill., and Baltimore, Md. : 
Charles C. Thomas ; London : Bailli&re, Tindall and 
Cox, 1939.) 5 dollars. 

T HIS book, the sale of which is limited to four 
hundred copies, contains the bibliography of a 
man who was equally well known as an eminent 
brain surgeon and the author of one of the most 
successful biographies of recent times. The work, 
which is preceded by a sympathetic and humorous 
note by Dr. Arnold Klebs, the well-known medical 
historian, entitled “Bibliographia Animata”, consists 
of four parts and appendixes. The first part gives a 
short account of Lr. Cushing’s life, degrees and 
honours bestowed upon him by more than twenty 
different nations. In the second part are listed his 
books, thirteen in number, of which the best known 
are “The Pituitary Body and its Lisorders” (1912), 
the “Life of Sir William Osier” (1925), and “Intra¬ 
cranial Tumours” (1932), of which a German trans¬ 
lation appeared in 1935 and a French one in 1937. 
The third part contains a list of his addresses, papers 
in journals, and reports published between 1898 and 
1938 numbering 306, while the fourth part is devoted 
to papers emanating from Dr. Cushing’s clinics and 
laboratories. 

The appendixes contain the names of his assistants 
in neurological surgery from 1908 to 1932 and volun¬ 
tary graduate assistants from 1920 to 1932, hailing 
from England, France, Germany, Belgium, Holland, 
Bumania and Esthonia, and a list of members of 
the Harvey Cushing Society. 

German-English Science Dictionary 
For Students in the Agricultural, Biological and 
Physical Sciences. By Prof. Louis do Vries, with the 
collaboration of Members of the Graduate Faculty. 
Pp. x-f 473. (New York and London : McGraw-Hill 
Book Co., Inc,, 1939.) 18$. net. 

I T was Dr. Samuel Johnson who emphasized our 
indebtedness to the compilers of dictionaries 
when he wrote, “Every other author may aspire to 
praise, the lexicographer can only hope to escape 
reproach”. Scientific men will indeed be grateful to 
Prof, de Vries for having brought together some half 
a million stock words which are representative of 
German scientific language. No attempt has been 
made to include all the names of animals, plants, 
chemical compounds, etc., since each subject would 
need a dictionary of its own. But since research in 
the various departments of science now extends into 
complicated inter-departmental problems, the author 
has included terms which enter into the chemical, 
physical and biological sciences. Further selection 
has made use of the fact that the compounding of 
words is such a characteristic feature of the German 
language, only sufficient basic information being 
included to permit of the building-up of composite 
words. The book is strongly and attractively bound, 
but still remains a very convenient size for purposes 
of frequent reference. T. H. H. 


Physics 

Cosmic Machinery in an Electro-Magnetic Universe 
By Capt. H. A. Staples. Pp. vi-i-224. (London : 
William Clowes and Sons, Ltd., 1939.) 12$. fid. 

HE author of this work claims to have con¬ 
structed a magnetic machine which was able to 
produce motion ‘similar to the motion of the solar 
and planetary bodies”. As the sun rotates, its 
field of radiation rotates with it, and this “solar 
sweep” is responsible for the forward motion of 
the earth in its orbit. Capt. Staples states on 
page 139 that, with reference to Kepler’s Third 
Law, “the reason for the application of the power 
of the cube in association with the power of the 
square have [sic] remained obscure”. Apparently, 
however, this obscurity disappears with his electro¬ 
magnetic interpretation, planetary motions falling 
into line with the laws relating to wave motion 
issuing from a radiant eourco. It is only necessary 
to point out that there is nothing obsouro about 
Kepler’s Third Law, which is very easily derived 
from the inverse square law. It may be added that 
the electromagnetic field of the planets appears to 
play an important part in their orbital motion, 
according to the author, but he makes no attempt 
in tliis book to apj)ly his theory to other bodies of 
the solar system, such as meteor streams, comets, or 
even the minor planets. Quantitative results on tlie 
motions of the satellites would have been useful to 
verify or disprove the theory, but the figures and 
explanations given on pp. 149-51 aro too vague to 
be applied. 

Although the author liaH spent twonty years of 
research on his work, it will not yot bo gonorally 
accepted. M. D. 

Spontaneous Fluctuations of Voltage due to Brownian 
Motions of Electricity, Shot Effect and Kindred 
Phenomena 

By E. B. Moullin. (Oxford Engineering Science 
Series.) Pp. viii-f252. (Oxford: Clarendon Press; 
London : Oxford University Press, 1938.) 17$. Qd. 

net. 

T O an engineer the result of the spontaneous 
fluctuation of voltage is a noise which is getting 
in his way, and which he calculates from formulae 
which give approximately the result ho requires ; he 
knows that he is up against a natural limitation of 
what he wants to do. The author of the volume now 
under review takes a novel view ; ho rather startles 
the engineer by making tlio subjoct of philosophical 
interest, and by showing that the physicist does 
not know as much about the subject as the engineer 
thought he did. The author does not think that 
theory has caught up with the abundant experi¬ 
mental data, and he has done a remarkable service in 
collecting such information as is available in a read¬ 
able way, so that some super-mathematician may be 
inspired to find a link between atomic data and tho 
nuisance being examined. 

The text is produced with the care and clarity 
we have been led to expect from the Oxford Engineer¬ 
ing Scienoo Series. L. E. 0. H. 
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to deterioration at a rate almoat unknown in tem¬ 
perate latitudes. A single rainy season can com¬ 
pletely destroy the fertility of a tropical soil unwisely 
exposed. 

Soil Destruction in Malaya 

The damage done to agricultural land by various 
forms of mining is considered by Sir Lewis L. Fermor 
in his exhaustive “Report upon the Mining Industry of 
Malaya” (Kuala Lumpor : Gov. Press, 1939. 6s.). Tho 
destruction of land by the stacking of waste rock and 
gangue is small because the prevalent forms of tin- 
mining result in floods of water, heavily charged with 
silt, either as coarse as sand or as fine as mud. This 
silt, carried by the effluent water, chokes streams 
and causes flooding to such an extent that silt- 
retention schemes, necessitating dams or weirs, are 
obligatory. But much damage has been done in the 
past, and some is still being done, especially in the 
mining process of destroying hillside by water under 
hydraulic pressure. Again, the removal of the top 
layers of soil and their mixing with lower layers, 
which is unavoidable in the process known as dredging, 
render the whole surface within a mining concession 
unfertile by the time the land is returned to agri¬ 
cultural use. Against these objections to mining must 
be placed tho fertilizing value on flooded land of a 
thin deposit of silt. The writer is insistent that 
rubber cultivation is equally harmful, in fact more 
so, in ruining land by encouraging soil erosion and 
leading to the removal of fertile surface layers. Clean 
weeding, a fetish of the rubber planter, causes soil 
removal betwoen the rows of trees, and can be pre¬ 
vented only by the wise use of cover crops. Sir 
Lewis estimates that rubber cultivation has caused 
the addition of 33,000,000 tons of silt to the rivor 
systems since 1906, while tin-mining has contributed 
only 16,000,000 tons. Tho dobris from the rubber 
lands is both coarse and fine, and does more harm 
than the fine silt from the mines, some of wliich is 
carried to sea, and some of which feitilizos the land. 

Newton's Letters 

Ik Osiris (7, 623-666 ; 1939) M. Jean Pelseneer, 
whose interest in the subject is well known, has 
reproduced some nine letters from Newton’s un¬ 
published correspondence. Four documents are 
shown in reduced facsimile, and all are accompanied 
by explanatory notes. The first four letters, between 
Newton and Oldenburg, are taken from tho Ports¬ 
mouth Collection in the University Library, Cam¬ 
bridge. Tho next two, botwoon Newton and liooke, 
are in the Library of the Historical Society of Penn¬ 
sylvania at Philadelphia. Of all these the ruain theme 
is optical. Two other letters between Newton and 
Hooke come from the Pierpont Morgan Library in 
New York; their subject-matt er is of very minor 
interest. For the period covered by these eight letters 
(1672-78) little original material bearing on Newton’s 
Jjfe has been published. Tho ninth document is a 
joint report signed by Newton and Halley on the 
performance of a magnetic needle. This is an official 
paper dated 1712, and preserved in the Public Record 


Office, It is two years since M. Palsonoer, writing in 
Cicl et Terre, pointed out with a roforenco to Stulcoley’s 
Memoirs of Sir Isaac Newton’s Life, edited by A. H. 
White and then lately published, that the story of 
Newton and the apple certainly did not originate in 
the fertile imagination of Voltaire. 

Early History of Antarctic Exploration 

The criticisms levelled by Prof. W. HE. Hobbs at 
certain English explorers of We&t Antarctica of the 
early part of last contury (Trans. Amer. Phil . Soc„ 31, 
Part 1, Jan. 1939) wore discussed iu Natltre of 
April 29, 1939, p. 731. A much fuller aud a most 
scholarly treatment by Mr. A. R. Hinks of Prof. 
Hobbs’s strictures appears in the Geographical Journal 
of October under the heading “On Homo Misrepre¬ 
sentations of Antarctic History”. Tlie title indicates 
the nature of the conclusions which Mr. Ilinks 
roaches. From a study of relevant documents, 
including original maps, lie shows conclusively that 
Prof. Hobbs’s claim that Palmer and not Bransfield 
discovered the Antarctic continent is falso and that 
there is no foundation for Prof. Hobbs’s contention 
that the chart signed by Bransfield which is in 
the Hydrographic Office is nob gonuine, and that 
Prof. Hobbs has no justification for discarding the 
account of Bransfield’s voyage wliich appeared in the 
Literary Gazette (vol. 6, November 1821). No argu¬ 
ment that Prof. Hobbs brings to this discussion can 
shake the authenticity of tho documents on wliich 
Bransfiold’s claim to tho discovery of Trinity Land, 
the first sighting of the Aral arctic continent, is 
founded. Mr. Hinks raises many other points in his 
articlos, including Prof. Hobbs’s aspersions on the 
good faith of J. Weddell, whoso discoveries con¬ 
clusively stand the test of any inquiry and criticism. 
Tho article may bo accepted an a final reasoned 
answer to the attacks mado by Prof. Hobbs on llioso 
English navigators of Antarctic seas. 

Germany's Oil Supplies 

Ik a carefully reasoned article published in 
the November issue of the Industrial Chemist, 
Dr. A. J. V. Undorwood explains why in his opinion 
it is unlikely that Germany’s belligerent activities 
will be suspended owing to shortage of oil. The 
present rate of production of oil and alternative 
fuels in the German Reich is estimated as 4,300,000 
tons. This figure includes potential production of 
plants expected to bo in oporaiiou by tho end of this 
year. If plants which are likely to ho In production 
by the end of 1940 or beginning of 1941 are included 
in the estimate, the potential rate of production of 
oil from all sources becomes 6,550,000 tons per year. 
In addition, imports of oil are at present available 
to Germany from Estonia, Rumania and the U.S.SJEt. 
These with homo-produced oil bring her total 
resources to 7,000,000 tons a year. Tf home produc¬ 
tion is increased as is anticipated, Germany will 
have access to 9,300,000 tons of oil a year. 
In 3938 Germany, including Czechoslovakia, con¬ 
sumed 7,900,000 tons of oil. This in substantially 
less than tho 9,300,000 tons per annum poten* 
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tially available, bat lias reference to peace-time 
conditions. In war-time, consumption by the fighting 
services will obviously increase oven beyond the 
figure for 1938 when Germany was mobilizing, but 
at the same time civilian consumption will drop on 
account of the stringent rationing schemes now in 
force; also less oil will he used by Germany’s 
mercantile marine, the activities of which have been 
so severely restricted of late. It is probable, there¬ 
fore, that Germany’s potential resources of oil will 
be sufficient for her war-time needs, and as reserves 
are available to supplement home production until 
such time as all projected plants are in operation, it 
is unlikely that she will go short of oil, unless through 
drastic changes in the international situation. 

Folsom Man: Further Investigation in Colorado 

A fxjbther season of excavation on the Lindenmeier 
site in northern Colorado has again failed to produce 
any trace of skeletal remains of Folsom man. Until 
such evidence is forthcoming, and on the assumption 
that it will afford some certain indication of the 
relation of the authors of the culture to the Amer¬ 
indian peoples, the Folsom industry, with its dis¬ 
tinctive characteristics, hangs in the air. The 
geological interpretation of the Folsom deposits on 
the Lindenmeier site assigns them to the last phase 
of the glacial period at an approximate dating of 
12,000-25,000 years ago, and an association with an 
extinct fauna including mammoth, camel and extinct 
forms of bison. In the course of excavations carriod 
out by Dr. F. H, H, Boberts, jun., in the past summer, 
the fifth season of his investigations on the site, it is 
reported in a statement issued by the Smithsonian 
Institution of Washington, that among animal bones, 
which had been chopped and split by man, was found 
the skull of an extinct bison measuring 36 inches 
between the tips of the horn cores—fully a foot 
wider than the spread between the horns in the 
modem species. In four months’ work Dr. Boberts 
opened up a new section of the site over an area of 
some 45 ft. by 60 ft. to an average depth of six feet. 
His finds, in addition to the characteristic projectile 
points and previously known artefacts, included new 
forms of knives and scrapers, two to three times as 
large as those found before. A new feature in the 
culture is the bone bead, not hitherto found in 
Folsom deposits. Of those found here, one shows 
definite ornamentation in the form of a simple 
geometric design scratched on the surface. 

Mental Hygiene in Old Age 

Dr a paper on this subject read before the Section 
on Care of the Aged, Welfare Council, New York 
City (Mental Health, 23, 267; 1939), Dr. George 
Lawton, psychological adviser to the Andrew Freed¬ 
man Home, New York City, maintains that there is 
no group of persons whose mental welfare is more 
neglected than that of old people. This indifference, 
he declares, is world-wide even in countries with 
advanced social services. Although there has been 
for many years a guidance olinio for the aged in San 


Francisco, no definite steps have been taken for 
establishing a similar one in New York. Dr. Lawton 
asserts that what little knowledge wo have of old 
people is based on pathological material, whilo wo 
possess very little information about non-psycho tic 
old persons. He suggests that the psychological 
difficulties presented by aged people should bo 
classified as follows : (1) the problems of neurotic, 
borderline psychotic, psychotic, fooblo-minded, and 
deteriorated individuals ; (2) the minor mal-adjust¬ 
ments of fairly adequate old people caused by ex¬ 
cessive economic pressures and inhibitory social 
attitudes; (3) the stresses and strains of persons 
undergoing normal menial and emotional decline. 
According to Dr. Lawton, llio management of the 
problem of senescence should include the following 
measures, among others: (1) intensive, systematic 
studies over long periods of time, of the montal 
abilities, interests, rocroations, emotions and person¬ 
alities of larger groups of men and women in town 
and country in each decado from forty to sixty, 
(2) when such facts have been collected, guidance 
clinics should be set up to function in a similar 
manner to child guidance clinics ; (3) courses in 
geriatrics should be established in the medical schools 
to give future physicians a hotter understanding of 
the effects of mental attitudes on iho bodily ailments 
of the aged. 

Wild-life Restoration in the United States 
In the United States, as in other progressive 
countries, the existence of many wild creatures has 
been threat onod by tho appropriation o[ lands for 
fanning and industrial purposes, tho destruction of 
living places and breeding placos, and tho gradual 
disappearance of natural food and cover. To chock 
this decrease of wild-life, tho Federal Government 
passed two years ago one of tho most beneficial 
measures of recent years, the Federal Aid to Wild¬ 
life Restoration Act, briefly known as the Pittman- 
Robertson Act of 1937. Tho co-oporativo scheme 
which it envisages is one that might well be adopted 
in other countries, and a summary of its provisions 
and explanation of the co-operation which it seeks 
are now given by Albert M. Day {U.S. Dept. Agric . 
Miec . Pvb. No. 360 ; 1939), The Act recognizes tho 
fundamental principle that wild-life is linked with 
the land, and aims at the restoration of suitable 
environment in which wild birds and mammals may 
live and multiply. The Federal Government is willing 
to contribute materially towards this restoration 
programme, since it is known that individual States 
have been unable to cope with the situation because 
of lack of funds. But a State to qualify for a share 
of the grant—up to 76 per cent of the cost of work 
performed on approved projects—must have passed 
laws for the conservation of wild-life, which shall 
include a prohibition against diverting fees paid by 
hunters to any other purpose than the administration 
of the State fish and game department. Already tho 
Act appears to be working effectively. The grand 
total allocated for conservation projoots in 1939 
was 1,186,666 dollars, of which State legislatures 
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contributed 296,660 and the Federal Government 
890,000 dollars. Some time must elapse before the 
effect of these widely distributed schemes shows 
itself on the wild-life population, but there is every 
reason to think that the result will bo gratifying to 
the naturalist as well as to the sportsman. 

Television Transmission over Telephone Cables 

In the Record published in October by the Boll 
Telephone Laboratories, Inc., L. Weis gives a helpful 
discussion of the problem of transmission signals over 
telephone cables. Most radio broadcasts originate in 
the studios of the broadcasting companies, and aro 
tra n s mi tted thence to the radio stations over high- 
quality programme circuits. Not infrequently the 
‘pick-up’ point is at a distance from the studio and 
circuits to the studio must be provided over telephone 
‘cable pairs’ not normally employed for broadcasting. 
With television broadcasts such remote piok-up points 
are also required, but the utilization of ordinary tele¬ 
phone circuits to link them to the television studio 
is more difficult because of the much wider band of 
frequencies employed, besides certain exacting require¬ 
ments for television transmission. Because of the 
experimental state of television broadcasting at the 
present time, no arrangements for transmitting 
from these remote pick-up points have as yet been 
standardized. 

Last May an experimental circuit of this nature 
was provided for the National Broadcasting Com¬ 
pany. More recently a somewhat similar one was 
provided for the Columbia Broadcasting System. 
For ordinary telephone circuits a frequency band of 
about 3,000 cycles is sufficient, while for both these 
recent experiments the band extended from 46 to more 
than three million cycles—a range a thousand times 
greater than the voice band. When we consider the 
losses, we find that the loss in a co-axial cable at 
three million cycles is only one millionth that in a 
cable-pair of equal length. For satisfactory television 
transmission, equalizers must be provided to make 
the overall loss essentially the same for all frequencies. 
In addition to the variation in loss with frequency 
there is also a variation in the time of transmission. 
In television transmission, if this is not kept extremely 
small the detail of the picture will be blurred, and 
Bpurious transients and ‘ghosts* will appear. Before 
a cablo pair can be used for television, it is necessary 
to know the transmission time and then to provide 
phase equalizers to correct it. In the experiments 
the equalized line maintains the same transmission 
time to within plus or minus one tenth of a micro¬ 
second, and this can he measured. 

Traffic Signals at 'Bank Complex* 

A description is given in Roads and Road Con - 
sPruction of November 1 of the ‘eleotromatic’ vehicle- 
actuated system operating on the ‘flexible-progressive’ 
system. Automatic traffic signals outside the Bank 
of England and on several important roads in the 
locality are to be installed as early as possible. It 
lias been found that the signals in other parts of the 


City have proved of such value during the black-out 
that police officers have been able to concentrate on 
other important duties, and it is only at a few inter¬ 
sections that it lias boen necessary for them to 
control traffic by hand signals. The name ‘Bank 
Complex’ has boen given to the area which is the 
junction of Threadneodle Streot, Comhill, Lombard 
{Street, King William Street, Princes Street, Queen 
Victoria Street, Poultry and Mansion House Street. 
A specification for traffic signals to control the heavy 
and complicated traffic at this junction was prepared 
by the Ministry of Transport in collaboration with 
traffic officials of tho City of London Police, 

A scheme to meet the requirements of the specifica¬ 
tion was prepared by Automatic Telephone and 
Electric Co., Ltd., using electromatio vehicle- 
actualed signals. As traffic is approximately equally 
heavy in all directions, the problem is mainly con¬ 
cerned with ensuring the most rapid transit of veliicles 
through the thoroughfares converging on the area of 
the Bank Complox. Traffic increases to a maximum 
at morning and evening periods, and, if congestion 
and traffic blocks are to bo avoided, the available 
road space must be used with the greatest efficiency. 
The whole system will bo ‘elociromalic’, operating 
on the flexible progressive system, under the control 
of a ‘dual mas ter-timer’, and vehicle detectors will be 
used in each approach to the ‘Bank Complex’. Signals 
are actuated by a special control unit divided into 
seven sections, which are linked together to co¬ 
ordinate the signal phases. It is important to notice 
that right-of-way is given to an approach only if 
thero is a demand, and tho longth of tins right-of- 
way period depends, up to a predetermined maximum, 
on the volume of tho traffic, A novel feature of this 
system is provision of accommodation for traffic 
assessors in Oornhiil and Poultry to determine the 
volume of traffic entering tho complex on these 
approaolios, so that variations of tho right-of-way 
time can bo made automatically. 

The International Seismological Summary 

The International Seismological Summary for 
October, November and December 1933 has just been 
recoivcd. It deals with 123 epicentres for earbhquakes 
which occurred during that quarter, of which 47 were 
new epicentres and 76 repetitions of earthquakes from 
old epicentres, thus again confirming the knowledge 
that earthquakos tend to recur from the same epi¬ 
centres. Tho five earthquakes with abnormal focus 
during the quarter all had deep foci. Tho first was 
on October 26, with epicentre in the Andes nortli-wost 
of Jujuy (Argentine) with focus 0*03 of tho earth’s 
radius below normal. The second was on Novombor 14 
with epicentre north-east of Santiago on the borders 
of Chile and tho Argentine with focal depth 0*02 of 
the earth’s radius below normal. The third was on 
November 19 in the Pacific Ocean off the Japanese 
coast noarly south of Tokyo with focal depth 0*035 
of the earth’s radius below normal, Tho fourth and 
deepest was on December 1 with epicentre in tho 
Pacific Ocoan immediately to tho south of the island 
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of Aneityum (Loyalty Islands, Melanesia) w ith locus 
0*09 of the earth’s radius below normal* The fifth 
was on Decembor 4 with epicentre in the Sea of 
Okhotsk to the east of Odomari with focus 0*040 of 
the earth’s radius below normal. In continuation of 
the “Catalogue of Earthquakes 1925-1030”, by Miss 
E. F. Bellamy, it has been decided to publish annually 
indexes to the International Seismological Summary. 
The first three of these for tho years 1931, 1932 and 
1933 arrived with the International Seismological 
Summary for the last quarter of 1933 and they form 
a very valuable addition to the summary for quick 
reference. The indexes are on a time basis, whereas 
Miss Bellamy’s Catalogue 1913-1930 was on a 
geographical basis. The geographical basis is in many 
respects the better owing to the tendency mentioned 
above for earthquake shocks to recur from the same 
epicentre. 

"Vibrated’ Concrete 

It is generally known that within certain limits the 
drier the concrete when it is mixed, the stronger it is 
when set. But it is not generally known, even among 
engineers, that it has been the practice for some years 
to contrive by mechanical means to produce super- 
compacted and hence super-strong concrete from 
materials which, treated in the normal way, would 
give normally strong results. A paper by R. F. 
Irving in the House Journal of the Bournemouth Gas 
and Water Company of Ootober 2 gives the history 
and methods of manufacture of ‘vibrated’ concrete. 
In 1917, vibration of concrete was started in Franco 
on a commercial scale, and theso machines have boon 
extensively developed in America. Originally, tho 
machines were driven by comprossod air. The 
vibrating unit consisted of a freely moving piston, 
reciprocating as a shock producer, striking blows at 
a speed of 5,000-9,000 blows por minute. Moro 
modem machines, driven either by electric or petrol 
motors, have a rotor shaft provided with an un¬ 
balanced weight producing vibrations from 6,000 up 
to 21,000 per minute, the size of the motor unit 
varying from i to 1$ h.p. With the construction of 
No. 5 Reservoir at Alderney, the opportunity arose 
of taki n g advantage of the great developments in 
concrete construction. Preliminary tests of the rela¬ 
tive strengths of unvibrated, and vibrated concrete 
fully justified this procedure. Further, the vibration 
method led to a shorteni n g of the time required for 
setting of the concrete and the consequent rapid 
release of the shuttering for use on new sections. 

Earthquakes registered at Kew during October 1939 

Fotroroar earthquake shocks or earth tremors 
were registered on the seismographs at Kew during 
1*b$ month of October 1939. Four of these are re¬ 
ported to be very Small, and some others have been 
oonfhsed by microseisms. The best seismograms 
obtained WSre for the earthquakes of October 10 
Tfbafc on Ootober 10 had a probable epioentral 
dietefcoa of 83° j from Kew and a depth of focus of 
75 km. Tub earthquake of October 17 was again a 
deep focus shook, being thought provisionally from 


lvow records to have had a focal depth of about 
150 Ion. It was probably situated in tho New 
llobridos and was strong enough to give a full 
complement of pidsos, including ipPPP , a longi¬ 
tudinal body-wave rolledod throo times at the 
earth’s suiface, coming to tho surface for the fourth 
time at Kew whore it was registered. 

Earth Tremor in New England 

An earth tremor was felt on Tuesday night, 
Novembor 14, in the Now England States of Penn¬ 
sylvania, Now Jersey, Maryland and Delaware. The 
epicentre of the shock was probably very close to 
Philadelphia, and in Baltimore pictures were knocked 
off walls and furniture overturned, wliich indicates 
at tliis place a probable intensity of IV on tho 
Ro&si-Forel scale. Damage was not serious and there 
were no casualties. Although earth tremors are not 
unknown in Now England, it is unusual to have one 
so strong as tliis. California and the wostorn States 
are much more liable to shocks than the eastern 
States. 

Earthquakes in Central America and Canada 

Using instrumental reports from Georgetown, 
Fordbam, Philadelphia, Weston and Guatemala, tho 
United States Coast and Geodetic Survoy in co¬ 
operation with Science Service and tho Jesuit Soismo- 
logical Association has determined tho epicentre of 
tho earthquake of September 20, 1939, to bo botwoon 
Corquin and Ocotopoquo on the mountainoiw border 
botwoon Honduras and Guatemala in (Vmtrnl Amorica. 
From readings of Hoismograms obtained at Pitts¬ 
burg, Tucson, Ottawa, St. Louis and Fordham, tho 
provisional opieontro of tho earthquake of October 23, 
1939, lias boon determined to have boon some twenty 
miloB south-woHt of Tadomwac in tho Province of 
Quebec. Both districts arc liablo to small oarlh- 
quako shocks, though those in Central Amorica aro 
usually somewhat more intense than tho Canadian 
shocks. Further nows of these shocks is awaited 
from tho observatories at Guatemala and Ottawa. 

The Polarograph 

Fifteen years ago Prof. J. Hoyrovsk^, of the (Jharles 
University of Prague, doscribod a polarographio 
apparatus with tho dropping mercury cathode which 
he used for showing the presence of certain metals 
in solution by the position of ‘waves* produced in 
tho deposition potential curves automatically recorded 
as ‘polarograms*. Since that time, Hoyrovsk^ and 
his co-workers have carried out many academic 
physico-chemical researches with tho polarograph, 
and in reoent years it was beginning to find applica¬ 
tion for other purposes in pure and applied science, 
ranging from its use in examining sera for the diagnosis 
of cancer (Nature, 142, 316; 1938) to, say, tho 
estimation of iodine in Chile saltpetre. The genuine 
apparatus has hitherto been difficult to obtain, since 
it was only made in Czechoslovakia, and research 
workers and others will be interested to loam that 
although instruments are no longer obtainable from 
Czechoslovakia, an improved model, complete with 
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self-contained recording equipment, of British design, 
is now being manufactured by the Cambridge Instru¬ 
ment Co., Ltd, ; it is anticipated that the polaro- 
graph will find still wider uses in the near future, 
especially in analytical and electrochemical work. 

Petroleum 

The first number of Petroleum , a monthly magazine 
“devoted to the essential interests and needs of the 
petroleum industry”, was published in October 
(Leonard Hill, Ltd., 17 Stratford Place, London, W.l. 
Annual subscription, 10s. post paid. Abroad, 12s. 6d .). 
The sponsors of this journal are to be congratulated 
on laimcliing this new venture scarcely a month after 
the beginning of war, and on the way in wliich they 
have interpreted the Prime Minister’s admonition to 
carry on. Naturally the outbreak of war materially 
upset carefully laid plans for tho first number. 
Highly specialized arliclos had to be omitted and 
photographs discarded lest they should fall into 
enemy hands. Moreover, many potential contributors 
wore called away on national service and were 
accordingly not in a position to submit articles. 
Nevertheless, in spite of these handicaps, the first 
niunber is full of interest and it may be its lack of 
too highly technical contributions will prove an asset 
in the long run. The question raised as to whether 
concrete or steel should be used for underground 
storage, the description of some lesser known uses 
of petroleum and the notes on petrol rationing in 
Great Britain and other countries, to cite a few 
examples, should appeal not only to petroloum 
technologists but equally to a far wider public. 

Entomology in South Africa 

The appearance of volume 2 (dated October 30, 
1039) of tho Journal of the Entomological Society of 
South Africa will bo welcomed by workers in tliis 
branch of zoology. Some sevontoon papers are in¬ 
cluded within a compass of 262 pages and their great 
diversity of character may be gathered from the fact 
that they include descriptions of new Thysanoptera, 
a study of body temperature in Sami a cecropia and 
an investigation of the chromosomos in some of the 
Transvaal Acrididre. We wish every success to this 
new periodical and trust that it will be assured of 
adequate support during these critical times. The 
price of tho volume is £2, and European readers may 
obtain it from N. Y. Swots and Zeitlingor, Keizergraoht 
471, Amsterdam, Holland. 

Books on Gardening and Botany 

Messrs. Dulau and Company, Ltd., of 29 Dover 
Street, London, W.l, have issued a cataloguo of books 
on botany and gardening. Several volumes of 
standard journals, many of which are out of print, 
are offered, notably Curtis's Botanical Magazine 
(1-42), the R.H.S. Daffodil Year Book for 1913-16, 
the first 22 volumes of the Transactions of the Edin¬ 
burgh Botanical Society, the Journal of Botany , and 
the Kew Bulletin. The remainder of the list covers 
the better-known classics of a wide range of horti¬ 
cultural activities. Soventeenth-century herbnls 


appoar to bo represented mostly by later reprints, 
though one or two origiuals are also offered. A 
numbor of first editions and association books of 
general literary significance occupy the main part of 
the catalogue. 

Centenary of Pulkovo Observatory 

The centenary of the Pulkovo Observatory, one 
of the oldest scientific institutions in the U.S.S.R., 
will be marked by a special jubilee sossion of tho 
Academy of Sciences to be hold in Leningrad on 
December 25. The papors of a scientific and liistorieal 
character to be read at the session will show in 
historic retrospect the century of endeavour of tho 
Pulkovo Observatory and its role in world science. 
The centenary will also bo marked by the issuo of a 
comprehensive symposium and the opening of an 
exhibition dealing with tho work at the Observatory. 

Announcements 

Prof. E. P. Adrian, professor of physiology in the 
University of Cambridge, has boon appointed a 
member of the Medical Research Council in the 
vacancy caused by the death of Prof. John Mollanby. 

The following officers for 1940 of the Institute of 
Metals have recently been elected : President , Lieut. - 
Colonel the Hon. R. M. Preston ; Vice-Presidents , 
Dr. S. F. Dorey, Engineer Vice-Admiral Sir George 
Preoco, Mr. A. J. G. Smout; Honorary Treasurer , 
Lieutenant-General Sir J. Ronald E. Charlos. 

The Institution of Automobile Engineers is holding 
a special general mooting to wliich other institutes 
have been invitod on December 12, at tho Institution 
of Electrical Engineers, Victoria Embanlunont, 
W.0.2, at 6 p.m., when Dr. J. H. Clarke of the City 
of Birmingham Gas Department will road a paper 
entitled “Tho Uho of Gas as a Fuel for Motor 
Vehicles”, 

The Huiitorian collootion of surgical specimens nfc 
the Royal College of Surgeons of England lias been 
removed to a bomb-proof vault in the College base¬ 
ment. All tho more important manuscripts, books, 
and pictures in the College library have beon movod 
to the country. 

The Universities of Breslau, Erlangen, Marburg aiul, 
with tho exception of the medical faoulty, Konigs- 
berg, which wore closed at the beginning of tho war, 
have reopened. 

Prof. Germano Sollazzo lias beon nominal a<l 
director of the new hospital at Milan named Ospedalo 
del Perdono, which is to take tho place of tho famous 
old Ospedale Maggiore. 

The second Argentine Congress of Ophthalmology 
will be held at Rosario in October 1940, under tho 
presidency of Prof. Esteban Adrogud. Further 
information can bo obtained from tho Sociodad 
Argentina de Oftalmologia, Santa F6, 3,17L 
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LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return , or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

Notes on points in some of this week's letters appear on p. 911. 

Correspondents are invited to attach similar summaries to theer communications. 


Ah Inhibitor of Growth Extracted from Pea Leaves 
Recently, Stewart, Bergren and Kedemann 1 and 
Stewart* ha\e extracted from the leafy cotyledons of 
radish seedlings a substance which retards the growth 
of oat coleoptiles. They extracted by a method 
devised by van Overbeek 3 for extracting auxin, 
leaving the material in purified ether without grind¬ 
ing it up, and ihen drying the extract by distillation 
and evaporation; and they tested the extract on 
decapitated coleoptiles by Went's method. Since it 
is an interesting question how widely growth in¬ 
hibitors may be distributed in plants, I have made 
extracts from various parts of pea seedlings by the 
same method. The dried extracts were dissolved in 
a few drops of water, slightly acidified with hydro¬ 
chloric acid, and the solutions, at about pTL 5*5, were 
tested by being taken up in little strips of blotting- 
paper, measuring 8 mm. x 2*5 mm., which were then 
applied to intact dark-grown oat coleoptiles, length¬ 
wise along one of the narrow sides and reaching to 
the top. The strips stood on little ledges of vaseline 
placed to support them. As a rule tho dried extract 
from each gram of fresh plant, material, weighing 
about 11 mgm., was dissolved in one drop (50 omm.) 
of water, and each drop of solution sulliced for throe 
strips of paper and so for three coleoptiles. 

The extracts made from mature poa loaves together 
with 3 or 4 cm. of stem to each leaf oausod the 
coleoptiles to curve positively, that is, towards tho 
side to which they were applied, showing that thoy 
retarded growth on that side. The curves wore quite 
strong after 1 hour or less at about 19° 0 ,, and they 
usually increased up to H or 2 hours and then 
diminished and sometimes reversed* They varied 
surprisingly in amount, but often reached 20 ° and 
sometimes 25° or 30°. Other tests showed that the 
curves could not be due to the pH or to the osmotic 
value of the solutions, so that they must have been 
due to an inhibiting substance or substances. Tho 
curves started close to the extreme tip and spread 
downwards very slowly, reaching a level 10-12 mm. 
below the tip, and 2-4 mm. below the base of the 
strip of paper, after 2-3 hours. So this inhibiting 
substance differs from that obtained by Stewart and 
others, which travelled much faster. It is not the 
same as the wound substance, which had no effect in 
the same test. Extract from stem alone caused no 
curves, so that the inhibitor is presumably contained 
in the mature leaves. Extracts from growing apical 
buds caused only few positive curves, or sometimes 
none. But they often caused negative curves which 
developed later and at a lower level, and may 
possibly have been, due to auxin. Extracts from 
ccrrelativ^y inhibited leafy lateral shoots caused 
• curves, indicating inhibitor. 

' * “ flt tb& question whether this 

^#etetive inhibition. If so, 



disbudded shoots : for in such shoots a lateral bud, 
if allowed to remain, grows out rapidly after about 
3 days, showing that inliibition has practically ceased. 
But actually in some experiments (though not in 
all) tho loaves of such deoapiiaiod shoots wore found 
still to contain abundant inhibitor after from 4 to 8 
days. However, this objection is porhaps not quito 
conclusive. 

The inhibitor when contained in tho dried oxiraot 
was found to be insoluble in dry ether. Ko it must 
have diffused out from tlio etherized plant material 
in the water which was present: for a little wator 
was, of course, introduced in the plant material itsolf, 
and also tho ether used in tho extraction was not 
quite dry. Accordingly, in ordor to collect tho whole 
of the inhibitor, the distilling flask was rinsed out 
with 2 or 3 c.c. of water after the other had been 
distilled off (at 60° 0 .): this wator was added just 
before the distillation. 

R. Snow. 

Magdalen College, 

Oxford. 

Nov. 4. 

1 afc0 ^^ T< '(x9a3) :B( ’ ^8^t ' ll, W '* and Ut ' <l ‘‘ munu » ^rirnre, N.S., 80, 

Strwait, W„ Hot. Gfat., 10X, 01 (10U9). 

1 Ovorbeok, J. van, Proc. Nat. Acad . tici., JM, 42 (1088.) 


Utilisation of Carbohydrates m Leguminous Sym¬ 
biosis 

Experiments carried out in this department during 
the past summer may bo of internst in connexion 
with a recent letter from Allison and his collaborators 1 
in which they conclude for field-grown leguminous 
plants that the associated nodule bacteria consume 
only a relatively small proportion of plant carbo¬ 
hydrates in their respiration. In these oxporimonts, 
determinations have boon made of tho rato of evolu¬ 
tion of respiratory carbon dioxide from the root 
systems of two series of soya bean plants growing in 
water culture (Crone's solution), one series (of fifteen 
plants) being nodulated, the other (of ten plants) 
being kept free of infection by tho nodulo organism 
and supplied with sodium nitrate. During tho deter¬ 
minations, which wore made at tho flowering stage 
and at a temperature of 20 °~ 21 ° C., air initially freo 
of oarbon dioxide was bubbled through tho culture 
solution in which the root systems were growing and 
then passed into absorption towers containing 
standard baryta* Eor the nitrate plants the ovolution 
of carbon dioxide was of the order of 0*8 c.c. (at 
n.t.p.) per hour per gm. dry weight of root tissues. 
Allison et al. report on averago Qo» of 2*2 for detached 
root fragments, equivalent to an absorption of 2*2 o.c. 
of oxygen per hour per gm. dry weight. They used 
young roots only, whereas the figure of 0*8 o.o* is 
an average for the whole root system: again, it is 
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probable that the Washington experiments were con¬ 
ducted at a higher temperature. 

From the results with the nodulated plants, it 
appears, assuming the respiration per gm. dry weight 
of the root tissues of these plants to be similar to 
that of the nitrate plants, that the evolution of carbon 
dioxide from the nodules themselves was of the order 
of 2*5 c.c. per hour per gm. dry weight. 

In comparing this with the corresponding figure of 
2*2 given by Allison et al. for oxygen absorption by 
nodules (detached), consideration must be given to 
possible differences of temperature and also to their 
finding that the respiratory quotient of nodules m 
air is considerably above unity. Since in the Glasgow 
experiments the dry weights of roots and of nodules 
were as 2*8 : 1 in the nodulated plants, it appears 
that during a given time the total carbon dioxide 
evolved from the nodules of a plant was slightly 
greater than that from the roots alone. If, as Allison 
and his co-workers conclude, the respiration of 
nodules is partly anaerobic, it is possible that in these 
particular plants the amount of carbohydrate utilized 
in nodule respiration (presumably chiefly by the 
bacteria) exceeded appreciably that used by the roots 
themselves, though no doubt it was still small com¬ 
pared with the total carbohydrate synthesized by the 
plant. The dry weight of roots and tops together 
compared with that of the nodules was as 12 : 1; 
but so far no figures have been obtained for the res¬ 
piration of the aerial organs of plants of this type. 
The experiments will be continued. 

G. Bond. 

Botany Department, 

University of Glasgow. Nov. 4. 

1 Allison, Ludwig, Hoover and Minor, Nature, 144, 711 (1030) 


Humoral Immunity among Plants 

Previous investigators 1 ** have concluded, after a 
number of attempts to produce some measure of 
humoral immunity in plants towards fungal and 
bacterial diseases, by various methods of ‘vaccina¬ 
tion’, that there is no trustworthy evidence for any 
reported caso of such immunity, despite earlier claims 
to the eontraryM. Manil 8 , however, reports a very 
localized and temporary immunity produced in 
tobacco by vaccination with Bad. tabacum. 

The principal reason why plants cannot be expected 
to exhibit immunitary phenomena like those of the 
higher animals is due to their lack of a circulatory 
system, as pointed out by Chester®. For this reason, 
any immunitary humour which may be formed in a 
host cell attacked by a parasite will probably be 
destroyed on the death of this cell, unless it is able 
to move out by diffusion beforehand into living 
tissue ; but in the course of this process, the humour 
will become so diluted that any immunitary effect 
observed will be quantitatively much smaller, and 
thus perhaps qualitatively different from those 
hitherto looked for. 

In order to demonstrate such an effect, it would 
be necessary to carry out experiments designed to 
\ follow the course of development of the post-parasite 
^complex, and to compare this with the course of 
development of a suitable set of controls. 

Such experiments have been performed by me at 
this Station, using wheat seedlings as host plants, 
and the rusts Puccinia graminis tritici and P. rubigfi¬ 
ver a triticina as parasites. Host leaves were inooulated 
in the usual way, and two or three days later severed 


from the plant and the rust destroyed by placing 
them in a water bath at 40° Cl. for 15 minutes. They 
were afterwards inoculated with either the same, or 
the other, rust species, and kept under observation 
in plugged test-tubes for up to 10 days. In control 
tests, either the first or the second inoculation was 
omitted, or both, but the warm-water treatment was 
given in every case ; all possible combinations of the 
two rusts were used. All the host varieties used gave 
a fully susceptible reaction to both rusts. 

a b 





OoURSU or DECAY, OBSl ttVJJD (FULL. LINE) AND CAL¬ 
CULATED (dotted line) in leaves cured oif: 

(a) P . ruhigo-vera and ro-mooulnfced with 1\ 
graminis : 

(&) P. graminis and ro-moculatcd with P. rubigo - 
mra: 

(c) P. rubujO’Vera, and re-inoculated with tho 
same ; 

(d) P. graminis , and re-inoculatcd with the same. 

In all graphs, ordinatob represent degree of docay 
on an arbitrary scale, and abscissae represent days 
from the application of the curative treatment. 

The course of decay of the experimental loavos 
was followed by noting the degree of decay (that is, 
flecking, chlorosis, sporulation, withering, etc.) on an 
arbitrary ten-point scale. Observations wero made 
daily, and the results plotted as the whole-line curves 
on the accompanying graphs. These are shown along¬ 
side the dotted curves, which wero calculated by 
adding the two corresponding curves for the single- 
inoculation controls. Each point represents the mean 
of from six to twenty observations. 

It will be seen that whereas the curves of decay 
of leaves inoculated and cured of one rust, and re- 
inoculated with the other (a and 6), wero nearly the 
same, both in form and magnitude, as the calculated 
curve, those for leaves re-inoculated with tho sam« 
rust (c and d) wero both retarded and enhancer 
relative to the calculated curves, and did not bogu: 
to bend over sigmoidally like the others within th< 
space of eight days from troatmont. This suggest* 
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that, whereas in the former case no appreciable inter¬ 
action took place betwoen the two dissimilar inocula¬ 
tions, in the latter the two like inoculations did so 
interact, and in view of the fact that the rust of tho 
first inoculation was in every case completely 
destroyed by the curative treatment, this interaction 
was most probably due to the production of some 
specific humour by the first inoculated rust. 

A full account of this work is to be published else¬ 
where in due course. 

A. F. Parkur-Rhodus. 
Agricultural and Horticultural 
Research Station, 

Long Ashton, Bristol. 

Oct. 7. 

1 Carbono, D , and Alexandra B , Bol. Sez. Ital. Soc. Int. Mioobiol , 

7,221 qor>). 

1 Bildaooi, E , JVuou. Oi. Bot Ital , 43, 309 <10 M), 

8 Frdmont, T., Ann. Inst. Past., 53, 531 (1037). 

* Carbone, D , and KaUjev, A., Phytvpaih Z , 6,85 (1032). 

1 Manil, P , Mem. Acad. Boy Belg. Cl Sci , S6r. 2, 15 (1030). 

# Chester, K. S , Quart Rev. Bwl,, 8, 120 and 275 (1933). 


Heterosis in Lycopersicum Crosses in Relation to 
Seed Weight 

In a recent communication Ashby 1 has criticized 
certain conclusions which I have drawn from an 
experiment 8 dealing with the problom of heterosis in 
Lycopersicum crosses. It was shown in this experi¬ 
ment that, in general, there is little correspondence 
between the presence of heterosis, measured as 
increase in fresh woight, in the seed and in the 
mature hybrid 145 days afior sowing, and various 
possible reasons for this were discussed. Ashby 
suggests that thore is another possible explanation 
wliioh has been overlooked, namely, that correlations 
between seed weight and ‘final woight’ had beon 
destroyed by tho process of transplantation which 
took place in the 47th clay after sowing, and ho 
produces evidence to support this possibility. This 
evidence is in itself of groat interest, but T consider 
that it in no way invalidates my conclusions, for the 
following reasons : 

(1) My published data show that any correlations 
which might have existed between seed, woight and 
weight of plant had already disappeared before 
transplantation took place (r between seed weight 
and dry weight of plant on 29 bh day = — 0*160 ± 
0-236). Evidently this lack of correlation must bo 
due to causes other than transplantation. 

(2) In spite of marked differences in growth-rate 
between certain lines there is still a significant corre¬ 
lation (r = 0*488 ±0-160) between the dry weight 
of the plants before transplanting (29th day) and 
fresh weight after transplanting (145th day), so that, 
in this experiment, correlations were not destroyed 
by the process of moving the plants from pots in the 
greenhouse to a bed in the garden. 

The problem of the relationship between seed or 
embryo weight and the size of the plant after a 
given period of growth is evidently a complex one, 
the full elucidation of which must await the accumula¬ 
tion of further experimental evidence. Investigations 
along those lines sure at present in progress. 

L. C. Luck will. 



A Light-sensitive Strain of Pseudomonas aeruginosa 

A strain of Pbeudomotuts atruginosa (Bacl. 
pyocyancum), isolated from a milk factory oflluont, 
was found 1o be alfooted Irs daylight in two different 
ways. Tn tho first place, t he formation of pyoeyanin 
in young cultures was diminished in daylight. Cul¬ 
tures on a glycorol-popi one agar 1 , grown at room 
temporaturo in the dark, dovolopod an mtonso blue 
colour in two weeks (Ridgway’s Dark Dolft Bluo^), 
while pamllol cultures in a north window showed a 
transient green colour (Russian Groou) one week aft or 
inoculation but had faded to a dirty green-brown 
by tho second week. Growth was apparently oqually 
good in both sets of cultures. 

The second effect of light was to cause a marked 
acceleration m tho appearance of a rod-brown colour 
in old cultures. IV atntghiosa cultures kojit con¬ 
tinuously m t ho dark undergo an almost imperceptible 
and very slow colour change from dark bluo through 
plum colour to dark brown, which takos about 
eight weoks to complete at 20° O. But dark-grown 
fortnight-old bluo cultures changed to dull brown in 
a week, and to bright rod-brown (Russot) in a fort¬ 
night, whon kopt m a north window. This rapid 
change of colour in daylight was also observed in 
cultures killed with formalin. 

The view that the rod-brown pigment in old cultures 
of P8. aeruginosa is an oxidation product of pyoeyanin 1 
is supported by tho fact that, when blue cultures 
were exposed to daylight inside an anaerobic chamber, 
fading was seen, but no change to red-brown was 
visible in two weeks. 

Tho rod-brown pigment is therefore an oxidation 
product of pyoeyanin ; its formation is accelerated 
by daylight, and is independent of tho prosonoo of 
living bacteria. ,Janh Mmijclkjoiin. 

Department of (kmeml Microbiology, 

Rothamstod Experimental Station, 

Harpondon. Nov. 3, 
iTuifltt, U. 'FJ., lliochm. J. t 30, 1,123-8 (1030). 

* Rldgwny, ]t. f ’’Color SUuaWils” (WoHhlntftoii, D.O. (1012)), 

1 Sullivan, M. X., I. Med. /&#., 14, 100-00 (1005), 

Influence of Age upon the Requirement of Vitamin A 

During tho course of experiments in which rats 
wero given graded amounts of vitamin A, it was 
noticed that by 60 days tho incisor tooth of animals 
on daily doses of from £ to 1 1.0. had lost tho deep 
orauge pigment in tho onamol, tho tooth of animals 
receiving larger doses being at tliis stage normal. 
But, if these latter rats were allowed to live longor, 
it was found that daily doses of 2-31.0. of vitamin A, 
which wore adequate to produce normal teeth at 
60 days, appeared insufficient whon the animals were 
older, sinoe later their teeth oIho gradually lost thoir 
pigment. It was therefore dooidod to investigate 
this point moro olosely and to oxamine the teeth 
histologically. 

The changes in the rat’s incisor tooth in vitamin A 
deficiency have been already described by Wolbach 
and Howe 1 . The earliest effect is upon the odonto¬ 
blasts, which show irregular downgrowtha into the 
dentin, leading ultimately to the complete disappear¬ 
ance of predentin. In advanoed oases the odonto¬ 
blasts show marked atrophio changes or disappear 
completely. This is particularly marked on the lingual 
side of the tooth, where in extreme cases the formation 
of dentin completely ceases and the odontoblasts are 
entirely lacking. As a result of the continued growth 
of dentin on. the labial side, the pulp cavity is pushed 
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to one aide of the tooth, and the pulpal slit at the 
distal end is displaced to the lingual side in a most 
striking manner. This inequality of dentin growth 
in vitamin A deficiency has also been noted by 
Schour, Smith and Hoffman 2 . Islets of osteoid tissue 
may be found in the pulp. In early Btages the enamel 
organ appears relatively normal but later a progressive 
atrophy is seen. The epithelium becomes flatter and 
the epithelial papillae shrink, and in extreme cases 
the entire structure is replaced by a fibrous band 
in which epithelial papillao occur irregularly. 

Groups of animals consisting of litter mates were 
put on our vitamin A-free diet (Irving and Richards 3 ) 
at weaning (23 days) and given dosages of vitamin A 
varying from J to 3 I.U. daily. They were killed 
at different ages and their teeth examined. An 
arbitrary scale given in the accompanying table was 
employed for assessing the degree of histological 
abnormality found. 

Degree op Severity or Changes in the Teeth of Rats on 
Varying Doses of Vitamin A. 



The severity of the lesions Is Indicated by a number according to 
the following Bcheme : 0, normal; t, slight changes In the odontoblasts 
and dentin ; 2, maiked changes in the odontoblasts and dentin: 3, 
ovorformatlon of dentin on the labial side together with the proviouh 
changes ; 4, atrophy of the enamel organ together with die previous 
changes. * Two animals. 

In this experiment more particular notice was taken 
of the changes in tooth colour. It was found in 
general that by 66 days on the diet, the tooth of 
the negative controls were quite white and those of 
rats getting £ and $ I.U. were very pale yellow. 
On liigher doses the colour became gradually deeper 
and the 3 I.U. dose gave toeth almost normal in 
appearance. When the animals were allowed to live 
longer, the teeth of rats on the higher dosages like¬ 
wise faded in a progressive manner. After 105 days 
on the diet, the teoth of animals getting 1 and 1 l I.U. 
were quite white; after 135 days, those of rats 
getting 2 I.U. were completely colourless, and by 
180 days those of rats getting 3 I.U. had only a faint 
yollow tinge. 

The degree of histological change at different dosage 
levels and times is shown in the table, It will be 
noted that the negative controls showed the first 
abnormal signs after 38 days on the diet. The changes 
got worse with time but the animals died-bofore very 
marked effects could occur, the longest survival on 
the vitamin A free diet being 66 days. In two groups 
of animals lulled and examined after 49 and 66 days 
on the diet, slight changes were seen in rats on } and 
$ I.U. daily, but the teeth of rats on the higher levels 
were normal. In a group killed at 52 days, the teeth 
showed changes up to an intake of 2 I.U. daily, 
3 I.U. being adequate. 

In comparison with these, a group of animals 
continued longer on the experiment showed very 
advanced changes in the teeth. Two rats each re¬ 
ceiving I I.U. daily died after 119 and 148 days 
respectively and both showed extreme changes in the 
teeth. The other animals were killed after 180 days. 


Those getting 1J and 2 I.U. daily showed very marked 
changes and even those getting 3 I.U. had teoth not 
entirely normal. 

It should be noted that the time taken for tho 
incisor tooth to be replaced by continual growth is 
about 40 days, so that the changes found in the teeth of 
all rats save the first listed occurred in teeth entirely 
formed while the animals were on the deficient diet. 

The post-mortem findings in these animals followed 
in a striking manner the teeth changes. Of animals 
killed up to 66 days on the deficioni diet, tho negative 
controls showed the usual pathological changes such 
as keratosis of the stomach, and the improvement 
inducod by even the smallest dose of vitamin A was 
very marked. Of the animals killed after 49 and 66 
days on the diet, those getting 1 or more I.U. per 
day wero quite free of pathological change ; of those 
killod after 52 days, all showed some slight abnorm¬ 
ality save the one getting 3 I.U. All the animals 
allowed to survive to lator times had koratosis of 
the stomach, and soveral had this change in the 
bladder as well. This was most extreme in those 
getting 1 and 1£ I.U., was still present in markod 
amount in those getting 2 I.U. and was found in 
some degree even in those getting 3 I.U. 

It appears from these results that the requirement 
of the animal for vitamin A increases with age, not 
only for tooth formation, but also to avert the other 
pathological changes associated with vitamin A 
deficiency. This is in somewhat surprising contrast 
with the requirements of other dietary factors, such 
as calcium and phosphorus, which are not supposed 
to increase in this manner. Guilbert and Hart' 1 have 
suggested that the requirements of vitamin A are a 
function of the body weight, and our results would 
seem to confirm this. 


Rowett Roseareh Institute, 
Aberdeen. 


J. T. Trving. 

M. IS. Richards. 


1 Uolbach, 3. B., and Howo, P. B., J . Exp . Med., 42, 763 ; 

Amer. J, Path., 9, 275 (1933). 

1 Scliour, I., Smith, M. 0., and Hoffman, M. Iff., Proc. Soc , Exp , JHol ,, 
89, 447 (1038). 

* Irving, J. T., and Richards, M. B., J . Physiol,, 94, 307 (103H). 

* Ouiibort, H. and Hart, G. II., J . NutrU ,, 10, 400 (1036). 


Thermal Decomposition of Acetone 

There has been much discussion and experiment 
about the question whether the thermal decom¬ 
position of various organic vapours under prescribed 
conditions occurs predominantly by way of free 
radicals or not. For tho decomposition of acetone in 
a reaction of measurable rate in the neighbourhood 
of 500°-630°, all the existing ovidouco is against tlio 
radical mechanism, except that advanced by A. O. 
Allen 1 , who found that on roducing tho reaction 
temperature to 402° an ‘induction period’ was 
observable, He regarded this evidence for the 
existence of chains which required time to dovoloj). 

Quite apart from the fact that tho time takon to 
establish the stationary state in a radical chain 
reaction of the kind postulated for acotono would bo 
expected to bo immeasurably small, it seems that 
the experimental evidence may havo a very different 
interpretation. The length of the ‘induction period’ 
corresponds to the time normally required for a 
fraction of one per cent only of tho acotono to 
decompose : and any abnormal pressure changoa 
during this time are in all probability duo to secondary 
causes, since we find that instead of a simple delay 
in the pressure inoroaso (tho ‘induction period*) there 
may equally well be an actual dccmtHQ in pressure. 
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This is shown by the accompanying graph, which 
refers to an experiment with 300 mm. acetone in a 
250 c.c. silica bulb at 460° 0. Such a decrease cannot 
be due to a simple delay in the development of 
chains. It must be due to some cause such as an 
adsorption effect or to initial polymerization of ketene 
formed from the acetone. This possibility being 
recognized, the phenomenon observed by Allen, and 
in the modified form by ourselves, is too uncertain 
to weigh against other evidence, and on too small a 
scale to have influenced any of the rate determina¬ 
tions made at tho liigher temporatures. 

J , G. Davotjd. 

Oxford. 0. N. lLtNSKTfliiWoon. 

V. .lmer. Chem, Soo„ 58, 10152 (L930) 


A Colour Reaction of Maleic Anhydride, p-Benzo- 
quinone and their Partially Substituted Derivatives 

Wsbin a trace of maleic anhydride (x) is added at 
^roorn temperature to a colourless solution of tri- 
phenylphosphine (P Ph 3 ) in chloroform or benzene 
(for example, 1 drop of 1 per cent maleic anhydride 
solution to 1 c.c. of a 1 per cent solution of triphenyl- 
phosphine), a permanent orange-red colour is produced 
immediately. 

The same effect is observed with wionosubstituted 
derivatives of maleic anhydride, for example, citra- 
oonic (n), monochloromaleic (m), and cis-aconitlc (xv) 
anhydrides : 


R 


B- (i), R=*CH»~(n), R«Cl-(m), 

R ^HOOC.CHjr (xv. m.p. 74°) 
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On tlie other hand, no colour is devolopod with 
{^substituted derivatives, for oxample, dimethyl-, 
diphenyl- and diaceboxy-maleic anhydride. Maleic 
acid, its dimethyl ester, succinic anhydride ami trana - 
aconitic anhydride (vn. m.p. 134-135° 0.) fail to 
give this reaction ; but tho phononiomm is shown 
by p-bonzoquinone and those of its derivatives in 
which not all tho hydrogen atoms aro substituted, 
for example, 2 : 6-dichloroquinono and thymoquinonc 
{2-metliyl- 5-&opropyl-p-bonzoquinono). 

It seems, so far os it could be ascorfainod, that this 
colour reaction is characteristic of tho grouping (v) 
when forming a part of the above‘mentioned ring 
systems. Tho observation that the solution of ilaconic 
anhydride (vx) gave the colour roaction positive can 
be explained by the known fact that in solution it 
i&omorizos to (u). 

Amongst tlie various substances investigated which 
gave no colour reaction, wo may mention anthra- 
qumone, 2 : 3-dichloronaphthoquinono, phenanthra 
quinono and 2 : (J-dimotliylpyrono. 

Alkxandkr HonoNBicno. 

Found T University, Abdel If attati Anv Ismatl, 
Abbassia, 

Cairo. 

Difference in Odour of d-, /- and ^/-Derivatives of 
Amino- and Bisamino-Methylenecamphors 

It is well known that optically active isomers, 
despite tho fact that they aro identical in structuro, 
differ from one another in those physical properties 
which aro of the directional (vectorial) nature, such 
as, for oxample, direction of rotation of the plane of 
polarized light, unsymmotrioal distribution of tho 
hemihodrtvl facets in their crystal forms, etc. The 
magnitude of those vootorial properties is, howovor, 
identical for tho ouantiomorphouH forms. Tho 
optically active forms differ also in otlior respects, 
namely, in their action on micro-organisms, onzymos 
and in their physiological behaviour towards higher 
organisms, 3n ] Tint ti v observed i \ lal d-asparagine 
had a sweet taste; whoroag tho naturally occurring 
/-asparagine was insipid. (Jushny J found that 
Z-hyoscyamino was twice as powerful in paralysing 
tho vagus as tho racemic form, atropine, wliilo tho 
d-form was twenty* timos weaker iu this action. One 
of the most striking examples of different physio¬ 
logical activity recently observed is vitamin 0 or 
ascorbic acid 0 : tho dextro-rotatory acid is active, 
the kevo-rotatory form being physiologically inactivo. 

Those differences in tho physiological action of the 
optical antimers and ihoir racemic forms are also 
associated with other properties, such as odour. 
J. von Braun 1 has observed a few casos in which ho 
noted differences in odours not only among tho 
optically active forms, but also in their iuactive 
isomerides. The object of this communication is to 
record differences in tho intensity of odour of several 
new derivatives of amino- and bisamino-mothylone- 
oamphors in their d-, l- and dZ-forms. The odour way 


Kamo of tho compound 

Older of 
Intensity 
of odour 

Numhor of 
obaorvorH 

5,nitro - o - toluldinomothylenocamphors. 
S.nKro - o - toluldinomothyleuecamphors,, 

2:5-fcoluylene hlaamino mothylonecam- 

l>dl>d 

10 

18 

A phorg. (m) 

2«8-toluylono Wsamino jnethylenecam- 

l>dl>d 

11 

phots, (tv) 

l>dl>d 

11 
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observed by different observers independently, and 
almost invariably the order of the intensity of odour 
as noticed by them was in the four series of 

isomers. These results are summarized in the 
table above. 


react dilferently towards the right- and left-handed 
forms of physiologically active isomer ides. 

Porter® was able to effect separation of racemic 
dyestuffs into their optically active components by 
differential adsorption of ono of the isomers by wool. 


CH d 

0 NH.CH :G\ 


CH- 


O : C, 


0 NH.CH 
NO, 


P 


CsH„ 


cn, 


CH 


O -C 


,C:HC.HN 
C 8 H 14 < | 

M3: O 


NH.CH • C« 




V’.H. 


V,H„ 


I >0, 

NH.CH C' 
NH.CH: 


: ::t> 


c 8 n u 


IV 


The colour and odour of 3 .nitro-o-toluidinomothyl- 
ene-dZ-camplior resemble those of saffron; the 
odours of the optically active isomers of this substance 
as well as of the remaining compounds in the table 
above have not been identified with that of any 
known substance. The odours are, however, pleasant. 

The position of the nitro group in the nitro-o- 
toluidinomothylenecamphors has a marked effect on 
the intensity of their odours : the odours of these 
compounds, which are dyes with the nitro-group in 
the 3-position, are more intense than those of the 
corresponding forms with the nitro-group in the 
5-position. 

Several hypotheses have been put forward to 
account for the different physiological activities of 
the optically active compounds. Pasteur® explained 
such differences in action by supposing that the 
nerve-substances and the tissue-substances of the 
animals are themselves asymmetric. They therefore 


King 7 , arguing from these observations, attributed 
the difference in the physiological action of optioally 
active forms to physical rather than chemical causes. 
A fuller account of this work will appear elsewhere. 

Bawa Kabtab Singh. 
Awadh Behabi Lal. 

Department of Chemistry, 

Science Collogo, 

Patna. 

Sept. 24. 

1 Piutti, C.R. Soc . btol, 103, 137 (1880). 

* Gustmy, M Biological Relations of Optically Isomeric Substances*’, 

39 (London : Boillifcre, Tindall and Cox, 1020). 

8 Demole, BiocJum. J., 23, 770 (1034). 

* Braun, Ber., 58 <B). 2268 (1023); Bet., 53, 2210 (LQ25), Ber., 

60 (B), 2138 (1027). 

8 Pasteur, C.R. Acad. Set, 103, 138 (1886). 

•Porter and Ihrig, J. Airier. Chem, Soc., 45, 1990 (102.1), 

* King, J. Chem. Soc. t 125, 40 (1024). 


Points from Foregoing Letters 


R. Snow has extracted from leaves of pea plants 
soaked in ether a water-soluble substance which 
inhibits the growth of oat coleoptiles. 

By comparing the evolution of carbon dioxide from 
the root systems of nodulated and nodule-free, 
nitrate-fed soya bean plants growing in water culture, 
O. Bond concludes that the amount of carbon dioxide 
producod by the nodules of a plant of the former type 
was slightly greater than that from the roots alone. 
If, as other workers have concluded, the respiration of 
nodules is partly anaerobic in nature, then it is possible 
that in these water-culture plants the amount of 
carbohydrate utilized in nodule (presumably chiefly 
bacterial) respiration exceeded appreciably that used 
by the roots themselves. 

A. F. Parker-Rhodes describes experiments from 
which it appears that some degreo of acquired resist¬ 
ance can be demonstrated in wheat plants against two 
of the Puccinia rusts. This acquired resistance shows 
itself in an enhancement and a delay of the course 
of decay of cut loaves infected with the rusts, ourod 
of their infection, and reinoculated, as compared 
with suitable controls. The magnitude of the effect 
is, however, small. 

L. C. Luclcwill observes that in a series of pure lines 
and F x hybrids of Lycopersicum correlation between 
seed weight and plant weight had disappeared by the 
29th day, but points out that this lack of correlation 
was not due, as Ashby had suggested, to trans¬ 
plantation, beoause this did not take place until 
the 47th day. 


Jane Meiklejolin describes a strain of Pseudomonas 
aeruginosa which foruiB less pyocyanin in daylight 
than in the dark. Light also accelerates l ho oxidation 
of pyocyanin to a rod-brown pigment. 

Small doses of vitamin A which arc adequate to 
keep rats free from pathological change at early stages 
of the deficiency are not sufficient for this purpose as 
they grow older. It is inferred by J. T. Irving and 
M. B. Richards that the requirement of vitamin A 
increases with age. 

The evidence, based upon certain abnormal 
pressure changes observed in the initial stages at low 
temperatures, that the thermal decomposition of 
acetone is a chain roaction is called in question by 
J. G. Davoud and C. N. Hinshelwood, Fresh ovidonco 
indicates that tho effects are of a secondary nature. 

A. Sclidnberg and A. if. A. Ismail doscribo a colour 
reaction between maloio anhydride and triphonyl- 
phospliino. The same effect is observed with mono- 
but not with di-substituted derivatives of maloio 
aniiydrido. The phenomenon is shown by p-bonzo- 
quinone and those of its derivatives in which not all 
the hydrogen atoms are substituted. 

The intensity of odour of the optically active forms 
of several new derivatives of amino- and bisamino 
methyleneoamphors has been examined by Bawe 
Kartar Singh and Awadh Behari Lal. They find ir 
each series that tho ljovo form lias the most intense 
odour, followed by the racemio and dextro forms, ir 
that order. 
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RESEARCH ITEMS 


Early Islamic Decorative Technique 

The first occasion on winch it has been possible 
to analyse early Islamic niello is recorded in con¬ 
nexion with a group of objects in the precious metals 
said to have been dug up at Nihavand, a city of 
Persian Iraq, by Mr. Basil Gray (Brit. Mus. Quarterly, 
13. 3 ; 1939). The group in question has recently 
been acquired by the British Museum (Bloomsbury). 
Apart from its value as an addition to the collections, 
its importance is the greater because of the extreme 
scarcity of objects with precious metals from Islamic 
lands, where there are no tomb burials, and successive 
invasions caused widespread destruction. The find 
consisted of forty pieces, of which thirty-nine are of 
silver, nearly all enriched with gilding and niello, 
while one, the most considerable in size, is of gold. 
This latter is a wine bowl decorated with engraved 
roundels and an inscription in Arabic around the out¬ 
side of the lip. Among tho silver pieces aro two series 
of plates which formerly decorated leather belts, two 
beads, a small circular plaque, a butt of a halberd 
possibly, and four other inscribed objects, as well as 
some fragments of buckles. The style unmistakably 
points to the Seljuk period. Epigraphic and stylistic 
evidence alike suggest the latter part of the twelfth 
century. Dr. Plenderleith reports after examination 
that there are microscopic particles of white metal 
embedded in the gold of the bowl; no iron is present 
and the particles are non-magnetic. They aro ex¬ 
tremely hard and there is good reason to rogard thorn 
as iridium. Epectrographie examination of the niello 
indicatos the presence of copper, silver, gold, tin, lood, 
with traces of aluminium, potassium, magnesium and 
boron. Analysis of filling taken from one of tho small 
fragments of silver reveals tho presence also of 
sulphur. The composition of this niollo is, therefore, 
probably the samo as Wostom niollo, in antiquity 
according to Pliny, in tho Kenaiswmce period accord¬ 
ing to Cellini. 


Cattle and Marriage among Southern Bantu 

Among the Iovedu of the north-eastern Transvaal 
marriage, being patrilocal, involves, as among other 
Southern Bantu tribes, the transfer of rrmnywalo. The 
nature of this institution has been analysed by J. D. 
JKxige (Africa, 12, 4 ; 1939), who points out that the 
various interpretations in which it is regarded as the 
legalization of marriage, as a guarantee of a wife’s 
status or good behaviour, and in terms of compensa¬ 
tion, economic or ritual, are in the nature of parodies. 
To discover the real place of munywalo in the social 
system, it is necessary to appreciate the relation oi 
the cattle exchanges to the social structure, as cattle 
constitute the essence of munywalo and the exchangee 
are the most important use to whioh cattle are put, 
The people do not rely on cattle raising. Milk is noi 
used at all; the meat of cattle which die is much 
appreciated as a relish; the skins are used or dis¬ 
carded indifferently, Ploughing has added to th« 
of the cattle, but social values centre in agri- 
rather than the role of cattk 
Cattle constitute nc 
*0f affluence that is im 
6xx maa&e. B is bidder 


rather than displayed, and gives no man i ho privileges 
of rank. Yet like other Bantu tribes, tho Lovodu 
have a strong emotional attachment to their cattle, 
though they are not regardod as sacred. Nevertheless, 
they are not sold or slaughtered, though there is no 
taboo against it. This is neither economic nor anti- 
economic, but sui generis. Tho ohiof function of 
cattle is in nyuxdo exchange, which accounts for , 
more than 95 per cent of all transfers of oattlo, the 
only other occasion being when judgment debts are 
paid. Tliore are about 330 marriages each year, for 
which tho thooretical minimum number of cattle 
needed is about 2,600 —only 400 short of the total 
in tho society. A distinction is drawn between cattle 
which have become involved in mmn/imlo exchange 
and thoso which aro unoncumborod. Thus about 
87 per cent of tho oat lie aro hold in a chain of rights 
and restrictions which the temporary owner cannot 
ignore. Tho oxeliango conditions, and is conditioned 
by, two main social arrangement s, cross-cousin 
marriage, and tho allocation of a sister’s munyxoalo to 
her brother. Henco ariso^ series of cattlo linkages by 
which social groups, originally unrelated, are bound 
together in a close network of social interests and 
responsibilities. 

Increased Mutation due to Hybridization 

Hybridization leads to increased variability by 
tho mechanical recombination of genes present in the ** 
parents, followed by segregation. A. II. Sturtovant 
(Proo. Nat . Acad. 25, 308 -310 ; 1939) has shown 

that intor-rnoiaJ hybridization also may load to an 
increased mutation rate, By crossing marked races 
A and B of Drosophila pmtdoobxcura and baolc- 
crossing to race A or race B, he found that about 
8*5 per cent lolhal and about 0*5 per cent sex-Iinkod 
visible mutations woro obtained. This is a much 
highor mutation frequency than usually found in 
intra-raoial orossos, and has important implications 
regarding tho evolution of now forms, 

Development of Wings in Drosophila 

0. H. Waddington (Proo. Nat. Acad, tici., 25, 
299-307 i 1939) has made a study of tho development 
of the wings of normal and mutant Drosophila in 
order to investigate tho times and modes of effect of 
different genes upon wing formation. Tlio normal 
wing expands rapidly until about seventeen hours 
after pupation. At about twonty hours, contraction 
takes placo from tho periphery inwards, and some 
veins make their appearance first as broad bands 
which rapidly narrow. At abonl twenty-five hours 
the wing is a thin blade, and at forty hours the wing 
is fully formed and hairs appear. This definitive 
wing stage is followed by folding accompanied by a 
second expansion. At omorgonce, drying out of tho 
wing leads to the second contraction and obliteration 
in the internal structures. The e(Toots of twenty-fouiv* 
genes affecting the wings were Htudiod. These relate 
to shape, size, vein breakage and additions, blisters 
and wing-curvature, The first visible effeot of some 
is seen in the prepupal stage (dy and m), while the 
visible effect of others is not seen until unfolding in 
the young imago* 
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The Oriental Peach Moth in Australia 
The oriental peaoli moth (Cydia molest a) has 
> caused serious damage to the fruit industry of the 
Goulburn Valley, Victoria, during the past few years. 
Infestations which had occurred in this region for 
many years liad been attributed to the codling moth 
[Cydia pomonella) whereas, in so far as peaches are 
concerned, the most damage was caused by C. 
molesta. The degree of infestation varies seasonally, 
and in 1933-34 this insect cansed damage to orchard- 
ists amounting to about £70,000. The losses are 
sufficiently serious to threaten the canning industry 
and to call for a thorough study of the problem. 

1 G. A. H. Holson, of the Commonwealth Division of 
Economic Entomology, gives an account of the 
problem in Pamphlet No. 88 (1939) of the Council 
of Scientific and Industrial Research for Australia. 
It appears that littlo good can bo expected from 
spraying as a method of control, and this has caused 
more attention to bo concentrated on biological means 
of repression. Nine species of parasites are known to 
be primary agents attacking the insect in Australia. 

_ Of these the chalcid wasp Dibrachys boucheanus is 
the most effective : it parasitizes larvaj up to ninety 
per cent at the latter end of the season. Since this 
is not sufficient to ensure an economic degree of 
control of the oriental peach moth, it was considered 
that the introduction of parasites attacking the spring 
’ and summer generations of this insect might prove 
advantageous. The result has been that four species 
of larval parasites and one species of egg parasite 
were introduced into Australia during 1936-38. 
Recoveries made in the field show that the Rraconid 
Macrocmtrus ancylivorus is the most promising of 
these parasites, and it is proposed to make further 
introductions of this insect. 

Antirrhinum Rust 

A rust disease of the antirrhinum made a lightning 
descent upon Groat Britain in 1934, but has not 
since troubled our gardens. The causal fungus, 
Pucdnia Antirrhini , appeared in Egypt in 1936, how- 
, ever, and as it has since occurred rather frequently, 

* Dr. Amin Fikry has made a study of the malady 
and its control [Min. Agric. Egypt, Tech, cml Sci . 
ti&rvice Bull ., No. 223. Govt. Press, Bulaq, Cairo, 
1939. P.T.4). Many interesting features of the 

disease which were not apparent in. the temperate 
climate of Great Britain are described for Egypt. 
Applications of various sulphur fungicides made at 
intervals of two or three weeks, for example, can 
control the disease most effectively, and it appears 
that the beneficial, effect of this treatment is de¬ 
pendent upon a temperature highor than 22° C. All 
varieties grown in Egypt appear to be susceptible 
to the disease, and toleuiosori have even been found 
on the roots of some plants. Larva* of species of 
Ceeidomyidfo were obtained from the rust pustules, 
but do not appear to diminish the effects of the 
fungus. Several plates illustrate this account of the 
disease, which also contains good descriptions of the 
various symptoms, and a short summary of previous 
^Jcnowledge about the malady, 

Apple Canker 

The canker disease of apple trees is still a very 
serious malady. It is caused by the fungus Neotria 
y -gcdUgma f and though it has been controlled to a* large 
extent by correct pruning, present-day knowledge of 
the disease is not very detailed. Two recent papers 


in the Annals of Applied Biology (26, No. 3, August, 
1939) describe investigations into the discharge and 
determination of sporos (by R. G. Munson, pp. 440- 
467), and into tho incidence and control of shoot 
infections (by R. W. Marsh, pp. 468-469). Porithecia 
are formed in the cankers, and the ascobpores arc 
forcibly ejected throughout the year, when atmo¬ 
spheric humidity is sufficiently high. Ascospore dis¬ 
charge is at a minimum in summer, however, but 
attains a maximum in January and February. 
Conidia are liberated during the wet periods in spring 
and autumn, and gorminatLon of both kinds of spore 
can tako place between 2° C. and 30° O, The fungus 
therefore appears to be well equipped for parasitism, 
so far as its reproductive bodios are concorned. 

Recent Volcanic Activity in Japan 

According to E. Tanakadate, volcanic activity m 
Japan during the period November 1936 I Jot* ember 
1938 [Jap. J. Astro, and Geophys 16, Nos. 2 3, 
93-121 ; 3939 Tokyo) may be divided into four 

groups : (1) Secondary phenomena having no diroct 
connexion with deep-seated magma ; (2) tho Volcanian 
typo of explosive eruption ; (3) the Strombolian 

typo of eruption; (4) the formation of a new 

volcano. Of the latter there were two : (a) Taketomi 
islot near Alaid Island (3934), which was of the 
homate type, and (b) Iozima-Sinto, south of Kyfisyu 
(1934-36), which was of the tholoid type. What may 
be regarded as a typical volcano-tectonic earthquake 
occurred in part of the Kuttyaro Caldera, which is 
one of the largest in the world and noted for its sulphur 
production, on May 29, 1938, at 1.42 a.m. Tho top 
surfaces of both domes of Noboriondo and Maruyama 
fractured in the direction of tho chain (N. 60° W.), 
the dormant fumerolo on tho northern side of the 
Oakots became active and the lako coast of tho region 
rose about one metre in the north. It in l>cliovod 
that the earthquake was caused by movement of 
lava still in tho molten state in tlio doop-soated root 
of tho three domes. Tho most active volcano in 
Japan is that of Asama-yama, which is subjoct to 
froquont explosive eruptions of the Volcanian tyjx). 
In the volcano observatory at Miuo-no-Tyaya, 4 km. 
east of the orator, constant observations arc carried 
out with seismographs, tillmotors, earth current 
meters, magnetometors and othor instruments, 
According to Minakami, the accumulation of ojecta- 
monta on tho crater rim reached 18 m. thickness from 
1917-36, 

The Goose Lake Siderite 

_ Proe, F. 0. Leonard has a short account of this 
siderite in Popular Astroimny (47, 6 ; June-July, 
1939). It was discovered on October 13, 1938, was 
removed a year later, and is now the proporty of tlic 
Smithsonian Institution and the ITnitoil States 
National Museum. Its weight is 2,673 lb. (1,107 kgm.), 
and on etching tho polished surface of a small frag¬ 
ment with dilute nitric acid, tho characteristic 
Widmanstatten figures wore soon, indicating that tlie 
specimen is a medium octahedrite. As all the original 
fusion crust is missing, it is thought that the meteorite 
is a very old fall. When the body was found about 
two miles west of the western shore of Gooso Lake, 
it rested in tho centre of a saucer-like depression 
about five feet in diameter and one foot deep, tt 
is considered to be the fifth largest meteorite known 
to have fallen in the United States and tho third 
largest on record for the three Pacific Coast BiatoR. 
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FUNCTION OF THE ELECTRICAL SUPPLY ENGINEER 

IN WARTIME 


I N the War of 1914-18 the supply engineer put to 
the service of the State his knowledge of the 
habits and business of those who lived and worked 
within his area -of supply, not only as an individual 
but also backed by all the resources of his undertaking. 
Faced to-day with a similar crisis, Mr. J. W. Beau¬ 
champ, of the Central Electricity Board, recalls in 
an article published in Electrical Industries of 
November, what the supply engineer did during 
1914-18. His main object was to assist the Ministry 
of Munitions and the Coal Control by pooling stocks, 
giving help in repairing damage or speeding up power 
supplies and dealing with the more difficult problem 
at that time of retaining skilled staff. All these were 
the subject of collective action. 

The work was done with few formal meetings, but 
a large amount of personal effort and attention was 
given on the part of the staff. To-day the maintenance 
of supply and safety of the staff offers a much 
greater preoccupation. There is little time for dis¬ 
cussion or inclination to go far from one’s base, but 
the industry possesses a central development organiza¬ 
tion uniting all together, and able to pool ideas and 
unify action. The Commissioners and the Central 
Board in their respective spheres have formed a 
bond between the undertakings, and the Ministry of 
Supply itself includes the first chairman of the 
Central Electricity Board, a man whose work has 
left a groat mark on the electrical industry of Great 
Britain. 

Although reticence has become a virtue, few can 
fail to realize the great difference now governing the 
supply of lighting material and those wliich bad to 
be met and remedied in the early years of the last 
war. Great factories created solely for defonco can 
be supplemented by many but little smaller, which 
can be quickly turned from thoir peace-time activity 
to the production of the commodities required to keep 
a fighting force in action and make up its wastage. 


Much of the remarkable improvisation of 1914-18 
can be avoided, but if and when it becomes desirable 
to enlist still more and perhaps smaller industrialists, 
it should be easy for authority again to utilize the 
local knowledge of the supply engineers and their 
staffs. In most cases they have the ontrdo to works 
of every kind in their areas and the confidence of 
the owners, and can often without delay suggest 
sources of supply and existing plant and labour easy 
to adapt to the mass production of simple items or 
components for use by more specialized manufac¬ 
turers. The parcelling out of such work is not without 
benefit as it stimulates looal interest, holds together 
business valuable in peace-time, reduces dislocation 
of local labour and trade, bringing with it oppor¬ 
tunities of training unskilled persons, and as has 
often happened in the past, introduces into local 
works methods of production and degrees of accuracy 
which prove of value whon normal labour is 
resumed. 

In 1914 we liad no experience of a contest between 
highly mechanized States. A thousand devices of 
attack and defence had been as yet unborn. Above 
all, there is tho air menace which makes frontiers 
a plane rather than a lino. In the electrical industry, 
tho interval covers many changes, notably groat 
collective control, administration by tho Commis¬ 
sioners, operation by tlio Board, development and 
research by associations, and a close co-operation* 
amongst those who produce and instill olootrical 
appliancos. 

The outlook of tho public towards oloctrioity is 
now quite different. To-day all branches of tho 
industry in combination provido tho greatest public 
utility in tho modern State, and tho one in wliich 
tho operators and thoir staffs have tho most direct 
and froquont contact with the millions who use 
electricity for personal sorvico or os a component in 
thoir trade or industry. 


TRIBAL ORIGINS AND CULTURE AMONG THE 

FOX INDIANS 


A N ethnographical account of the Fox Indians 
has recently been issued by the Smithsonian 
Institution. It has been edited by Margaret Welpley 
Fisher, and is based upon material which has an 
exceptional claim to authority. The author, William 
Jones, was bom on the Sauk and Fox Reservation 
in, Oklahoma in 1871. His mother was English, but 
his fhther was the son of a white man and an Indian 
mother. Up to the age of nine years, Jones was 
reared, by his I n dian grandmother, living the life of 
an Indian boy. On her death and after a period as 
a cowbdy, he entered the Hampton Institute, passed 
Abdover end Harvard, fairin g +,ha nf m a 



had been to study medicine ; but unt lor the influence 
of the lato Prof. Putnam he tumod to anthropology, 
spending his vacations in Held work among Algon- 
quian tribes and making a comparative study of 
Algonquian religions. This field, however, afforded 
little hope of a career in roHoarcli; and in 1906 the 
Field Museum offered him the choice of throe expedi¬ 
tions, of which ho elected for an expedition to the 
Philippine Islands. In tho spring of 1909 he was 
murderod by the Ilongots. 

Before hiB departure for the Philippines, Jones 
had already published somo of the material he had 
collected in the field, whilo other studies wore issued 
posthumously. The greater part of his papers, how¬ 
ever, and that containing what now appoars to have 
been ^the more valuable results of his inquiries, was 
missing, Its whereabouts was unknown until, on the 
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death of liis father a few years ago, it was disclosed 
by the family lawyer, who forwarded the papers to 
the Smithsonian Institution, that the father of 
William Jones had kept the existence of these papers 
a secret, as he had felt that much of the information 
divulged to his son had been due to his own friend¬ 
ship with the Foxes and, therefore, had been un¬ 
willing that it should be published during his lifetime. 

A sealed packet said to have contained an account 
of “ancient mysteries” never previously revealed to 
a white man, to which reference is made in “William 
Jones” by Henry Hideout, has not yet been identified 
with certainty, although its existonce has been con¬ 
firmed by inquiry. Certain passages in the present 
account are indicated tentatively as possibly em¬ 
bodying this material. 

r j he Fox Indians are of particular interest as 
culturally intermediate between the tribes of the 
eastern woodlands and those of the Great Plains. 
Their language is the most archaic of the Algonquian 
tongues ; and with the Mexican Kickapoo, their 
kindred, they rank among the most conservative of 
all Indians, Hence until a few years ago, they were 
regarded as representing in their culture an archaic 
Fox pattern, and considered types of the “Central 
Algonquian”. Examination of their history has 
weakened this view and indicates that there is no 
means of knowing how far it represents the truth. 
Acculturation has been carried to such lengths that 
it would be remarkable if many specifically Fox 
traits remained. 

Knowledge of Fox history begins in 1640, when 
the Huron map was drawn up for the Jesuits. They 
had then been driven westward by hostile tribes, 
with whom they continued in conflict until the 
arrival of French traders in 1666. From that time 
onward, the French waged a war of extermination 
against the Foxes, whoso country on the Fox- 

l 


Wisconsin waterway was a preferred route to tho 
Mississippi and a strategic point for trade. Failure 
to secure their adhesion to a French scheme of 
pacification of Indian tribes with Detroit as the 
concentration point embittered a struggle which 
culminated in the virtual extinction of the Foxes in 
1728, when they were intercepted while trying 
to escape into Iroquois country. After a conflict 
lasting twenty-three days, only some fifty or sixty 
got away alive, or as it was expressed afterwards by 
a member of the tribe, in speaking of tho wars with 
the French, “once there were only 3 lodges of the 
Fox Indians left”. 

However, in the winter following the massacre, the 
membership of the Fox tribe had risen again to 260. 
This and previous regenerations of the tribe had been 
effected in two ways. Prisoners wore captured in 
war for the purposo of adoption into tho tribe -the 
Pawnees, in particular, had been the viotiins of such 
attacks ; and through the good o(Tices of wostoru 
allied tribes, Foxes who were hold prisoners by hostile 
tribes were released and allowed to return to augment 
the tribe. These two elements, though politically all 
members of the Fox tribe, culturally had wide and 
various rootH. 

In the numerous vicissitudes and migrations of the 
tribe, in which they suffered severely from cholera 
and smallpox, settlements were formed in Kansas, 
Iowa and Oklahoma. The records show a close and 
prolonged association with the Sauk, and the incor¬ 
poration of elements from Potawatomi and Winne¬ 
bago. A tribe thus many times depleted and restockod, 
although strongly resistant to white culture, is 
scarcely likely to have escaped the cultural influence 
of the many and intimate relations with other tribes. 
Hence at the time information was collected by 
William Jones, any assumption of tho archaic and 
original pattern of Fox culture had become hazardous. 


GRASSLAND AND FORAGE CROPS IN THE UNITED 

STATES 


I NFORMATION with regard to forage crops, range 
management and the botanical aspects of soil 
conservation in the United States is either not 
available in published form or is scattered among a 
large number of reports. The Imperial Bureau of Past¬ 
ures and Forage Crops at Aberystwyth has accordingly 
prepared a buflotin, compiled by R. O. Whyte, entitled 
“Research on Grassland, Forage Crops and tho Conser¬ 
vation of Vogetation in tho United States of America” 
(Herbago Publication Series, Bulletin 26. 6s.). 

The bulletin deals first with the work of the Division 
of Forage Crops and Diseases, each of the five crop 
groups being studied from the point of view of culture 
and production, breeding and improvement, and 
diseases. An important recent development has 
been the organization of the U.S. Regional Research 
Laboratory, State College, Pennsylvania, which 
should become one of the leading world centres for 
the study of problems connected with humid tem¬ 
perate pastures. The range investigations of the 
Forest Service are then described. Theso are intended 


to supply basic information for the intelligent 
utilization of the land, the field work being organized 
into six regional forests and range experiment 
stations, covering the western United States. The 
research of the Soil Conservation Service deals with 
many aspects other than the use of grassland and 
forage crops as a protective cover for soil, and some 
account is given of the terms of reference of the 
eight branches of tlxe Division of Research in tho 
S.C.S., information not already published in Bullotin 
26 being included. 

Brief reference is made to the studios in progress 
under the auspices of tho U.S. Golf Association, 
and details given of the ecological rosearch at tho 
Carnegie Institution of Washington regarding factor 
and function in adaptation, climax, succession and 
conservation. 

The remainder of the bulletin contains relevant 
extracts from the most rooent annual reports from 
practically all the agricultural experiment stations 
in the Uniiod States. 
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TRANSITION FROM CHARCOAL TO COKE IN IRON 
SMELTING IN BRITAIN 


R ATHER more than a jear ago, the secretaries 
of the Royal Society of Arts discovered several 
bundles of old letters written, to the Society between 
1750 and 1800. The find is rich in information 
relating to the then manifold activities of the Society 
and to the inventors of those days. The careful 
study of the letters by appropriate experts may be 
expected to throw much light on an all too little 
known aspect of history, that of technical progress. 

Unfortunately, the disturbed state of the world 
made it advisable to place the letters in safe keeping 
before the plans for their investigation could 
materialize. A beginning, however, had been made, 
and one letter by J. Wilkinson, probably the samo 
Wilkinson who produced cannon during the 
Napoleonic wars, formed the raison d'&re of a paper 
by Mr. H. Gwynn Jones on the charcoal iron industry, 
delivered before the Royal Society of Arts on 
November 15 

Iron was at first smelted with charcoal by the 
direct process, wherein furnace and forge were 
under one roof. As the amount of charcoal within 
economic range became exhausted, the indirect 
method came into vogue in which pig iron was made 
in one locality and forged in another. The metal 
was rim into a bed of sand furrowed herring-bone 
fashion, and when cool broken into the ‘sow’ or 
central furrow and the ‘pigs 1 or offshoots. 

The evidence afforded by tho location of the early 
iron works, which demanded a supply of wood for 
charcoal, of iron ore, water transport and swift¬ 


flowing streams for power, gives an indication that 
the scarcity of charcoal was wide in its influence on 
the iron industry. The search for a substitute began 
before the eighteenth century; tho first patent for 
coke was taken out in IC27, and apparently tho 
Darbys of Uoalbrookdale had established coke 
smelting of iron on a commercial scale by 1709, but it 
was thirty years or more later before a method of using 
coke in all the processes of wmolting was discovered. 

The long lottor to tho Society of Arts from Wilkin¬ 
son written in 1761 makes it clear that at that dale 
iron was produced mainly with charcoal. He suggests 
that tho ►Society should consider how to make coke 
pig iron as good as that mado with charcoal, next 
how to make tough bar iron from tho coko pigH, and 
finally how to convert Lhoso into sbeol equal in good¬ 
ness to that made from Swedish bar iron. Ho writos : 
“this Kingdom lias materials enough to make all the 
iron that is consumed provided tho ooko scheme can 
be established in tlio making of pig iron equal in 
goodness to those mado with charcoal”. 

His remarks, besides showing that the iron 
industry was tied to charcoal in 1761, foreshadow 
tho changes which wore to take place in tho British 
iron industry whon iron and coal were finally weddod, 
causing it to lead the world for at toast a eontury. 

As a result, tho industry abandoned its scattered 
homes and became established in localities whoro 
coal and iron were found sido by side ; a wooded 
district with rapid streams was no longer necessary, 

Y*. K. A. 


TORSIONAL EFFECTS OF TORSIONAL OVERSTRAIN 

IN MILD STEEL 


A PAPER by Prof. H. W. Wwifb on the torsional 
effects of torsional overstrain in mild steel, which 
had been prepared for presentation at the cancelled 
Cardiff Autumn Meeting of the Iron and Steel 
Institute, has been abridged and is published in 
Engineering of October 20, The usefulness of a 
material for manipulative processes in which Revere 
plastio deformation is involved, depends primarily 
on the range of elastio flow to which it can safely be 
subjected. This depends in turn on, first, the streHs- 
strain characteristics for the material within the 
elastio range; seoondly, the stress-strain charac¬ 
teristics for the material within tho plastio range ,* 
and thirdly the cohesive properties of tho material 
which resist rupture. 

The conditions of elastio breakdown have been the 
subject of much study and discussion. Some theorios 
stiff have thejbr champions, but most engineers regard 
uwyfoqm sttess as. the criterion of breakdown for 
shear-strain energy (or shear- 
\ planes to which this is 
M % tnaterials. In. a ductile 
rupture oocurs 
taljbr effp apd 



cone fracture indicates sliding at the mutant of 
rupture, and in torsion tlio surfaco of rupture is a 
transverse piano of maximum shear stress. But it 
has boon proved that the process of rupture at the 
node of a ductilo bar in tension always commences 
inside the material across what is substantially a 
piano of maximum tensile stress. Shear sliding on 
the oup and cone basis sometimes oocurs to a 
measurable extent after fracture has l>eon initiated. 

fctftnplo tension and simple shear are tho two 
simplest mothods of making exploratory tosts. Tn 
addition, moosurements of hardness are taken on the 
surface of tension of torsion bars at various singes 
of overstrain, and plotted in diagrams. Tables are 
shown of the principal test data relating to tho 
tensile properties after torsional overstrain. It was 
found that after fracture had commenced (internally), 
which was proved by the sudden drop of tho beam 
of the testing machine, a certain amount of drawing 
continued in the unbroken outor angular ring, and 
the diameter at the nedt after complete separation 
wcb measurably less than that when tho fraoturo com¬ 
menced, It was found that neither strain energy nor 
hardness was a controlling factor in regard to rupture. 
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SCIENCE NEWS A CENTURY AGO APPOINTMENTS VACANT 


Lynch's Explorations in Mesopotamia 

At a meeting of the Geographical Society on 
November 25, thanks to the president of the India 
Board, a communication was read from Lieutenant 
Henry Blosse Lynch (1807-73) of the Indian Navy 
relating to his survey of the River Tigris between 
Ctesiphon and Mtfsul. “Chains of triangles,” said 
Lynch, “covered Nineveh to Baghdad, Baghdad to 
Babylon, Babylon to Ctesiphon, Ctesiphon to Bagh¬ 
dad, and the mountains of Hamrfn in two points, 
namely, where the Tigris bursts through them in the 
N„ and WiyAlah to the north-eastward ; most of the 
principal points within the range of these are fixed 
either by an extension of the trigonometric chains, or 
by latitudes and true bearings checked by longitudes ; 
the great canals also have been touched by our work 
sufficiently to show their direction and position. As 
we work, the field, instead of being diminished, 
appears to extend ; and I have been obliged to leave 
with regret the tracing of the splendid canals and 
rivers, and the filling in of the villages and ruins, for 
more favourable times. . . 

Anniversary Meeting of the Royal Society 

In his address at the anniversary meeting of the 
Royal Society on November 30, 1839, the president, 
the Marquis of Northampton, said that “the past 
year has indeed been to that portion of the Royal 
Society which takes an active part in its affairs, one 
of more than usual labour and exertion—of labour 
and exertion, destined, as I hope, to produce rich 
and ample fruit. The great and marking peculiarity 
winch has attended it, has been the sailing of the 
Antarctic Expedition. . . . The Expedition has 
now Railed, amply provided with the best scientific 
instruments and furnished with ample scientific 
instructions. ... I have stated, Gentlemen, that 
your Council hod recourse to the Scientific Committees 
for assistance in drawing up instructions for the 
Expedition in different branohes of knowledge ; 
those committoos, who were named only two years 
ago, were at first apparently more a matter of form 
than substance ; they havo now been capable of 
doing excellent service”. 

The Royal Medals for 1839 were awarded to Dr. 
Martin Barry (1802-55) for his researches in ombryo- 
logy and to Sir James Ivory (1765-1842) for his 
investigations on astronomical refraction, while the 
Copley Medal was awarded to Robert Brown (1773- 
1868) for his “Discoveries during a Series of Years 
on the Subject of Vegetable Impregnation”. Hum¬ 
boldt denominated Brown “botanicorum focill prin- 
cips”. The son of a Scottish clergyman, Brown, after 
attending the Universities of Aberdeen and Edinburgh, 
was made an army surgeon. At the ago of twenty- 
seven ho became known to Sir Joseph Banks, through 
whom ho woh appointed naturalist to the expedition 
sent to Australia in 1801 under tho command of 
Captain Matthew Minders. Whon Brown retumod 
to England four years later he brought back a 
collection of 4,000 plants. Soon after his return lie 
Was mado librarian to Banks and in 1823 became 
possessed of both his library and herbarium. Tho 
collection of plants he offered to the British Museum, 
and in 1827 ho became keeper of the botanical depart¬ 
ment in tho Museum, a post he hold until his death. 
He was admitted E\R.S. in 1811, in 1833 was elected a 
foreign associate of the Paris Academy of Sciences, and 
in 3 849 was chosen president of tho Linnoan Society. 


Applications are invited for tho following appointments on or 
before tho dates mentioned : 

Temporary Assistant Librarian—T hi> .Registrar, University 
Oollego, Southampton (December 6). 

Nuffield Professor of Orthopedic Surgery—T he Roglstiar, 
University Registry, Oxford (December 10) 


REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly Boohs Supplement) 

Great Britain and Ireland 

Momons of the Royal MoteeroLogtcal Society. Vol. 4, No. 40: 
Correlations between Monthly Rainfall at Eleven Stations m the 
British Isles. By 1). A. Bovd. Pp. 143-100, (London: Royal 
Meteoiological Society.) 2s . 6tf. (3010 

Institute of MetaR Industrial Applications of Spootrogmphy m 
the Non-Ferrous Metals Industry. By F. Twyman. With a Report 
of a General Discussion on the Subject, held in London on March 0, 
1039. (Reprinted from the Journal of the Institute of Metals. Vol. 64, 
No. 1, 1030) Pp. 38+2 plates. (London: Institute of Metals.) 
2?. (id. net. (3010 

Air Ministry: Meteorological Office. The Weekly Weather Report 
for the Poriod February 27th, 1938, to February 26th, 1939. Sixty- 
first Year, Vol. 66 (New Senes): Particulars of Temperature, Rainfall 
and Bright Sunshi.no for each Week. (M.O. 439). Pp. 72. (London : 
JIJVI. Stationery Office.) 7s. Otf. not. (3010 
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SCIENCE AND THE NEW EUROPE 


F OR some weeks past, much paper and ink have 
been expended in discussing the war aims of 
the Allies. Although the British and French 
Premiers and others have declared repeatedly 
and on various occasions that the purpose of 
the Allies is to put an end to the constant 
aggressions of Germany, in the interests of peace 
among the European peoples, there are those who 
feel that, as thus stated, Allied aims are not 
sufficiently defined. Hence there is frequent 
difference of opinion as to whether, in arriving at 
the terms of a peace, it will be possible to dis¬ 
criminate between the Nazi Government and the 
German people. In this connexion, Mr, Chamber- 
lain^ restatement of the aims of Great Britain and 
her Allies in his broadcast of November 26 as “the 
defeat of that aggressive, bullying mentality which 
seeks continually to dominate other peoples by 
force, which finds a brutal satisfaction in the 
persecution and torture of inoffensive citizens, and 
in the name of the interests of the State justifies 
the repudiation of its own pledged word whenever 
it finds it convenient 15 should allay all doubt. 

So clear and comprehensive a summing up of 
the forces to which the Allies are opposed, and 
to which they are determined to put an end, bo 
they Nazi or characteristic of the German people 
at large, leaves no room for ambiguity or extenua¬ 
tion. In the pages of Nature, however, and with 
the advancement and interests of scientific truth 
more especially in view, it is permissible to phrase 
our objective in even more precise terms without 
essential modification of substance, yet at the 
same time clarifying the issue. To every man of 
science it should be an artiole of faith that any 
view of the State and of the duty of the oitizen 
to that State which require from the research 


worker, the man of science, or the teacher the 
distortion of scientific evidence, the suppression of 
any scientific truth, and the elimination of all 
freedom of thought which runs counter to the 
prevailing political theory, are abominations 
which must be destroyed, root and branch. Con¬ 
tinental commentators on the war aims of the 
Allies, who are close observers of the German 
scene both at the moment and in historical per¬ 
spective, have pointed out that while the German 
philosophy and mentality function in terms of 
‘power’, Great Britain and France are thinking in 
terms of ‘liberty 1 . Although the German people 
have been moulded by the Nazis to the ends of 
‘power politics 1 more drastically than ever before, 
it is no doctrine of to-day or yesterday. It goes 
far baok m the history of the German people. 
How this should bear upon the attitude of those 
who have at heart the true interests of scientific 
thought and the advancement of scientific know¬ 
ledge it is perhaps unnecessary to inquire. The 
moral is obvious. 

Contributions to the recent discussion of war 
aims have brought to light many interesting 
differences of opinion and diversity of view. 
The ‘New Europe 1 of which Mr. Chamberlain 
spoke is not one in which the map has been re¬ 
drawn according to the ideas of tfye victors, but 
a Europe in which “the nations which inhabit it 
will approach their difficulties with good will and 
toloranoe”. Mr, Chamberlain went on to define 
the conditions of lasting peace as involving in the 
first place a full and constant flow of trade between 
the nations concerned, with an increased inter¬ 
change of goods and services by which the standard 
of living could be improved ; secondly, that each 
country would have the free and unfetterod right 
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to choose its own form of internal government, so 
long as that government did not pursue an ex¬ 
ternal policy injurious to its neighbours ; and 
thirdly, that in Europe armaments should be 
dropped as a useless expense, except in so far as 
needed for the preservation of internal law and 
order. As a corollary, he contemplated as necessary 
some machinery capable of conducting and guiding 
the New Europe in the right direction. Not 
unnaturally, Mr. Chamberlain did not feel called 
upon, nor indeed did he think it possible at this 
stage, to specify the kind of machinery which 
should be established for this purpose. 

Although Mr. Chamberlain’s foreshadowing of 
the possible course of post-War events must be 
still fresh in the minds of all, it is perhaps not 
superfluous that it should be recapitulated here. 
For the man of science this forecast bears a special 
significance. To him as a citizen it carries—as 
indeed it does to all—a message of promise and 
hope at a time when the very foundations of 
honour and decency of life in a civilized com¬ 
munity are under grave threat. But for the man 
of science in the exercise of his special function 
as one whose work directly or indirectly comes 
ultimately to bear on the bettor organization of 
civilized life and its amenities, Mr, Chamberlain’s 
words convey a deeper implication, and in a two¬ 
fold sense. Of all the forces which in fcho interval 
between the last and the present War have made 
for international oo-operation and mutual under¬ 
standing between peoples—an essential condition 
of lasting peace—few have been moro effectual 
than science. This has been due not merely to the 
effect produced by co-operation in research and 
the pooling of results, but it has arisen also out of 
the manner in which science has devoted itself to 
a world-wide, objective and impartial study of 
certain facts, and the application of the results of 
such study in efforts to raise the general standard 
among peoples in such matters as nutrition, per¬ 
sonal and social hygiene, conditions of labour, 
production and exchange, and a hundred and one 
other problems which vitally affect the well-being 
of communities and the happiness of their mem¬ 
bers. As must be inevitable after a great war, the 
need few these services will be intensified at the 
close of hostilities, and it may be assumed that 
tq cope adequately with the conditions which will 
will demand a gigantic effort in which 
^-opetajtaon alone will be equal to 

to Me, Chamber¬ 


lain’s New Europo it will be incumbent upon 
science, and more especially the biological and 
humanistic sciences, to place their knowledge, 
their methods of inquiry, and the results of their 
research at the disposal of the friendly conferences 
of which Mr. Chamberlain spoke, when they meet 
to adjust boundaries, to discuss the economic 
problems of productions, currency and exchange, 
and to consider those other problems with which 
they will have to deal to ensure the lasting peace 
for which we hope. It is equally essential that this 
body of specialized scientific knowledge should be 
at the service of that body, or machinery, which 
is to guide the development of the New Europe, 
whatever may be its form and whatever the 
authority which it may carry to enable its rulings 
to prevail. Only on this condition and by the 
utilization of such specialized knowledge to the 
full will it be possible to avoid the mistakes of a 
second ‘Versailles’. 

Political philosophies have alternated between 
‘force’ and ‘consent* in their analyses of the forces 
which contribute to the origin and growth of 
societies. Possibly a happy compromise between 
the two has in most instances brought about some 
state of equilibrium, a generally acceptable way 
of living. If force—the big policeman—is necessary 
to coerce the criminal, the perverse, and the 
members of an intractable minority, it is a force 
wielded in the interests of, and with the consent of, 
the majority. Tho preponderance of that majority 
and tho unanimity of its consent to the exercise of 
force both as an instrument of, and as embodied 
in, law and order, must depond upon the recognition 
of a number of common aims among the members 
of the community and the extent to which each 
individual is prepared to curb his idiosyncrasies, 
should there be any to which the curb should be 
applied in tho interests of other members. The 
same applies, or perhaps it would be more correct 
to say it is an ideal which should apply, in the 
relations between States and peoples. For it is 
the teaohing of anthropology that eaoh people, 
each national group, has its idiosyncrasies, like 
an individual—idiosyncrasies which are the product 
of a long history of cultural development in 
Europe going back to the Dark Ages, and indeed 
far beyond. Further, we learn from such studies 
that such a cultural heritage in the long run never 
submits to force, but itself vanquishes force in the 
end- Such modification as the cultural heritage 
may undergo in the course of development—and 
it is unquestionable that such transformations in 
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the ethnic group have taken place on many 
occasions—this is brought about by cultural con¬ 
tact and cultural exchange no less than by the 
course of an internal cultural evolution (to use the 
term evolution in its more popular sense). Ts this 
the solution of the German problem, the problem 
which to some seems insoluble without a change 
in the heart of that people as a whole, but of which 
at present there seems little prospect 9 

The major problem of the post-War world will 
be the reconciliation of the cultural heritage, 
the national spirit of each ethnic group, with the 
common aim of a New Europe. Tf the guiding 


body or machinery of which Mr Chamberlain 
spoke is to avoid the error of an earlier settlement, 
study of the problem which respects cultural and 
ethnic history must be invoked toward a solution. 
Then it may be possible to ensure international 
co-operation in a maximum of joint effort towards 
those common aims to which science, among other 
social forces, will point the way. The greater the 
common field in which co-operation can be brought 
about, the less the need is likely to arise of coercing 
the iccalcitrant and the aggressor by the 
throat of the big policeman—a major European 
wai 


AMERICAN MINERAL DEFICIENCIES 


Strategic Mineral Supplies 

By G. A. Koush. Pp. xvii+485. (New York and 

London : McGraw-Hill Book Co., Inc., 1939.) 33«s. 

A S a by-product of recent discussions about 
resources in essential raw materials, the 
word ‘strategic’ has acquired a specially limited 
significance in the United States. It refers to those 
materials which are not obtainable from within 
the national boundary in sufficient quantities to 
meet current industrial needs and therefore, in 
times of emergency, military necessities as well. 
The peace-time and war-time requirements of 
a modem State now differ quantitatively rather 
than qualitatively, and so the list of contraband 
materials has become extended very widely by all 
States. 

The political atmosphere of the last six years 
has undoubtedly stimulated a specially intense 
examination of this subject, and study of the 
problem of self-sufficiency is naturally not an un¬ 
pleasing theme to Americans ; for no other political 
unit has so few gaps in its defences to repair ; has 
such small difficulties in securing supplementary 
supplies from outside ; or is so well developed in 
its industrial configuration to absorb and turn to 
marketable or military account these imported 
strategic raw materials. Eor an industrialized 
country deficiencies in a few minerals are more 
serious than any shortcomings in vegetable pro¬ 
ducts, because the former are distributed over the 
globe in workable deposits without regard to 
climate or political boundaries ; they cannot be 
* made artificially; they cannot be transplanted ; 
and only to a very limited extent, and then with 
some loss of efficiency, can the abundance of 
one material be made to make up for shortage 
in another. 


In the United States ten minerals are listod 
by the War Department as ‘strategic’ ; these 
are not, and are not likely, to be found there 
in quantity or quality to meet the demands 
which would certainly occur during war with any 
great Power. There are others officially classified 
as ‘critical’ which can probably be assembled 
in sufficient quantities by conservation and dis¬ 
tribution control; they are not, as Mr. Bouaii 
says, likely “to give rise to many headaches”- 
Then there is the much longer pleasing list 
of ‘essential’ minerals which occur in obvious 
abundance in the States, some with a surplus for 
export. 

With the exception of a short final few pages on 
the deficiencies of the other six great Powers, this 
volume is limited to a study of the American ten 
strategic minerals—manganese ore, nickel, chrom¬ 
ium, tungsten, tin, aluminium, antimony, mercury, 
platinum and mica—in addition to iodine and 
nitrogen, which are essential but can easily he 
obtained when necessary. This list also shows 
roughly the order of importance of these minerals 
for war purposes, and involuntary emphasis on the 
meaning of the word ‘strategic’ is shown by giving 
full consideration, in the first place, to manganese 
ore, the substance which gave the American steel¬ 
makers serious cause for anxiety during the War 
of 1914-18. 

Very full data, graphically illustrated, are given 
for each of these minerals—the amounts required, 
their uses and ways of utilization, their occurrences, 
the partial substitutes obtainable for somo of them, 
their outputs, prices, import tariffs and forms of 
control, followed in each instance by an apprecia¬ 
tion, as the tactician would say, of the resultant 
domestic situation. As the editor, since 1914, of 
the annual publication well known as the Mineral 
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Industry , Mr. Roush has acquired a position of 
special authority, which his own Government has 
turned to further account by his appointment to 
the Staff Specialist Reserve of the United States 
Army. 

The information packed by the author into 485 
pages cannot be fuither condensed That is one 
of the disconcerting features of all discussions on 
mineral raw materials; each mineral has its own 
special importance; and in an emergency, the want 
of any one of them may render ineffective the value 
of all the others. The politician’s satisfaction in 
“looking at the question as a whole” is here of no 
practical value. “The problem,” as Mr Roush 
says in his general summary, “is not only a different 
one for each individual metal, but for each separate 
use of the metal.” He takes the metal platinum 
as an illustration and points out that, whilst general 
substitutes are quite unobtainable, some cheaper 
substitutes can to a limited extent be used to 
reduce the demand for the expensive metal; fused 
silica can partly replace platinum in the chemical 
laboratory; a nickel-iron alloy can bo used as a 
lead-in wire in electric-light globes; vanadium 
oxide is used instead as a catalyst in sulphuric acid 
manufacture. But no material has ever boon 
found which can tako the place of platinum in ail 
its wide variety of uses. In other words, an 
industrialized nation must have platinum, for one 
thing; and each oountry has its own special list 
of other strategic deficiencies. 

Among the alloys, however, substitution is 
possible to a greater extent; but again either at 
a higher cost or with some loss of efficiency. The 
institution of new alloys is now nearly a monthly 
occurrence, each in turn putting a predecessor out 
of the fiekLalnder conditions of keen competition, 
commercial tor military. So, within the territory 
of a iugmy industrialized great Power at war, the 
fess of\scientific and technological research 
is more significant now than it ever was before; 
even from tbp purely military point of view it is 
short-sighted of any nation to decrease, for ideo¬ 
logical reasons, its list of 'strategic 5 men of 
scienoe. 

We must Jhowever, resist in this short review 
the temptation to follow up this line of thought, 
and refer niw very briefly to some of the more 
direct lessons which Mr. Roush discovers in his 
study of the few American mineral shortcomings. 
He realizes that in general it is useless to encourage 
an increase of a peace-time production when, as 
in the instance of nickel and tin, there are prac¬ 
tically no domestic natural resources to develop ; 

efforts of the sort may add another 
< small natural reserves are likely 
He points out the 
K <* yeecy limited peaoe-timo 



activity in producing those minerals which could, 
when necessary, bo produced in quantities sub¬ 
stantially sufficient to reduce the dangers of a 
shortage during a sudden emergency. lie would 
encourage ihe use, in recoverable forms, of im- 
poited metals as ono way of building up stocks, 
for ho realizes the financial burden of artificially 
creating stocks sufficient to cover one or two years* 
war supply. But this plan nevertheless Beoms to 
be the only safeguard which ho can recommend, 
and it is apparently gaining favour in the United 
States since it was proposed by the Leith Com¬ 
mittee some fifteen years ago to moot fcho danger 
of a manganese ore famine. Other than these 
direct measures, Mr. Roush points out the necessity 
of instituting a systematic and continuous accumu¬ 
lation of Informal ion regarding foreign sources of 
nearby supply, some of whioh might bo accessible 
in time of war. 

This leads Mr Roush to point out the serious 
nature of the dangers to his own country which 
would follow from a war with Great Britain; 
but he nevertheless derives some comfort from 
the well-founded assumption that any such disaster 
is very unlikely. Groat Britain too might well 
take note of iho same danger, and for a similar 
reason derive the same dogroo of comfort; for 
whilst the British Empire as a whole has a shorter 
list of strategic minerals than any single political 
unit, tho sources of supply arc widely separated 
from tho chief industrial area, and are now under 
tho control of free and politically independent 
States whioh still maintain tariffs for their own 
immediato needs. 

Ono lesson, often mentioned by others before 1 , 
peeps out occasionally in this work—tho import¬ 
ance, both economic and military, of smelting and 
refining at ho mo, whatever be the source of the 
ore. As an example of the way in which the British 
Government learned some wisdom from the costly 
mistakes of the War of 1914-18, Mr. Roush quotes 
the subsequent action of British Guiana in grant¬ 
ing a concession to an American company to mine 
bauxite, on the condition that it should bo smelted 
within British territory, one result being tho build¬ 
ing in the Province of Quebec of tho largest single 
aluminium plant in the world, in spite of the fact 
that its location is remote from tho chief markets 
for the refined metal. 

Although this volume is devoted admittedly and 
entirely to the consideration of direct American 
interests, the mass of trustworthy information 
whioh it contains indicates lessons of vital interest 
to those British public leaders who seem to think 
that as Providence has endowed tho British Empire 
with unequalled natural resources, Providence will 
also arrange for their easy assembly and utilization 
in times of need, T, H. HonoAsro. 
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PROTEIN CHEMISTRY 


The Chemistry of the Amino Adds and Proteins 
Edited by Prof. Carl L. A. Schmidt Pp. xxiv + 
1031. (Springfield, Ill., and Baltimore, Md . 
Charles C Thomas, 1938 ) 7 50 dollars. 

F ROM the time of Osborne’s pioneer researches 
on the plant proteins, American chemists 
and biologists haye shown the hveliest interest in 
this field of investigation, and it can safely be 
said that in no country to-day is a greater pro¬ 
portion of the total researches concerned with 
protein problems. Not only do American names 
figure prominently in the history of protein dis¬ 
coveries, hut also for convenient accounts of the 
work of many European investigators, such as 
Sorensen and Svedberg, we are indebted to 
American enterprise in arranging lecture visits 
and to American publishers for issuing the lectures 
in monograph form. 

The present volume represents a courageous 
effort by sixteen contributors, who with the 
exception of Prof. Gorter and his assistants Drs. 
Maaskant and van der Dusen are all American, to 
fill a world-wide need for a reference book on the 
amino-acids and proteins. It is in no sense a book 
for the beginner—but fortunately there are many 
such. It should be acquired by most libraries and 
all research workers in the protein field because it 
collects in the scope of one volume so much that 
is scattered and inaccessible, and because it 
embodies a wider review of the literature than 
any hitherto available. 

In one important respect it fails, however 
Whereas the individual contributions are excellent, 
together, they make an ill-assorted collection with 
notable omissions which fails to convey a sense of 
true perspective of the protein field as a whole. 
Por example, Dr. Michael Heidelberger contributes 
a most informative chapter on proteins in im¬ 
munity, but there is no adequate supporting 
section in the book dealing with the compounds 
of proteins with carbohydrates and lipoids so 
important in immunity phenomena. The rolo of 
proteins in nutrition receives 20 pages; their roles 
in respiration, and in preserving the water balance 
of the organism, on the other hand, are not dis¬ 
cussed. The latest views on protein structure 
associated with the names of Astbury, Wrinch, 
Bergmann and Niemann all receive ample atten¬ 
tion, but the chemistry of the enzymes and nuoleo- 
proteins, two fieldB which have developed out of 
all recognition in recent years, is omitted altogether. 


The section dealing with the preparation 
of the proteins is quite inadequate. A scant 
8 pages is devoted to this, which stand in 
marked contrast to a comprehensive description 
extending to 47 pages on the isolation and 
preparation of the amino-acids. Casein receives 
a paragraph in which no mention is made of 
Van Slyke and Baker. There are no refer¬ 
ences at all to Palmer’s crystalline lactoglobulin 
or to Kekwick’s diffusible protein in milk, 
or to the preparation of insulin or thyro- 
globulin. While the physical properties of 
myosin are adequately described, there is no 
mention of its preparation or of the other proteins 
in muscle. * 

The book is strongest in its treatment of the 
amino-acids and the physical ohemistry of the 
proteins. Dr. John Edsall contributes an out¬ 
standing section extending to 80 pages on dipolar- 
ionic structure and the solubility relationships of 
the amino-acids and proteins. The section on the 
molecular weights of the proteins is valuable only 
in relation to osmotic methods of measurement. 
In the section on diffusion the obsolete fluorescence 
method of studying diffusion is described and 
illustrated, whereas the later technique and results 
of Lamm and Poison are not mentioned. Tho 
description and illustration of tho Svedberg 
equilibrium centrifuge refers to the original model 
built in 1924, which was radically altered a few 
years later. The sedimentation velocity centrifuge 
is represented as improving and supplanting tho 
equilibrium centrifuge, whereas in fact the two 
measure different constants and are complementary. 
It is a pity that in an otherwise exhaustive section 
on the electrochemistry of the amino-acids and 
proteins the new electrophoresis technique de¬ 
scribed by Tiselius early in 1937 has not been 
included. 

The reviewer ib fully conscious of tho immense 
difficulties which face anyone courageous enough 
to attempt the production of a comprehensive 
text-hook on such a rapidly developing and many- 
sided subject as protein ohemistry. The example 
before us must be judged in the light of those 
difficulties. Whereas the book is defective in 
many respects and may not be compared with 
numerous classical works of reference in other 
subjects, it must be acknowledged and welcomed 
among protein chemists as tho best available to 
meet their needs at the present time. 

A, S. McF. 
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WOOD AS A RAW MATERIAL 


Das Hoi % als Rohstoff 

Seine Entstehung, stoffliche Beschaffenheit und 
chemische Verwertung. Von Dr. Bernhard Tren¬ 
delenburg. Pp. 435. (Miinchen und Berlin : J. F. 
Lehmanns Verlag, 1939 ) 14.50 gold marks. 

F ROM the earliest days of civilization, wood 
has ranked as an important constructional 
material on account of the ease with which it is 
obtained and worked with the simplest tools, and 
because it combines in a striking degree a re¬ 
latively high strength with moderately low density. 
The wide, and only partially controllable, variations 
in properties which it shares with other natural 
products have tended in recent years to place 
timber at a disadvantage in competition with a 
number of highly standardized constructional 
materials now on the market. Any dedine in 
consumption due to this circumstance has, how¬ 
ever, been more than offset by the development of 
new methods of manufacture which promise to 
overcome the difficulties caused by variation, and 
by the increasing use of wood in the preparation 
of paper pulp, cellulose, charcoal, and other sub¬ 
stances. The more intensive utilization in these 
directions calls for a fuller understanding of the 
origin, composition and structure of wood, and Dr. 
Trendelenburg's book supplies an excellent intro¬ 
duction to the present state of knowledge in those 
fields. 

Most text-books of wood anatomy include 
detailed accounts of the microscopic structure and 
the preparation and examination of material, and 
they are designed to meet the requirements of 
readers primarily concerned with the identification 
of specimens of timber or with the grading and 
use of timber in situations demanding good 
appearance or high strength. Dr. Trendelenburg’s 
hook is largely supplementary to these; general 
structure and laboratory methods are dismissed in 
a few pages which are perhaps included merely as 
a matter of form, since they are probably beyond 
the grasp of readers not already familiar with their 
import, and the major portion of the book dis¬ 
cusses structure and physical properties more 
particularly in relation to the use of timber in the 

E y materials. 

cry sections describe the 
ition of the German forests, 
ount of the production of 
pf readers who are not 
Gkjtt, has brief notes on the 


production of pulp, cellulose, sugar, charcoal, 
wood gas, wood wool, and fibre board. 

The third section has descriptions of the charac¬ 
teristic elements and tissues, and discusses the 
causes and significance of variations in size of the 
elements and proportions of the tissues. Current 1 
methods of dealing statistically with variation, as 
recommended by the International Association of 
Wood Anatomists, are given. Reference is made 
to the principal chemical constituents and to 
recent work on the fine structure of the cell wall. 
The keynote of the fourth section, which deals 
with the gross anatomy of the stem, is given in a 
quotation from Nordlinger to the effect that “as 
the cell is to the physiologist, so is the growth 
ring to the scientific forester”. Development of 
the growth ring throughout the year is traced and 
the various factors influencing ring width are 
examined. Nearly half the section is concerned 
with sapwood and hoartwood, and the account is 
the best yet published. 

The fifth and sixth sections, together comprising 
nearly half the book, are devoted to problems of 
moisture content and specific gravity. Both pro¬ 
perties have an important bearing on the yield of 
the products listed in the closing section of the book. 
Variations in moisture content in different parts 
of the living tree arc described in relation to season 
of the year, locality, and species. The conception 
of fibre saturation point as the moisture content 
at which the cell walls are saturated while no free 
water is present in the cell spaces is merely a 
convenient assumption for practical purposes, and 
reference to the recent work on the subject by 
Barkas would have made this interesting section 
more nearly complete. It may be mentioned that 
‘collapse’ is not confined to donse timbers, as might 
he inferred from the text; several light, softwood 
timbers are very prone to collapse in drying, and 
with some of these reoonditioning appears to be 
impracticable. The treatment of specific gravity 
is equally full and interesting. 

In addition to descriptions of extensive original 
work, Dr. Trendelenburg refers to more than six 
hundred papers, more than half of which have 
appeared since 1930 ; some four hundred and sixty 
are in German, and the references to a larges 
volume of early German literature are particularly 
valuable to English readers. 

The book is well indexed, having catalogues of 
literature, authors, species, and subjects occupying 
45 pages. S. H. Clarke. 
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NEW TECHNIQUE IN PHYSICAL CHEMISTRY 

By Dr. H, W* Melville, Department of Physical Chemistry, Cambridge 


M ODERN physical chemistry has now such 
wide ramifications that it is not easy to 
summarize compactly its recent endeavours. A 
number of the newer aspects of the subject were 
discussed from the point of view of the invention 
of new technique at a meeting of Section B 
(Chemistry) of the British Association held at 
Dundee on September 1. The development of such 
technique is a vital part of physical chemistry, and 
many recent discoveries are a direct consequence 
of these advances. 

There are in chemistry innumerable problems, 
often concerning well-known and simple systems, 
which have formed bones of contention for many 
years. No amount of theoretical treatment will 
provide a solution. What is needed is a simple and 
conclusive experiment to settle the question once 
and for all. The region for inventiveness is thus 
of wide scope. The problems which have arisen 
are mainly those having to do with the mechanism 
of chemical reactions, and there are essentially two 
reasons for this state of affairs. What may be 
called ‘classical chemistry’ has established the 
kinds of molecule which enter into reaction and 
also what sorts of products emerge therefrom. But 
it could only surmise what happened in the inter¬ 
mediate stage of events. Certainly it was known 
that some kind of ohemically reactive molecules 
took part in the reaction. The trouble is, however, 
that the fraction of molecules involved is generally 
so minute that no method of analytical chemistry 
is sensitive enough to deteot their presence, apart 
altogether from determining their nature. Thus 
in order to discover how reaction occurs, essentially 
different methods have to be developed to perform 
this difficult task. These problems only arise, of 
course, in relatively slow reactions; very fast 
reactions are still outsido the scope of experi¬ 
mental inquiry, although progress is being made 
in selected cases. Another problem often arises 
once the general question of mechanism is settled. 
When a polyatomic molecule containing a number 
of similarly disposed atoms undergoes reaction, it 
is also necessary to know what particular atom is 
actually involved. This question is now settled 
with great success by isotopic methods when 
‘samples of relatively pure isotopes are available. 

The first part of the general problem is by no 
means solved at present. In dealing with suoh 
minute quantities of various molecules, any 
method used to measure their concentration must 
not, of course, alter that concentration signifioantly, 


otherwise the mechanism may be so much dis¬ 
turbed that the results obtained are invalid. One 
of the best examples of the development along 
these lines is the use of para-hydrogen for the 
measurement of hydrogen atom concentrations, in 
those processes where atomic hydrogen is believed 
to play a part, as for example in the heterogeneous 
and homogeneous reactions of hydrides. The 
method has the great merit that since conversion 
is brought about by exchange of atoms thus : 

H + p-H* - o-H, + H, 

the hydrogen atom concentration is not disturbed. 
It may be mentioned that atomic concentrations 
as low as 10- 7 mm. of mercury may be so measured. 

Naturally the method is a comparative one in 
that the reaction being investigated is really com¬ 
pared with that of conversion. Suitable conditions 
can, however, be chosen to cover a very wide 
range of concentrations. One example must suffice 
to indicate the kind of problems that oan be solved. 
Ammonia is decomposed by light of wave-length 
2000 A. to nitrogen and hydrogen, only one mole¬ 
cule decomposing out of four absorbing radiation. 
Admixture of para-hydrogen shows that the prim¬ 
ary dissociation is to H and NH a , but only about 
one half of the molecules decompose in this way. 
This alone does not explain the low quantum 
yield. Another technique shows that part of the 
inefficiency of the gross process is due to some 
recombination of H and NH 2 to form NH a , for 
the decomposition is inhibited by atomic hydrogen 
produced at a controlled rate and checked by the 
para-conversion. 

Similar methods with many ingenious modifica¬ 
tions may be applied to all homogeneous hydride 
reactions in which atomic hydrogen is presumed 
to play a part. Although the same technique may bo 
employed in heterogeneous reactions, the addition 
of para-hydrogen sometimes alters the character 
of the adsorbed layer on tho catalyst, and there¬ 
fore makes the results more difficult to interpret. 

In reactions involving halogens, atomio halogen 
frequently is tho active species concerned, whether 
the reaction be induced thermally or photo- 
chemioally. Fortunately, in view of the compara¬ 
tively low energy of dissociation, the equilibrium 
constants for dissociation are known accurately, 
and thus stationary atom concentrations arc easy 
to compute. If, however, there is a disturbance 
of the stationary concentration by any competing 
reaction, then both rate of production and rate 
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of removal of atoms must be known. It is the 
latter quantity that is the more difficult to 
measure. Two methods have been developed. One 
consists in actually measuring the decrease in the 
number of halogen molecules on illuminating the 
system, by an optical differential technique. The 
other consists in a proper examination of the 
expansion halogen vapour undergoes on illumina¬ 
tion, that is, the Budde effect. 

The behaviour of other reactive chemical entities 
such as OH, NH a , CH 8 , C a H 6 , and so on, have 
been examined with similar but less refined 
methods, and there is here much work to be done 
before a complete correlation of all the data can 
be effected. For example, the life-time of these 
radicals can be determined by producing them 
photochemically and allowing their concentration 
to fall in the period of darkness succeeding illum¬ 
ination. Again, owing to the minute concentration, 
the chemical result in any one dark period oannot 
be measured. But by employing rotating sectors a 
large number of identical decay periods may easily 
be integrated to provide the information required. 

The labelling of atoms in a molecule by using 
isotopes—radioactive and non-radioaotive—has 
now assumed a familiar place in chemical labora¬ 
tories. Deuterium is employed in all suspected 


cases ol hydrogen atom lability and for acid-base 
catalysis, cnolization, mutarotation and the like. 
Isotopic oxygen, though less plentiful, provides the 
key to debated mechanisms of hydiolysis and the 
constitution of bound oxygen atoms in molecules. 
Already nitrogen isotopes have indicated the rate 
at which nitrogen molecules are severed on 
syntliotic ammonia catalysts. In fact, progress m 
this field is only limited by the rate at which 
isotopes may bo produced, and the variety of 
reactions by the kinds of isotopes available. 

In principle, radioactive indicators are used in 
the same way. They have the advantage of being 
easy to detect in small quantity, but often have 
practical limitations in their short life-times. This 
practical disability, however, can be overcome by 
using more powerful neutron generators. The 
question of tho ionization of carbon-halogen bonds 
has been tackled in this way, and the biological 
applications of radio-phosphorus are becoming 
widely known. 

Thus within a matter of a few years a new 
branch of physical ohemistry has come into being. 
Tho principles of tho subject are now well estab¬ 
lished, and it will not bo long before every branch 
of chemistry will derive benefit from these advances 
in physico-chemical technique. 


THE RELATIONSHIP BETWEEN PITHECANTHROPUS 

AND SINANTHROPUS 

By Dr, G. H. R> von Koenigswald, Bandoeng, and Prof. Franz Weidenreich, 
Peking Cenozoic Research Laboratory, Peeping Union Medical College, Peking 


D AVIDSON BLACK had remarked on the 
great similarity between the first skull of 
Sinanthropus to he found and the Pithecanthropus 
skull of Trinil, a condition which induced him to 
see in Pithecanthropus a Hominid form closely 
related to Sinanthropus (1931). The additional 
finds of the latter, unearthed in the interval, have 
confirmed Black’s interpretation in every respect. 
But on the other hand, since the Pithecanthropus 
finds remained restricted to that rather incomplete 
specimen of Trinil, absolute evidence for his true 
Hominid character was lacking. In such circum¬ 
stances, there was no other way open but to await 
the discovery of additional Pithecanthropus mater¬ 
ial before definitely solving this problem. 

These discoveries materialized. Following the 
ije^oWy of a rather primitive infantile skull {Homo 
ih 1936 and of a lower jaw of an 
one of ttb (G. H. R. von K.), 
, a skull in the undoubted 

Th34 sktdl, preserved 


up to the basal region, conforms in every respect 
as to size, shape, and details to Dubois’s Trinil 
specimen. Dubois, however, opposed the attribu¬ 
tion of this skull to Pithecanthropus. Neverthe¬ 
less, the details of the interior, as well as exterior 
surfaces of the skull, and also tho skiagrams, 
delineating the othorwiso indistinct sutures and 
breakage lines, show not the slightest trace of 
irregularity or deformation, such as would ho 
unavoidable if the assombly of the fragments had 
been artificially adapted to a particular form. To 
this skull of Sangiran was added another skull 
fragment derived from the same deposits and of tho 
same site during the summer of 1938, briefly 
described in Natctrb of October 15, 1938, p. 715, 
by us. We are now in a position to report on an* 
additional Pithecanthropus find made this year. 
It concerns the lower part of an upper jaw of 
unusually large dimensions, comprising the pro¬ 
cessus alveolares of both sides with completely 
preserved nasal floor and palate, the complete left 
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dental arch with all the teeth leading from the 
canine backward, and a part of the right dental 
arch up to the first molar. The inoisors were lost, 
but their alveoli are preserved (see accompanying 
reproductions, a and c). Afterwards the skull 
belonging to this jaw was also found. It comprises 
the posterior third of the brain case, including the 
entire basis. 

Morphologically and geologically, we believe we 
are justified in attributing all these finds to 
Pithecanthropus. This type is thus represented by 
the following finds: 

(1) Skull of Trinil (Dubois, 1891) : Pithecan¬ 
thropus skull I. 

(2) Mandible of Kedung Brubus (Dubois, 
1891) : Pithecanthropus mandible A. 

(3) Juvenile skull of Homo modjolcertensis 
(Geol. Survey 1936)*. 


Of the Sinanthropus cranial material, skulls E 
and II of Locus L are most suitable for a com¬ 
parison, having capacities of approximately 915 
c.c. and 1015 c.c., respectively. These skulls are 
slightly larger than the Pithecanthropus skulls, 
but they are the same in general form and 
particularly in height. 

The main differences so far as the skull cap is 
concerned consist in that in Pithecanthropus 
(skulls I and II) the supraorbital tori pass directly 
over to the extraordinarily flattened forehead, 
whereas in Sinanthropus the supraorbital ridges 
are much more demarcated from the tuber-like 
vaulted but otherwise also strongly receding 
forehead. On the other hand, the obelion region 
in Sinanthropus is flat, while in Pithecanthropus 
it is rounded off. The greatest similarity is seen 
in the general form and structure of the temporal 



(a) Upper jaw or a male Pithecanthropus (Sangiran, January 1939), \ jewed from tiim right sioe 

d, DIASTEMA ; J\ ALVEOLUS OP J 1 J J % } ALVEOLUS OP «/“. jj NAT. SIZE. 

(ft) Upper right canine and first premolar of a male individual of Sinanthropus (JP1V), ho as 

TO DEMONSTRATE THE PROTRUSION OF THE CANINE, f NAT. SIZE. 

(c) The same as (a) but viewed prom in front. J nat size. 


(4) Mandible of Sangiran (v. Koenigswald, 
1936) : Pithecanthropus mandible B. 

(5) Skull of Sangiran (v. Koenigswald, 1937) : 
Pithecanthropus skull II. 

(6) Skull fragment of Sangiran (v. Koenigswald, 

1938) : Pithecanthropus skull m. 

(7) (a) Maxilla of Sangiran (v. Koenigswald, 

1939) ; (6) Skull fragment of Sangiran (v. Koenigs- 
wald, 1939): Pithecanthropus skull IV. 

The Sangiran skull (Pithecanthropus skull IT) 

resembles the Trinil skull as closely as one egg 

another. The former (skull II) is only slightly 

smaller than skull I—its capacity being 835 c.c. as 

compared with 914 c.c. of the Trinil skull—but its 

parietal and occipital parts are relatively broader. 

The Sangiran fragment (Pithecanthropus skull III) 

is, in its preserved part, not so flat as the other 

two (skulls I and II), but otherwise resembles them 

in every detail. In addition, it bears a distinctly 

pronounced crista sagittalis. 

* On the basis of my study of the original, I have now come to the 
conclusion that this infantile skull really represents a Pithecanthropus 
child. I shall report on this elsewhere.—F.W. 


and occipital bones, and there is absolute con¬ 
formity in some special details of those bonoR. 
The Pithecanthropus fragment Hi and Sinan¬ 
thropus skull E show identical features evon in 
apparently unessential structures. Beside the first 
mentioned sagittal crest, there is in the obelion 
region on each side of the sagittal suture a short 
groove which Black described and illustrated in 
Sinanthropus skull E. 

With regard to the lower jaws, that from Kodung 
Brubus is characterized as representing Pithecan¬ 
thropus by the exclusively basal location of a broad 
digastric fossa—the only usable criterion. This 
mandible corresponds in size and proportions to 
the small female Sinanthropus jaws A and II, and 
the mandible M II, more recently discovered, and 
not yet described. The jaw from Sangiran (Pithec¬ 
anthropus mandible B), on the other hand, is 
large, and corresponds to the large male Sinan¬ 
thropus jaws GI and K I, with the exception that 
the frontal section is considerably thicker than in 
the latter, 
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The upper jaw from Sangiian (see reproductions) 
has as yet nothing compaiable among the Sinan¬ 
thropus specimens, for the two upper jaw fragments 
of the latter known up to the present have much 
smaller dimensions and proportions, implying that 
they belong to female individuals, while the upper 
jaw from Sangiran must be ascribed to a male 

The differences in size and propoitions of the 
upper and lower jaws of both Pithecanthropus and 
Sinanthropus, apparently chiefly due to sexual 
differences, also serve as a criterion of the cranial 
conditions m this respect. The lower and upper 
jaws from Sangiran are much too large for the 
small Pithecanthropus skulls I and II, whereas the 
lower jaw fragment of Kedung Brubus would seem 
to fit them better. It may be concluded, therefore, 
that the two Pithecanthropus skulls, regardless of 
their minor differences in size and thickness, must 
have belonged to female individuals, whereas the 
rather heavy Pithecanthropus skull IV represents 
undoubtedly an old male individual. 

With respect to the dentition, the Pithecan¬ 
thropus molars are larger than those of Sinan¬ 
thropus available so far. But the lower incisors— 
so far as the size of the crowns can be estimated 
from that of the alveoli—and especially the lower 
canines of Pithecanthropus, are decidedly smaller 
than those of Sinanthropus The canines of the 
Pithecanthropus upper jaw (see reproduction a) 
protrude considerably beyond the premolars, 
despite the fact that both are much worn, They 
conform in this respect to the Sinanthropus 
canines (see b) so far as male individuals are con¬ 
cerned. The pattern of the Pithecanthropus 
canine resembles that of Sinanthropus, but is less 
complicated by lacking the cingulum so charac¬ 
teristic of the latter. These differences are also 
true for the premolars and molars, in so far as no 
one of these teeth in Pithecanthropus shows such 
primitive characteristics as are found in Sinan¬ 
thropus. Pithecanthropus, therefore, undoubtedly 
stands in this respect at the upper limit of the 
range of variation approaching the Neanderthal 
types. On the other hand, in respect to other 
features, Pithecanthropus is of a more primitive 
nature than Sinanthropus: for example, the second 
molar of both upper and lower jaw of Pithecan¬ 
thropus is distinctly larger than the first, and the 
third lower molar the longest of all three. In 
addition, it is evident that—the first example of a 
fossil Hominid known hitherto—the upper canines 
of both sides are separated from the lateral incisors 
by a broad diastema, the width of which amounts 
$o fiv? qn the right side {d 9 in reproductions 
a agd -ffi wid&L comes dose to the average 
gorillas ahd corresponds to 
wid&, according 
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The dental arch of the Pithecanthropus upper 
jaw is long and relatively narrow The front teeth, 
according to the alveoli, woio ranged within a 
curved line and directed fonvaid, wheieas the 
molars form two straight and backwardly diveiging 
rows Thus, all the skeletal remains and teeth of 
Pithecanthropus and Sinanthropus so far available 
prove the close general relationship between the 
two types. 

With respect to the affinity of the Pithecan¬ 
thropus femora—that is to say, the so-called Trinil 
femur, and the five femora afterwards lecovorcd by 
Dubois and also attributed to Pithecanthropus— 
it must be taken into consideration that the seven 
femora of Sinanthropus, most of them represented 
only by shafts, show significant differences when 
compared with those femora. All of the Sinan¬ 
thropus femora display, among other characteris¬ 
tics, a marked degree of platymeria, and at the 
same time a very low pilaster index, while the 
supposed Pithecanthropus femora show no indica¬ 
tion of this kind, and are in all respects identical 
with those of modem man. All this points against the 
probability of their belonging to Pithecanthropus 

Pithecanthropus and Sinanthropus undoubtedly 
represent the most primitive Hominid foims know n 
hitherto, which, according to Boule, may be ranged 
collootively under the name Prehominids. Which of 
the two types must be taken as the more piimitive 
cannot bo decided with absolute certainty for the 
present. ‘Fragments of Sinanlhropus skulls suggest 
that this typo includes also specimens the capa¬ 
cities of which did not exceed that of Pithecan¬ 
thropus II—as, for example, Sinanthropus skull J 
—and, on the other hand, those with a very long 
and rather low cranium, as the Sinanthropus 
skull fragment H III, Nevertheless, it is certain 
that Pithecanthropus shows some significant 
characteristics which must be considered more 
primitive than those evident in Sinanthropus, 
especially the presence of a diastema in the upper 
jaw. 

Considered from the general point of view of 
human evolution, Pithecanthropus and Sinan¬ 
thropus, the two representatives of the Prohommid 
stage, are related to caoh other in the same way as 
two different races of present mankind, which may 
also display certain variations in the degree of 
their advancement. 

The Prehominids are separated from the Nean¬ 
derthal group by a considerable gap. On the other 
hand, an apparently close relationship exists 
between Pithecanthropus and Homo soloemis, the 
skulls of the latter appearing like an enlarged 
form, of the former. Certain peculiarities of 
Pithecanthropus reappear in exactly the same 
form in Homo eolomsie . Those traits which sug- 
„ gest to already more advanoed type, like the 



NATURE 


929 


No 3657, Dec. 2, 1939 

greater cranial capacity, and several other struc¬ 
tural features, can be derived directly from 
Pithecanthropus, and correspond to the condition 
in the Neanderthal stage already attained by 
Homo soloenais. The two available fragments of 
the tibia of Homo soloenais show no special 
peculiarities, with the exception of a pronounced 
platymeria, exhibiting only recent human char¬ 
acters in their general form and hi details. 

The finds reported herein show that Java has 
.become the most important centre for the study 
of Prehominid forms. Not only Prehominids, but 
also the following evolutionary stage, Homo 
soloenais , are represented there. Furthermore, we 


know that the Wadjak man of Java represents 
another early form of recent man, whose upper 
jaw (Wadjak II) displays in some respects a most 
surprising resemblanoe to the Pithecanthropus 
upper jaw. 

In conclusion, we wish to express our gratitude 
to the officers of the Government of the Nether¬ 
lands East Indies, and the Carnegie Institution in 
Washington for their generous support, which 
made possible not only the more recent investiga¬ 
tions in Java itself, but also our joint study, con¬ 
ducted in the Cenozoio Research Laboratory, 
Peiping Union Medical College, Peking, of recently 
obtained Pithecanthropus material. 


A NATIONAL ATLAS OF BRITAIN 

By Prof. E. G. R. Taylor, Berkbeck College, London 


ROPOSALS for a National Atlas of Great 
Britain and Northern Ireland were first put for¬ 
ward from Section E (Geography) of the British 
Association at the Cambridge meeting in 1938. They 
met with a warm response from several other 
sections, with the result that a representative 
committee got to work and was able to present a 
preliminary plan for the Atlas in the form of a 
report to the Association at its Dundee meeting, 
which has been already noticed in Nature*. Just 
before the break-up of the meeting, a joint dis¬ 
cussion of the report by interested sections took 
place, and it is here proposed to outline tho ideas 
concerning the Atlas which emerged during this 
discussion. As will presently appear, many 
problems still await solution, but these can fruit¬ 
fully be examined during the period in which 
more active steps must wait upon the national 
emergency. 

Put in the briefest possible terms, a National 
Atlas aims at the cartographical representation of 
the physical circumstances of the national territory 
(such as surface configuration, structure, hydro¬ 
logy, mineral deposits, animal life and plant cover), 
side by side with the circumstances of human 
occupancy (such as land use, fisheries, mining and 
industrial enterprises, lines of communication, 
distribution of population, of occupations, of 
boundaries, of amenities). Neither physical nor 
human phenomena are static, and many present¬ 
-day distributions bear the imprint of the past. 
Hence the plan necessarily embraces a certain 
number of historical maps, and even pre-historical, 
such, for example, as the map of Roman Britain, 
and the map of Pleistocene Glaciation. 

* NATiniB, 144, 702 (1939). 


While the term ‘National' as used in the title 
carries in the first instance tho obvious meaning 
that the maps are limited to national territory, it 
possesses also a secondary but very important 
significance. A National Atlas, if it is to justify 
publication, must be national in its appeal and in 
its use. The selection of material and tho choice 
of cartographical technique must be made with 
the intelligent citizen as well as tho scientific 
investigator in mind. This does not imply a so- 
called ‘popular’ stylo of presentation, for for¬ 
tunately the last twenty-five years have aeon a 
great advance in tho general appreciation of maps. 
At one time only tho gazetteer typo, limited to 
the expression of location, was understood. To 
this was later added the map showing local con¬ 
ditions : the topographical map, or the daily 
weather map. More reoently still, as may be 
observed from the appearance of examples in the 
daily press, distribution maps, usually statistically 
based and limited to a single phenomenon, have 
become acceptable; such, for example, are maps 
of agricultural output, of population density, or 
of ethnic elements. In brief, the language of the 
map has beoome a familiar one. 

It is well to remark, however, that Government 
departments lag far behind tho general public in 
this respeot. The enormous volumes of statistics 
which they collect are rarely, if over, illuminated 
by being plotted in map form. Indeed, they are 
often summarized and tabulated in ways that 
obscure geographical facts of groat significance. 
It is, in fact, true of statisticians and economists 
as a body that, up to the present, they have 
neglected or even rejected the use of maps, and 
it will be very regrettable if their co-operation is 
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not secured in the proposed Atlas. The contention 
that the map can show nothing that the col u m n 
of figures does not already reveal is easily refuted, 
although it may readily be admitted that the 
measure of interpretation and interpolation in¬ 
volved in drawing a map results in a loss of rigid 
mathematical accuracy. The subjective element 
is, however, being steadily reduced as cartographic 
technique advances, and all scientific workers who 
make customary use of distribution maps are 
aware that these can prove richly suggestive of 
new lines of investigation. Among such workers 
the economic historians appear as recent recruits, 
and the maps compiled from the statistical records 
of Domesday Book will provide not the least 
striking plate in the National Atlas. 

It will be a very real gain and a very real 
economy to find within the pages of a single folio 
or pair of folio volumes the results of work in 
widely different fields, geological, meteorological, 
ecological, economic, and so on, uniformly dis¬ 
played in such a way as to assist comparative 
study. Facts that must be sought in a score of 
publications, maps that, if they exist at all, are 
drawn on every possible projection and scale, will 
here be made immediately accessible, and such an 
Atlas, besides providing an instrument of research, 
will also serve as an indispensable work of reference, 
affording material information to the industrialist, 
to the social worker, to the administrator, to the 
regional planning authority, to the man of affairs. 

The usefulness of the National Atlas will not, 
indeed, be called in question. Doubts may arise 
as to whether the material is available for so 
comprehensive and so complex a publication. In 
fact a very great body of material, very diverse 
in character, already exists in map form, and only 
awaits transference to uniform base maps. A 
farther great body exists in statistical shape, and 
its actual mapping demands no more than the 
services of a trained cartographer. There remain, 
however, a number of desirable maps which must 
be the subject of research : a lithological map, for 
example, a water supply map, a smoke pollution 
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map, maps of accessibility of individual towns by 
road and rail. Yet others depend upon data that 
are only very slowly accumulating : a map of the 
distribution of soils, for example, or, in quite 
another field, a map of the distribution of place 
names, which throw so clear a light on early 
settlement. Many such maps, if they can be 
drawn at all, muBt be partial and tentative, and 
in an Atlas intended for goneral as well as for 
specialist use. they will demand very careful 
cartographical treatment if they arc to bo free 
from suggeslio jal&i. 

Of quite another character is the difficulty 
arising from the territorial division of the island 
of Ireland into two separate political units of 
which only one is part of the national territory 
of Britain. The unit of area for topographical, 
climatological, and many biological maps is 
obviously the British Isles, but official statistics, 
and certain official maps (thoso of tho Ordnance 
Survey, for example), stop short at the boundary 
of Northern Ireland. It is too early to say whether 
some form of oo-operation with Eire may not 
eventually be achieved. 

In very many cases, of course, separate maps 
of England and Wales as one unit, and of Scotland 
and Northern Ireland as another, will bo appro¬ 
priate, and the basic scale of one to a million 
(1 /M), involving a page size of approximately 
21 in. X 14 in., lias been chosen with this point 
in view. Tho use of an identical base map, suitably 
enlarged or reduced in scale, for every map in the 
Atlas, intended to facilitate rapid and exact com¬ 
parisons between one distribution and another, is 
a cardinal feature of tho plan. 

It will be abundantly clear that only by willing 
co-operation among scientific workers whose 
material lends itself to cartographic exposition 
can a worthy National Atlas be oventually 
achieved. Ponding the reorganization of the 
Atlas Committee, which it is hoped will not 
be long delayed, the present writer will be happy 
to act as a clearing house for suggestions and 
ideas. 


OBITUARIES 


Pto£ R, A. Sampson, F.R.S. 

W E regret to record, the death of Prof, Ralph 
Allen Sampson, Astronomer Royal for Scotland 
and professor of astronomy in the University of 
EdmhfWgh during lfrlO-37, which took place at Bath 

■ was. born in Ootmty Cork in 1869- From 

i jbe entefred, 8t. John’s College, 

t la&S -ea third -Wrangler. 

Mk * Smith’s Prim, 


end a fellowship of Iris College followed immediately. 
Between 1889 and 1891 he was a lecturer in mathe¬ 
matics at King’s College, London, returning in the 
latter year to Cambridge as the first holder of 
the newly-endowed Isaac Newton studentship. In 
1898 he went to Newcastle-on-Tyne as professor of 
mathematics in the Durham College of Scionce, and 
Wo years later he succeeded to the chair of mathe¬ 
matics in the Umvorsity of Durham, which became 
in 1908—a restoration after some years of aboyaneo 
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-—the chair of mathematics and astronomy. In 1910 
Sampson migrated still farther north, succeeding Sir 
Frank Dyson, on the latter’s transference to Green¬ 
wich, as Astronomer Royal for Scotland and professor 
of astronomy in the University of Edinburgh. 

Sampson’s greatest work was his theory of the 
four great satellites of Jupiter. This immense under¬ 
taking, which involved the discussion of thousands 
of eclipses of the satellites and demanded qualities of 
perseverance and patience in addition to mathe¬ 
matical powers of the highest order, engrossed his 
attention for more than a quarter of a century. The 
observational material he used fell into two categories : 
(1) old observations made visually, and (2) the 
photometric observations of the gradual disappear¬ 
ances of the satellites in eclipse, made at Harvard 
between 1878 and 1903* Although the general 
mathematical theory did not appear until 1921 (Mem. 
Roy. Astr . Soc. f 63) the University of Durham under¬ 
took in 1910 the publication of the “Tables of the 
Four Great Satellites of Jupiter”, and in the previous 
year Sampson’s discussion of the photometric 
observations appeared in vol. 52 of the Harvard 
Annals. For these researches he was awarded in 1928 
the Gold Medal of the Royal Astronomical Society. 

Sampson’s first research (1894) was on the “Rota¬ 
tion and Mechanical State of the Sun”. At an early 
stage he became convinced that a satisfactory theory 
of the distribution of temperature in the interior of 
the sun was essential to his purpose. He discarded 
the principles of convective equilibrium and at¬ 
tempted a discussion of temperature conditions by 
means of simple hypotheses governing radiation and 
absorption—-twenty years before the foundations of 
atomic physics were laid. In this work Sampson was 
a true pioneer. In 1900, he edited J. C. Adams's 
"Lectures on the Lunar Theory” and, later, the Adams 
manuscripts relating to the discovery of Neptune. 

Sampson’s most valuable contribution to astronomy 
during his directorship of the Royal Observatory m 
Edinburgh was his work on measuring the effective 
temperatures of the stars. During this period, too, 
he was greatly interested in the performance of clocks 
and he contributed many papers on this subject to 
the Royal Society of Edinburgh. 

Sampson was elected to the Royal Society in 1903. 
From 1915 until 1917 he waspresident of the Royal 
Astronomical Society and for many years he acted 
as secretary of the Royal Society of Edinburgh. He 
held the honorary degrees of Sc.D. and LL.D. of 
Durham and Glasgow respectively, and in 1921 he 
was elected a corresponding member of the Bureau 
des Longitudes (Paris). He is survived by his wife, 
one son and four daughters. W. M. Smabt. 


Prof, R. V. Wheeler 

Riohabb Vbbnon Whetxeb, director of the 
Safety in Mines Research Stations, professor of fuel 
technology in the University of Sheffield and editor 
of Fuel in Science and Practice , died at his home in 
Sheffield on October 28 at the age of fifty-six years. 
He graduated in the University of Manchester m 


1903, where as an undergraduate he had already 
joined the band of research workers who laid the 
foundations of our present knowledge of flame and 
combustion, the famous Manchester school which 
will always be associated with the names of H. B. 
Dixon, W. A. Bone and R. V. Wheeler. 

Wheeler became one of the leading authorities on 
safety in mines both in Great Britain and abroad, 
being awarded the Gold Medal of the Institution of 
Mining Engineers in 1937, and also one of the leading 
fuel technologists, receiving the Melohett Medal of the 
Institute of Fuel in 1938, but he always remained at 
heart a research worker. Having little use for the ad 
hoc and empirical type of research, he was fortunate in 
having the ability to convince those responsible for the 
organization and financing of the researches over 
which he had control of the importance and value of 
long-range and fundamental researoh. This ability was 
largely due to the clarity with which he explained 
complex problems to the non-seientifio or non¬ 
technical man. As a result he was enabled to build up 
teams of research workers who have carried out 
extensive investigations in each of the fields of work 
in which he was interested. 

In dealing with some of the most important 
problems involved in the winning and utilization of 
coal, namely, dust explosions, spontaneous combus¬ 
tion, carbonization and industrial burning. Prof. 
Wheeler regarded a knowledge of the constitution of 
coal as being of prime importance. This was empha¬ 
sized in the “Monograph on the Constitution of Coal” 
written by him and Dr. M. 0. Slopes and published 
by the Department of Scientific and Industrial 
Research in 1918. In this publication, whioh greatly 
stimulated research in this field, they summarized 
critically the work already done, and surveyed the 
ground to be covered by future workers. Wlieoler 
took a prominent part in the development of this work 
with the assistance of many collaborators, and the 
main results are to bo found in a series of twonty-fivo 
papers in the Journal of the Chemical Society under 
the general heading of “Studies in the Composition 
of Coal”. The application of these researches to the 
more technical problems was well brought out in a 
series of papers published in the technical press. In 
his work on the prevention of gaseous explosions he 
emphasized similarly the importance of a funda¬ 
mental knowledge of the mode of ignition and com¬ 
bustion of gaseous mixtures. The outstanding work 
in this direction was published in papers in the 
Journal of the Chemical Society dealing with the 
ignition of gases and with the uniform movement 
during the propagation of flame, The justification 
of his long-sighted policy is again shown by tho 
important series of papers in the teolmical press 
showing how this knowledge could be applied. 

Despite the wide range of the subjects of those 
researches, Prof. Wheeler always took keen interest 
in every pieoe of research under his direction, large 
or small, and was a continual source of suggestions 
and advice. He was an extremely hard workor, hw 
enthusiasm for his work was infectious and ho earned 
the esteem and respect of all those CortunuLo enough 
to work under him. 
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No account of Prof. Wheeler would bo complete 
without reference to the respect and affection fell 
for him by the mining eoirununity, men as well as 
masters, to whom his name was a household word. 
His staff at the Buxton Research Station of the 
Safety in Mines Research Board treasure the tributes 
paid to him by colliers visiting the Sunday ‘demon¬ 
strations’, referring to him, for example, as “the 
greatest friend of the miner since Sir Humphry Davy”. 

W. Paymah. 


Vice-Admiral Sir Percy Douglas, K.C.B., 
C.M.G* 


Vice-Admiral Sir Percy Douglas, who died on 
November 4 at the age of sixty-three years, joined 
the surveying branch of the Royal Navy in 1898 
and at once showed marked aptitude for this typo 
of work. He possessed an alert brain and was more 
than a little interested m ‘gadgets’ ; anything which 
could relieve the labours of the surveyor in tho field 
was of particular interest to him, and being of an 
inventive turn of mind, he did a great deal to lighten 
their work and expedite production. 

Whilst m command of H.M.S. Waterwitch on tho 
China Station and in collaboration with the late 


Commander J\ Sharpey-Schafer, Douglas introduced 
the Douglas-Schafer sounding gear, which was a 
great advance on former methods of sounding in 
comparatively shallow water j laior he was responsible 
for the Douglas protractor and, jointly with Prof. R. 
Appleyard, perfected the arcless sextant. During the 
War of 1914-18, Sir Percy was apixiinted to servo as 
hydrographic surveyor on tho staff of tho Vice- 
Admiral, Aegean, and at a later stage in tho same 
capaoity with the Flag Officer at Dover { between 
these two appointments he was the first director of 
the Naval Meteorological Service. 

His knowledge of hydrography and geodosy was of 
the greatest assistance in the Dardanelles campaign, 
and also in the attacks on the Belgian coast, where 
indirect fire and bombardment was of such importance 
and where sound-ranging was developed to meet the 
need for the accurate bombardment of enemy gun 
positions. 

After the War, Admiral Douglas interested himself 
in the development of echo sounding apparatus, and 
it was largely due to his initiative that the Admiralty 
echo sounding gear was perfected and brought into 
use. Ip addition to his official duties as hydrographer 
of the Navy, Sir Percy was, during his term of office, 
an sx qffi&io member of the National Committee for 
Geodesy apd Geophysics of the Royal Society, and 
served w* the Council of the Royal Geographical 
Society, > 

Sir Percy became a member of the “Discovery” 
Oompoitteoin f926 and his wide experience and know- 
p$e benefit to this body. Shortly 
pointed by the Board 
' Of the Mersey and 
M qh^ppian of the Dover 



Society and of tho Royal Geographical Society and 
a Younger Brother of Trinity Iloitho. \i tlio time of 
his death lie was serving as Commodore Superin¬ 
tendent of the Dockyard at Dover. 

•I. A. KnuETiL. 


Dr. T. L, Prankerd 

It is with deep rogrot that we record tho tragic 
death in a stroet accident, on November II, of Dr. 
T. L. Prankord, for many years lecturer in botany m 
the Univorsity of Rootling. ^ 

Theodora L. Prankord was bom m 1878 at High- 
gato, tho daughter of Dr. O. R. Prankord, She was 
educatod at Brighton High School and tho Royal 
Holloway Collego whence alio graduated in scienco at. 
tho University of London. Lator alio was appointed 
to the staff of Bedford College (Univorsity of London) 
and then proceeded to carry out her oarly botanical 
researches at tho University of Chicago, In 1917 
she was appointed lecturer in botany in University 
College, Reading, where slio remained until the 
Oolloge received its Royal Charter in 1026, and then 
she continued as lecturer in tho University up to the 
time of her death. She was admitted follow of the 
Linnean Society in 1919. 

Dr. Prankord’s botamcal researches wore charac¬ 
terized by unlimited patience and exactitude. Her 
earlier work was morphological, In her first paper on 
tho water violet, Hottonia, intorest centres in pure 
anatomy and possible phytogeny; and this comes 
out more strongly in hor next paper on a coal ball 
seed of which sho gave a very careful description. 
Although hor intorest remained largely morphological, 
*hor othor published papers are concorned with tho 
perception of the stimulus of gravity by organs, and 
roveal a great number of patient experiments. She 
ardently supported the theory of statolith perception,) 
and although many consider that this conflicts with 
the hormone theory, she hersolf was trying to combine 
the two into a comprehensive theory of perception 
and transmission. 

But it will not be as a research worker so much os 
a teacher and Mend that Dr. Prankerd will be 
remembered. Hosts of students have passed through 
her hands. Nothing was too much trouble for her, 
and many a student will recall with gratitude the 
kindly help which she always offered; and tliis 
was not confined solely to study. She took a personal 
interest in her students. 

Dr. Prankerd had a keen sense of justice and 
would stop at nothing in her efforts to make justice 
prevail whether for an ideal or an individual, For 
that reason she was sometimes judged harshly by 
others though never by anyone who was prepared to 
probe beneath that veneer of seeming forcefulness, 
for then they found a kindly and sympathetic woman. ^ 
He or she who finally gained her friendship soon 
realized how intensely loyal she was. She was a 
woman, too, of great breadth of vision and liigh 
ideals. Thus, her life was not devoted solely to her 
plants. She was a great advooate of peaoe, and Iter 
efforts for the League of Nations Union were tireless. 
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She was also an artist of no mean calibre. She had 
many delightful water-colour sketches to her credit. 
Her literary tastes were often reflected in her lectures, 
which, though not always easy to follow, were 
a delight to hear. 

Hers was such a personality that she will be 
remembered affectionately by many of her former 
students when some of their more brilliantly scientific 
and successful teachers have been forgotten. It is 
an irony of fate that a woman who argued and 
worked for peace so unflinchingly should have met 
her death on Armistice Day. 

Dr. Prankerd leaves her mother to whom she was 
devoted and to whom our deepest sympathies are 
extended. 


We regrot to announce the following deaths : 

Prof. F. Angell, emeritus professor of psychology 
in Stanford University, on November 2, aged eighty- 
two years. 

Prof. Charles Barrois, formerly professor of geology 
in the University of Lille, on November 8. 

Mr. C. J. Bond, C.M.G., a former member of the 
Industrial Health Research and of the Medical 
Research Board, on November 23, aged eighty-three 
years. 

Mr. Wilfred Trotter, F.R.S., sergeant surgeon to 
H.M. the King, and consulting surgeon at University 
College Hospital, on November 25, aged sixty-seven 
years. 


NEWS AND VIEWS 


Pithecanthropus and Peking Man: Comparative Studies 
By a happy and fruitful conjunction in comparative 
study of old and new material, Dr. G. H. R. Koenigs- 
wald, of Bandoeng, Java, and Prof. Franz Weiden- 
reich of the Peking Cenozoic Research Laboratory, 
are able to record in another oolumn of this issue of 
Nature (see p. 926) some remarkable observations 
bearing on the relationship between those early fossil 
hominids, or precursors of man, Pithecanthropus of 
Java and Pelung man. In the further light now 
thrown upon the problem of the descent of man by 
recent discoveries of both Sinanthropus and Pithecan¬ 
thropus—of the former, some still imdescribod, of the 
latter, some of the more important made only in the 
current year in response to intensified search—-the 
authors demonstrate by detailed comparison not only 
the essentially human affinities of Pithecanthropus, 
which Dubois, its first discoverer, has come to ques¬ 
tion, but also the very close affinity of Pithecan¬ 
thropus to Sinanthropus, of whose right to stand in 
the line of human descent no doubt has ever been 
raised. Further, among the latest Pithecanthropus 
material to be discovered is an upper jaw, which in 
the separation of canines from incisors presents a 
character hitherto regarded as distinctively Simian. 
The appearance of this character in Pithecan¬ 
thropus is notable as it has been adduced as an 
argument in discussion of the Piltdown jaw. By far 
the most interesting and significant result to emerge 
is, however, not so much the affinities of the two 
groups of fossil remains as their differences, in which 
not only now one now the other exhibits an approach 
to modem man, but these differences also indicate 
that the variability, which is so marked a feature in 
the individual specimens of Sinanthropus, is almost 
equally striking when the two groups are compared 
each as a whole. In other words, there is evidence 
even at this comparatively early stage of human 
evolution of a variation which may be termed racial. 
Of the authors’ pregnant allusions to the position of 


Homo aoloensis , no more need be said here than, to 
express a confident hope of further light from an 
equally fruitful collaboration. 

Anthropometry and the War 
In a written reply in the House of Commons under 
date September 28, to a question in reference to 
offers from ex-officer anthropologists to conduct an 
anthropometric survoy of H.M. Forces, Sir Victor 
Warronder, financial secretary, War Office, stated that 
ho was advised that “though such a survey might, 
be of scientific interest, it is impossible in present 
circumstances to carry it out, owing to the time 
which would be requirod for the purpose”. Captain 
A. O. Pape, by whom the attention of Natihir lias 
been directed to the passage in Hansard reporting 
question and author ((September 28, 1939, p. 1516), 
writes strongly urging the need and advantages of 
such a survey, which, he informs us, he himself had 
suggested to the authorities with the offer of his 
services. Readers of Nature will scarcely need to 
be reminded of the deplorable gap in evidenoe 
relating to the constitution of the British population, 
owing to the lack of systematic records of physical 
characters and other anthropometric data. The 
survey contemplated by Captain Pape, however, in 
apparently of a far more extensive character, and 
would include observations demanding the services 
of medical and psychological specialists, and an. 
extension to the rising generation tlirough an organiza¬ 
tion embracing both university and school, fltrong 
though the argument for an anthropometric record 
of the population may be—tho need will be much 
more insistent when post-war measures of social 
amelioration have to be considered—-it is probably 
quite inevitable that in so far as regards H.M. Forces, 
the time factor is all-decisivo. While opportunity 
might possibly bo found to examine troops serving 
in the field or in training, theso subjects would not 
be representative of an average sample of tjie popula- 
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tion; and the measurement and recording of the 
minimum observations of any value of men as they 
are brought up for enrolment in the If orces, who 
would more nearly approach the standard of 1 he 
general population, would overburden the medical 
officer, who already protests against the inadequate 
time allowed for individual examination owing to 
pressure of numbers. 

The Settlement of Europe 
The admirable broadsheet “European Order and 
World Order” issued by Political and Economic 
Planning (P E P), a summary of which appears on 
p. 948 of this issue, should go far to clarify the con¬ 
fusion which has resulted from the use in current 
discussions of such terms as ‘war aims* and ‘peace 
aims’. The terms on which the belligerent powerB 
will make peace can scarcely be usefully discussed 
until the outcome of the war is known. On the 
other hand, neutrals as well as belligerents will have 
to consider far-reaching measures for reconstruction 
and for establishing a new international order. This 
post-war question of reconstruction requires imme¬ 
diate discussion and study if a settlement which is 
both technically possible and politically acceptable 
is to be found. No international conference can be 
expected to do more than put into final form and 
ratify measures which have already been worked out 
by experts and approved by the political advisers of 
all the countries concerned. Moreover, it is neither 
necessary nor desirable that the reconstruction problem 
should be tackled simultaneously with that of estab¬ 
lishing peace. Indeed the former is visualized usually 
as a long-term problem for whioh appropriate 
machinery must be kept in being over a term of 
years rather than weeks. The fact that PEP has 
thought it worth while to issue a broadsheet upon 
these problems indicates that they are already 
receiving serious, if unofficial, attention. It is at 
least encouraging that so many new minds are being 
brought to bear upon them and so many new ideas 
are being sifted and taking shape. The scientific and 
constructive approach outlined by Political and 
Economic Planning claims the closest attention by 
scientific workers, and may well help them to see in 
what direction their own contribution can most 
effectively be made. 


Association of Scientific Workers 
The annual council meeting of the Association of 
Scientific Workers was held in London on November 
25. In the report submitted by the Executive Com¬ 
mittee* the activities of the Association during the 
past year wore reviewed. These included general 
activities before the War, such as the Legal Com¬ 
mittee nud th^ Scientific Films Committee, and 
^ k*oke out, wbidh included 
l on), the effect of the War 

workers. The Executive 
a tentative scheme for the 
't $p&£ta$ent tor the do-ordination 
ihd , scheme to a 

numbefc of siaerfh^fi^ beqje$ jfaiHhfita comment; these 


bodies had m general replied Hint they could not 
work in this way to improve tho status of science. 

A not increase in momborslup of 25 por cent during 
the last year was tilso roportod. The president of the 
Association, Prof. F. 0. Dorman, in hiH address to 
the meeting, stressed tlio necessity of building up 
activities that would liavo an oconomio appeal to 
potential members of the Association, and suggested 
the possibility of eatablisliing an unemployment 
benefit fund. The Association, in trying to represent 
men of science of all subjects in one body, hits a 
great task before it, and in viow of tho existence of - 
many sectional organizations for men of scienoe, it 
must offer strong inducements <0 gain members. 

The general feeling of the membership that tho 
Association should do a groat deal more in the day- 
to-day oconomio interests of tho scientific workers, 
particularly those in industry, was expressed in the 
unanimous adoption of a resolution : “That steps be 
taken to ensure that the primary purpose of the 
Association is to effect tho organisation of scientists, 
since any satisfactory co-ordination of science depends 
upon an adequato organisation of scientists”. The 
deep concern folfc by members of tho Association at 
the rapidly increasing disorganization in scientific 
work throughout Great Britain was expressed in the 
discussion of two further resolutions, and while it 
was carried by a majority vote that the Association 
should not press for a Ministry of Scienoe in tho 
present oircumstanoes, the Executive Committee 
was instructed to pros* for tho establishment of a 
national council consisting of representative scientific 
and toclmieal personnel, wlueh would hove tho object 
of acluoving adequate organization and full use of tho 
sciontific resources of tho country, Tho following 
officers wore elected for tho year 1989-40 : President, 
Prof. F. U. Donnan; New Vioe-Presidents, Prof. ^ 
P» M. S. Blackett, Prof. 1). Keilin; Hon , Oen&ral 
Secretwry y Dr. W, A. Woostor ; Hon . Treasurer , Dr. 

L, Klatzow. 

Hew International Hormone Standards 

It was stated in Natube of May 13, 1939, that the 
Third International Conference on the Standardisa¬ 
tion of Hormones, held at Geneva in 1939, had 
decided that international standards should be 
established for certain hormones of the anterior lobe 
of tho pituitary gland and analogous substances found 
in urine and serum, and that international units 
should bo defined in terms of a weight of oach such 
standard. It was further deoided that the final pre¬ 
paration of these standards, their dispensing in a 
form suitable for the use of the laboratory worker, 
their storage, preservation and subsequent distribu¬ 
tion should be undertaken by the National Institute 
for Medical Rosearoh, Hampstead, London. The'*’ 
first of these new standards, as announced earlier in 
the year, namely, that for the gonadotrophio sub¬ 
stance of human urine of pregnancy—chorionic 
gonadotrophin—was established in May of this year. 
The preparation of two additional international 
standards has been completed, namely, for iho 
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gonadotrophic substance of pregnant mares’ serum 
and for the lactogenic (crop-gland stimulating) sub¬ 
stance of the anterior lobe of the pituitary gland. 
The former standard has been prepared from sub¬ 
stantial amounts of material generously provided by 
five manufacturing firms in four different countries, 
and the latter from material supplied by seven manu¬ 
facturing firms and two research institutes in five 
countries. In the case of each standard the individual 
samples were examined by members of the Conference 
and a suitable mixture was then made to serve as 
the respective international standard, and finally 
dispensed in the form of tablets which have been 
packed in sealed tubes. In the case of each standard, 
each tablet contains approximately 300 international 
units. 

The international standard for the gonadotrophic 
substance of pregnant mares’ serum is dispensed in 
the form of 25-mgm. tablets, each sealed tube con¬ 
taining ten of the tablets, and the international unit 
has been defined as the specific gonadotrophic 
activity contained in 0*25 mgm. of the standard 
preparation. The international standard for prolactin 
is dispensed in the form of 10-mgm. tablets, each 
sealed tube containing ten of the tablets, and the 
international unit has been defined as the specific 
activity contained in 0*1 mgm. of the standard 
preparation. As in the case of the international 
standards for other hormones, drugs and vitamins, 
the above international standards are held, on behalf 
of the Health Organisation of the League of Nations, 
at the National Institute for Medical Research, 
Hampstead, London, N.W.3, and are distributed 
therefrom to national control centres established in 
other countries for local distribution to laboratories, 
institutes and research workers, and to workers in 
other countries in which the establishment of national 
control centres has not yet been completed. With 
regard to the supply of these new standards to those 
requiring them in the United Kingdom, applications 
should be made to the Department of Biological 
Standards, National Institute for Medical Research, 
Hampstead, London, N.W.3. 

Standardising Genetical Symbolism 

At the International Congress of Genetics held at 
Ithaca, N.Y., in 1932, it was resolved that the 
genetical societies of all countries be asked to co¬ 
operate in preparing recommendations regarding the 
problem oi standardizing genetical symbolism, in 
order to discuss them at the next International 
Genetical Congress. Prof. Tine Tammes (Groningen), 
who was appointed to take charge of this work, pro¬ 
duced a preliminary report in conjunction with Dr. 
H. de Haan and then turned over the task to the 
International Union of Biological Sciences. This 
body, together with the International Institute for 
Intellectual Co-operation at Paris, convoked a meet¬ 
ing of delegates from various countries, which was 
held in the rooms of the Linnean Society of London 
on August 14r-35, 1939, with Prof. M. I. Sirks 
(Groningen) as chairman. The delegates were Dr. 


A. Establier and Miss N, Nicolsky (from the LI. 1,0. 
in Paris), Prof, O. Winge (Denmark), Dr. B. Ephrussi 
(France), Prof. H. Nachtsheim (Germany), Prof, 
R. R. Gates, Prof. J. B. S. Haldane and Mr. A. K. 
Watkins (Great Britain), Prof. K. v. Kordey (Hun¬ 
gary), Dr. K. Ramiah and Dr. S. N. Venkatraman 
(India), Prof. M. J. Sirks and Dr. S. J. Wellensiek 
(Holland), Prof. O. L. Mohr (Norway), Prof. M. 
Skalinska (Poland), Dr. O. Tedin (Sweden), Prof. 
F. Baltzer, Prof. A. Ernst and Prof. E. Hadorn 
(Switzerland), and Prof. E. W. Lindstrom (U.S.A.). 
The delegates from Belgium, Finland, Italy and 
Japan were unable to attend. A preliminary series 
of rules for the symbolizing of genes and chromosome 
aberrations was drawn up at this meeting. 

Science and Ethics 

In the Scientific Monthly of October, Prof. E. U. 
Conklin discusses the question : “Does science afford 
a basis for ethics ? The liighest level of human 
development, he urges, is attained when purpose and 
freedom, joined to social emotions, training and 
habits, shape bohaviour not only for personal but 
also for social satisfactions. Society, no less than the 
individual, is seeking satisfactions, and when all 
these things combine, we have what we call ethics, 
or the science of right conduct. Science, he considers, 
affords a sound basis for ethics in spite of the fact 
that it is regarded as natural rather than super¬ 
natural in origin and development. With increasing 
knowledge of Nature and man, many codes have 
been shown to be unreasonable and unethical, and 
science has helped to replace them by more rational 
and humane ones. Science is knowledge of Nature 
and of man, and ethics boing dependent on such 
knowledge it is impossible to divorce ethics from 
science. Science did not create Nature or man or 
ethics, and cannot bo held responsible for their 
imperfections. It is as absurd to attribute human 
greed, aggression, hate and war to science as it would 
be to hold it responsible for hurricanes, earthquakes 
or pestilences. Because science regards ethics as a 
natural phenomena, it can hope to determine the 
causes of unethical behaviour and attempt to improve 
ethics by controlling these causes. 

Pboe. Conkxin thus believos that progress in the 
control of social disorders should be possible in tho 
same way as in the control of bodily diseases. Science 
has helped to make war so terrible that sano people 
evorywhere fear and shun it. More indirootly, science 
can investigate the oausos of war and show how 
thoy can be removed, for war and social disorders 
in general can be cured only as bodily disooses are, 
by controlling their causes. The main hope for 
human peace and progress lies in the cultivation of 
habits that make for peace and progrosn, especially 
in the leaders of the nations. There con be no final 
solution of the problems which threaten tho very 
existence of civilization except through the cultiva¬ 
tion of a wider and more gonerous form of ethics. 
Hope for the future rests in the oo-oporation of 
science, education and religion. 
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Fur-trade in Northern Manchuria 
The predominance in the news of political activities 
m Manchoukuo tends to obscuro the fact that it 
supports an active Institute of Scientific Research, 
the latest publication of which describes one of the 
staple industries of Manchuria, the fur trade {Rep. 
Imt. Sd. Res. f ManckouTcuo, 3, 227; July 1939). In 
a lengthy paper W. N. Scheraakow describes very 
fully, from his own journeys in Manchuria and from 
the contributions of other writers, various aspects of 
the extensive fur-trade. The majority of the fur¬ 
bearing animals are captured by means of snares, 
traps, pits, as well as by firearms and poison, but 
sometimes hunting dogs and birds of proy are 
employed, and one of the illustrations actually shows 
a hunter in the Barga using bow and arrow. The 
furs are collected locally, and ultimately most find 
their way to the fur-market at Harbin. Here in the 
season 1937-38, 1,217,109 furs were sold, an increase 
of more than a quarter million over the sales of the 
previous year. The greater number represents five 
relatively common species : Tolai hare (Lepus tolai) 
600,000; rat (Rativ# norvegicus caraco) 200,000 ; 
Sensing squirrel (Sciums vulgaris mantohuricua) and 
yellow ermine (Mustela alpina raddei) 100,000 each j 
and kolinsky {Mustela sibirica of various subspooies) 
130,000. The rare skins represented by ten or fowor 
individuals at the fur-market wero wolverine {Onto 
gulo) and bear ( Ureus mantohurious) 10 each ; leopard 
6 and Manchurian tiger {Tigris tigris cor sens is) 4. 
The author regards the preservation of woodland as 
the surest way of preserving the fur-bearing animals, 
and he points out that the Ohinaso destroy not only 
woodland but even brush-wood wherever they settle. 


Recent Archeological Finds in Staffordshire 
A number of discoveries of interest ore recorded 
in the report of the archaeological seotion of the North 
Staffordshire Field Club for the period 1938-39 (Trans, 
and Ann. Rep. N. Staffs. Field Club , 73, 1939). Among 
these may be mentioned a disk barrow, hitherto 
unrecorded, which was discovered by G. J. V*. 
Bemrose, chairman of the section, on a hill Blope 
overlooking the stream at Oakley. Further exami¬ 
nation, in the course of which several well-patinated 
flints were found on the surface, confirmed the view 
that it was of the central monolith type, the site of 
the monolith being dearly discernible. The prox¬ 
imity of the Devil’s Ring and Finger is considered 
significant, while it is pointed out that it is probable 
that Oakley Bark drive is the site of a Romano - 
British road linking Chesterton (Mediolanum) with 
Rutunium and Urioonium* Further evidence of a 
Bpma^-Bdtish road pomes rfrom Madeley Old Manor 
Fprk,, wjfrW a hal&mfle stretch of a 'way’ has been 
identified. It forms part of a way, on which on a 
length known as L o n g ford, between Wellington and 
Newport* an, air photograph hm shown a Roman 
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paved with hard firod tiles, mmisuriug 5 indies 
square by 1 inch thick. They had boon surfaced by 
rod dip before firing. Tho walla wore plastered and 
decorated in fast colour-wash, which iH still bright, 
after sixteen centuries in damp, loamy soil. One 
room was decorated in various shades of green and 
yellow. Evidence points to more than ono period of 
occupation. 

Hot Spraying of Shellac 

The liigh viscosity of whole shellac when liquefied, 
and the difficulty of maintaining it fluid for any 
considerable length of time, wero responsible for the 
failure of the original experiments to molt and spray it 
under steam pressure. Wo have received from (lie Lon¬ 
don Sliollae Research Bureau, Lndia House, AUlwyeh, 
London, W.C.2, a pamphlet describing tho work done 
by K. TS. Lalkaka in tho laboratory of chemical 
engineering of University College, London, on behalf 
of tho Indian Lac (’ess Committee and under the 
supervision of Prof. JI. 10. Watson. Tho later experi¬ 
ments described wero directed towards using pulver¬ 
ized shellac and causing the powder to fuse by passage 
through a flame, the fused particles being projected 
upon a surface to form a woll-bondod coat, The 
various moans triod for soouring a steady supply" of 
the pulverizod material to the flame are described 
and also tho development of a simple apparatus 
for carrying out tho process elfoctively. A study 
has been made of the operating conditions. 

Materials used in protective and decorative coat¬ 
ings are generally used in solution or emulsion forms 
applied by brush, spray or pad, It is found that a 
small amount of tho solvent is invariably retained by 
tbo film even after prolonged drying. This residual 
solvent is responsible for the poor water resistance 
and, the comparatively short life of the protective 
coat. In particular, shellac varnish gives films which 
‘blush 1 when immersed in water, but a flake of shellac 
remains clear and unaffected oven after several 
months of immersion. The technique of a now 
method is described and the following surfaces have 
been satisfactorily treated by the process : wood, 
paper ; tin, aluminium and oopper sheet; concrete, 
glass, asbestos board, plaster castings and porous 
stoneware. The results are published for the informa¬ 
tion of all interested in this novel field of application 
of shellac. 

Electricity on Board Ship 

The Institution of Electrical Engineers has just 
published the third edition (September 1932) of the 
“Regulations for the Electrical Equipment of Ships” 
(3 a. 3 d„ doth; and 2 s. 2d., paper. E. F. and N. 
Spon, or the Institution of Electrical Engineers). 
These regulations enumerate the main requirements 
and precautions for ensuring safety from fire and 
shook, in connexion with the generation, storage and 
distribution of electrical energy for all purposes in 
sea-going ships of all descriptions with the exception 
of warships, The book will be essontial to manu¬ 
facturers, navigators, and marine architects, and will 
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be useful to all who travel by sea. It bogins by giving 
definitions indicating the sense in which the various 
technical expressions given are used throughout. 
An ‘earth 5 , for example, is a connexion to the general 
mass of the hull of a steel ship, and detailed definitions 
are given of words like watertight, weatherproof, etc., 
so that the exact meaning of these words when they 
appear in marine contracts can be found. 

For direct current, the standard voltages are 110 
and 220, but for small vessels, like tugs, trawlers, 
small yachts, fishing and similar small vessels, the 
standard voltages are 12, 24 and 110. The regula¬ 
tions are fairly stringent ; for example, every sea¬ 
going ship in which electric power is used for essential 
services shall, except where other means are available 
for maintaining these services, be provided with two 
or more generating sets of such combined output that 
in the event of one set being disabled the remaining 
generating plant shall be capable of supplying the 
essential services. Where electric discharge lamps 
or luminous discharge tubes are used, lighting by one 
or more incandescent filament lamps shall be pro¬ 
vided, as necessary to ensure safety in the event of the 
extinction of the discharge lamps. It must also be 
arranged that electric discharge lamps should operate 
satisfactorily with the ship inclined to the normal at 
any angle up to 15° transversely and 10° longitu¬ 
dinally, and with rolling up to 22 J° with the vertical. 
We also learn that lightning conductors need not be 
fitted to steel ships having steel masts. Appendix 3 
is very important, as the suppression of electrical 
interference with radio apparatus is clearly discussed. 
A list of devices and apparatus is given in regulation 
413, which it is recommended should never be 
less than ten feet distant from any magnetic 
compass. 

Mining Electrical Engineers 

At the first mooting this season of the South Wales 
Branch of the Association of Mining Electrical 
Engineers, held at Cardiff last month, the new branch 
president, Mr, D. J. Thomas, gave his inaugural 
address. He referred to the position of the colliery 
electrician, who is surrounded with regulations and 
restrictions, with equipment under his care on which 
many lives may depend, unless frequently inspected, 
and yet lie has little authority and practically no 
status. The equipment also with which he is provided 
has often passed its useful life, wlnle much of the new 
equipment supplied is unsuitable for the class of work 
to which it is put, Tho apparatus has to withstand 
rough usage, and Mr. Thomas believes that there is 
insufficient appreciation on the manufacturers 5 part 
that there are conditions other than purely electrical 
ones that have to be considered. The increasing 
amount of machine mining performed electrically 
l and the wholesale electrification of surface and 
underground equipment make the modem colliery 
absolutely dependent upon electricity, and the mining 
electrical engineer holds a position of very great 
responsibility. It is of vital importance that this 
should be recognized. 


British Museum (Natural History): Acquisitions 
A gist: has been made to the Department of 
Mineralogy of a largo polished slab of thodonito 
and pyrolusite, both manganese minerals, from 
Pencrebar, Callington, Cornwall, collected by the 
donor, Mr. Arthur Kussell, president of tho Minoralo- 
gical Society. A well-crystallizod stiibite from 
Kahimpang, Ulu Selangar, has been presented by the 
Director of the Geological Survey of the Federated 
Malay States. This is the first zeolite specimen from 
that locality to be added to the British Museum 
collections. Three interesting specimens of Torra 
Sigillata have been presented by Mr. E. P. Botfcloy. 
Similar tablets of clay, formerly included in. every 
pharmacopoeia as an antidote for snake bites and 
poisons, were shaped and stamped from medicinal 
earth found in various localities, notably the Island 
of Lemnos, Greece, and Prussian Silesia. These three 
tablets are probably eighteenth century {specimens 
and bear easily legiblo insignia and characters. They 
form a welcome addition to a very fine set belonging 
to the Sloane collection. Terra Sigillata clays and 
related materials, such as China clay, have very liigh 
absorptive properties which render them of valuo in 
the treatment of dysentery and chalora. 

Negro Education in the United States 
American Negroes have seldom played any notable 
part in education. A well-documentod paper book, 
“Special Problems of Negro Education 15 (Washington, 
ft.(\ : G.P.O. 25 cents), shows that coloured children 
suffer from an inequality of chances comjjarod with 
whites. Tho author, Prof, Wilkerson, has made 
several studios of tho subject., and the results are 
gathered in tliis monograph, Nogroos aro required 
by law to attend soparate schools in eighteen Btatos, 
from Alabama to West Virginia. Four fifths of thorn 
are in the tfouth and supply nearly ono fourth of 
tho population. Ts their education in soparate schools 
adequate, and, if not, what can be done to improve 
it ¥ Those are the questions tho author answers. 
The figures tabulated are a little puzzling, but suggest 
on careful examination that during 1033-34 school 
attendance was considerably loss among Negroes than 
whites. The Negro schools were kopt open on the 
whole for a shorter time, though States offer varying 
data. A racial difference of one school month bocomos 
over a period of years a real handicap and loads to 
lower levels of scholastic acliievement j pupils re¬ 
tarded in early grades are likely to drop out of school. 
Eminent authorities all agree that they aro quite 
as good in learning ability as whites. Transports ion 
for education is important for rural districts, and 
hero, too, they ore handicapped, while they have 
fewer and worse-paid teachers. Those disparities 
have been defended, but no sensible authority doubts 
that they should be eliminated. In Mississippi many 
of the ooloured schools are housed in churches, old 
Btores and shanties and lack decent comfort and 
educational materials. The story of 1 uglier education 
is similar, but it has to be noted that tho Southern 
States in view aro unable to finance public education 
at a satisfactory lovel. A much enlarged programme) 
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of Federal aid is needed, and a recent decision of the 
United States Supreme Court recognizes the right 
of Negroes to “proper provision” of graduate and 
professional study. So the States must provide 
separate facilities for them, or admit them to their 
universities. 


Amendments to the Therapeutic Substances Act 
The Joint Co mmi ttee which administers the 
Therapeutic Substances Act, 1925, has issued some 
amending regulations (Statutory Buies and Orders, 
1939, No. 1395. H.M. Stationery Office. 2 d. net). 
A new regulation requires that every holder of a 
licence to manufacture therapeutic substances, who 
engages in the culture or manipulation of pathogenic 
spore-bearing micro-organisms, shall provide separate 
laboratories, utensils and apparatus required for the 
culture or manipulation of such micro-organisms. 
New regulations are also imposed respecting the 
labelling, testing and standardization of tetanus 
toxoid and gas gangrene antitoxin. 


Earthquake in Turkey 

For the second time recently Turkey has been 
stricken by a disastrous earthquake. On September 

22, the epicentre was near Smyrna (Najttjrb, Sep¬ 
tember 30, p. 589). Now, on the morning of November 

23, an intense shock destroyed at least six villages in 
Anatolia. Eighteen people are known to have been 
killed, but complete news is not yet available since 
telegraphic and other communications were inter¬ 
rupted by tho earthquake. 


The Night Sky in December 
Oar Docember 22 at 18h. the sun ontera the sign 
Capricomus (the winter solstice). In the latitude of 
London, the night then lasts for 16£ hours. The 
moon is new on December 10 and full on December 26. 
Lunar conjunctions with the planets occur as follows : 
on December 9d. lOh. with Mercury ; 13d. lh, with 
Venus ; 18d. lOh. with Mars ; 19d. 8h. with Jupiter ; 
and on 21d. 8h. with Saturn. The geocentric distance 
between moon and Mercury at conjunction on 
December 9 is only 0*2°. Mars, Jupiter and Saturn 
south at about 17$h., 18-Jh. and 20h. respectively in 
mid-December and are therefore well placed for 
observation in the evening Bky. Venus is also coming 
into visibility as an evening star and may be seen 
low in the south-west after sunset. Mercury is at 
greatest elongation (21° W.) on December 17, and 
it may then be seen low down in the south-east 
before sunrise. In the late evenings of this month, 
there is a fine array of stars between the eastern 
horizon and the meridian. The variable star, Algol 
fli Persei), souths at about 21£h. in nnd-Deoember. 
Its change of light is most easily notioeable about 
1J* hours before and after the following epochs: 

4d. 4-8h .} 7d. l*7h. ; 9d. 22*5h.; 

15d. 16’lh.; 27d. 3-4h. and BOd. 0-2h. 
spread over an area of about 
of about five hundred 
* member of another chaster 
|c^rain was* secured at 



the Mi. Wilson Observatory, shows a rodwnrd shift 
of the spoctral lines equivalent to a speed of recession, 
from the solar system of more than 14,000 miloH per 
second and indicating a distance of 135 million light 
years. The Geminid meteors, with tlioir greatest 
frequency about December 10-1 2, have a radiant 
point a few degrees preceding Castor. At midnight on 
December 31, the brightest star, Sirius (mag. —1*6), 
is min. before tho southern meridian. 

Announcements 

In view of the delay likoly 1 o be caused by postal 
difficulties m the present circumstances, writers of 
“Letters” submitted for publication in the corre¬ 
spondence columns arc advised that, in general, 
proofs of communications will not be sont to authors 
outside Great Britain. 

Dr. Gerhard Domagk, who vas recently awarded 
the Nobel Prize for Physiology and Medicine for 1939, 
has been elected an honorary member of the Pharma¬ 
ceutical Association of the Hindu University of 
Benares. 

Dr. Juan Jaoobo Spangenberg has been nom¬ 
inated president of the National Department of 
Health of the Argentine Bepublic in succession to 
Dr. Miguel Sussieri, who has retired. 

The King has been ploasod to grant Dr. Herbert 
Ohatloy liis authority to wear the insignia of the 
Ordor of the Brilliant Jade con Cor red upon him by 
the President of tho National Government of the 
Republic of Oliina, in recognition of valuablo services 
rondorod by him as onginoer*in*chiof of the Whangpoo 
Conservancy Hoard. 

Prop. Douglas MoOandlish, ol tho Department 
of Leather Industries of tho University of Leeds, has 
been appointed honorary director, and Mr. W, R. 
Atkin honorary research assistant, of tho Procter 
International Research Laboratory. 

The Bradshaw Lecture of the Royal College of 
Surgeons of England will be delivered at the College 
in Lincoln’s Inn Fields by Sir James Walton, on 
December 14 at 3.30 p.m. The subject of the lecture 
will be “The Surgery of tho Common Bile Duet”, 

A league against syphilis and other venereal 
diseases lias been founded in Cuba under the auspices 
of the Cuban National Institute of Social Welfare. 

The Central International Seismological Bureau 
has removed from Strasbourg to 9, boulevard de la 
Pyramide, Clermont-Ferrand, France, from which 
address it will continue to function as hitherto, 

i 

An Elgar scholarship in naval architecture of the 
value of £130 per annum for three or four years is 
now being offered. Entries close on January 15, 1940. 
Full particulars may be obtained from the Secretary 
of the Institution of Naval Architects, 10 Upper 
Belgrave Street, London, S.W.l. 
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LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return , or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communication s. 

In the present circumstances, proofs of “letters” will not be submitted to 
CORRESPONDENTS OUTSIDE GREAT BRITAIN. 

Notes on points in some of this week’s letters appear on p. 945. Correspondents 

ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


An Experiment on the Effects of y-Radiation on the 
Grain Weevil 

The use of X- and y-radiation as a means of 
control of insects attacking stored products has never 
been fully investigated. We have recently made 
some experiments on the action of y-rays on the 
weevil Calandra granaria, which, although of only a 
preliminary nature, are of interest inasmuch as 
they show that the control of these pests by radiation 
is possible, under laboratory conditions at least. 

Weevils were exposed to the mixed (3- and y-rays 
from 10 gra. of radium. The radium was contained 
in 50 monel metal tubes 13 mm. long x 5 mm. in 
diameter and having a wall thickness of 0*5 mm., 
closely packed side-by-side to form a cylindrical slab 
40 mm. in diameter and 13 mm. deep. 

One hundred adult weevils of mixed ages were put 
into a shallow celluloid box 40 mm. in diameter and 
10 mm. deep, provided with air holes in the lid and 
a thin celluloid sheet 0*25 mm. thick on the under¬ 
side. 

The box was placed directly over the radiation 
source so that the thin celluloid underside rested on 
the tops of the radium tubes. On account of the low 
filtration (0*5 mm. monel -f 0*25 mm. celluloid) a 
considerable amount of (3-radiation was transmitted 
to the weevils, in addition to y-radiation. 

A similar celluloid box also containing 100 weevils 
was kept near by, shielded from radiation, to serve 
as a control. 

At the beginning of the exposure the weevils were 
crawling slowly around the bottom of the box in 
their usual fashion. Under the action of the radiation 
they began to move faster, and towards the end 
of the exposure, which lasted one hour, they 
showed a very lively motion. This increased activity 
was not due to local heating, for a thermometer 
placed over the radium tubes showed no significant 
rise of temperature 

After exposure, all the insects were alivo and had 
resumed their normal rate of movement. They were 
transferred to a jar of grain and incubated at a 
constant tomperature of 27° C. The controls were 
treated similarly. 

At first, it seomed as if the radiation had produced 
no effect, for living insects were observed from time 
to time in the jar containing the exposed culture. 
After an interval of two months, however, both jars 
were carefully examined. It was found that the 
exposed culture contained no living insects, whereas 
the control culture was flourishing. Thus it appeared 
that exposure to radiation had sterilized the weevils 
and prevented them breeding. 

Unfortunately it was not possible to get a measure 
of the radiation dose, as the radium had to be put 
underground soon after the outbreak of war, as a 


precaution against air attack. The y-ray dose at 
the centre of the celluloid box may, however, be 
roughly estimated at 35,000 rontgens per hour. To 
this must be added the contribution of the (3-radia¬ 
tion ; this cannot be reckoned with any degree of 
accuracy owing to the complexity and uncertainty 
of the screening corrections. Nevertheless, it seems 
likely that the total dose delivered in one hour by 
(3- and y-rays together was of the order of 10 8 rontgons. 

To deliver a dose of this magnitude to a fast-moving 
stream of grain entering a silo bin would not seem 
a practical procedure at the moment, but the develop¬ 
ment of X-ray plants of large radiation output may 
some day make this feasible. It should be remem¬ 
bered also that sterilization of insects may be possible 
with smaller £oses of radiation than were given in 
this particular experiment. 

However this may bo, we feel that the principle 
involved is of sufficient interest to warrant a fuller 
investigation, which wo hope to carry out when 
circumstances permit. 

We gratefully acknowledge the loan of 8 gin. of 
radium by the Union Mini6re du Haut Katanga. 

L. G. Crimmett, 
Radium Beam Therapy Research, 

London. 

G. V. B. Herford. 

Biological Field Station, 

Imperial College of Science 
and Technology, 

Slough. 

Nov. 6. 


Local Growths in Animals Produced by Injection of 
Intercellular Wound Hormones 

The following preliminary experiments show that 
intercellular wound hormones 1 , produced by living 
cells as a physiological response to injury 8 , induce 
local overgrowths when injected repeatedly into rats 
and mice. 

The wound hormones were prepared by mincing 
whole rat or mouse embryos, or adult rat spleens, 
washing the minced tissues and suspending them in 
isotonic salt solution, irradiating tho cell suspensions 
with lethal ultra-violet, and obtaining the inter¬ 
cellular fluids (containing tho wound hormones) free 
from cells by centrifugation and Berkefeld filtration. 
Control fluids were obtained from tissues treated 
similarly except that irradiation was omitted. All 
manipulations were carried out aseptically and (prior 
to centrifugation) at body temperature. The details of 
the technique have been reported elsewhere 3 . 

The fluids were injected subcutaneously over the 
abdomen in 0*5 c.c. quantities. In tho first two 
series of e^qjerimonts (using wliito mico) injections 
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were made thrice weekly ; in the third series (using 
white rats) they were made twice weekly. Six to 
eight weeks after starting injections, all animals in 
the test groups of all series developed hard, tumour- 
like masses near the site of injection, or, in some 
instances, on the tails or feet. These continued to 
persist, and usually to grow in size, until the animals 
were killed at the end of ten to twelve weeks. A 
typical tumour removed at autopsy weighed 1-15 gm. 
Histological examination of the overgrowths showed 
them to be composed largely of connective tissue 
and striated muscle. 

Control fluids led in some cases to the development 
of similar but much smaller and less persistent growths. 
In this connexion, it must be remembered that some 
wound-hormone production would be expected in the 
control preparations because of unavoidable mech¬ 
anical injury to the tissues, since it has been demon¬ 
strated that mechanical injury leads to the production 
of such factors 4 . 

The work is being extended with more highly 
purified preparations, and will be described in detail 
when the current investigations are completed. 

John R. Looebourow. 

Andre A. Cueto. 

Daniel Whalen. 

Sister Mary Miohaella Lane, S.C. 

Institutum Divi Thomas, 

Cincinnati, Ohio. 

Nov. 2. 


J Sperti, G. S., Loofbowow, J. R M and Lane, Sistoi M. M., Science, 
86, 611 (1087); Loofbonmw, J. R. and Morgan, Sister M. N., 
Studies Inst, Dim Thomce, 2, 113 (1038). Sport!, G. S„ Loof- 
bourow, J. R., and Dwyer, Sister C\ M., Studies InsL Divi Thovur, 
1. 103 (1037). Loofboiixow, J. R., Cook, B. S., and Stimaon, 
Slater M. It., Natuhb, 142, ^73 (1038). 

* Loofbonrow, J. R., Dwyer, Sister, C. M., and Morgan, Sister M. N., 
Studies Inst, Ditt Thonup , 2, 137 (1938). Loofbourow, J. R., and 
Dwyer, Sister C. M„ Natitbe, 143, 726 (1030). 

1 Loofbonrow, S, B. f Cuolo, A. A., and Lone, Sister M. M., Archir. 
ExpU. ZeHforsch., 28, 607 (1030). 

4 Pisohor, A., Virchows Archiv., 879, 04 (1030). Pardon, J. 0., ami 
Sullivan, W. A y Studies Inst . Divi Thorn*, 2, 39 (1038). L»of- 
bouroy^ J. R,, Cook, B. B. f Dwyer, SiBfcer 0. M., and Hart, Sluter 
M. L, NA'rxma, 144, 663 (1030); 


Intermittent Activity in Polychaete Worms 

The undulatory movements by means of which 
Nereis renews the water in its burrow are well known. 
Lindroth 1 , in a recent study of respiration in N> virm$, 
finds that the movements are intermittent in thin 
species. “Ventilationsperioden von etwa 5 Minuten 
Lttnge werden von Ruheperioden von 20 bis 30 
Minuten abgeltist”. He quotes instances of other 
polychaetes, in which ventilation periods alternate 
with rest periods, 

Lindroth explains this intermittent activity as 
follows. When the worm is quiet, the contents of 
the burrow can be regarded as a closed system. 
Owing to the metabolism of the worm, oxygen 
gradually disappears and other substances accumu¬ 
late. Finally, an unspecified chemical factor acts as 
a stimulus and evokes the respiratory waves. The 
resulting renewal of the water in the burrow soon 
removes the stimulus, so the movements cease again, 

Jt would? however, be unwise to adopt this simple 
and attractive hypothesis unless the actual chemical 
stimulus oan be experimentally identified and demon¬ 
strated- intermittent rhythmic activity is very 
dy shown by isolated nerve-muscle prepara- 
‘ ' ► Tyarans and it often seems to be 
rxx I found* that Arenicola 
btibutsfe of oulniiiG? or feed¬ 
ing period^ 
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and was able, by studying a sories of clihseqj/Od pre¬ 
parations, to localize i lie pace-maker for this inter¬ 
mittent activity in the walls of the oesophagus. 
Wu found 3 that longitudinal vont.ral strips of tho 
body wall of the same species (including tho nerve 
cord) “often showed outbursts of rhythmic activity 
alternating with more quiot periods”. I observed 4 
similar activity outbursts (although in this case only 
exceptionally) in dissected preparations of Glycera. 
Miss I. 0. Ledingham and I have just completed 
a study of the action of low salinities on isolated 
rhythmic preparations from polychaete worms. This 
involved taking kymograph records of groat numbers 
of longitudinal ventral body wall strips (including 
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the nerve cord) and of ‘isolated extroverts’ (that is, 
the proboscis and part of the cnsophaguR, with the 
stomatogastric nervous system but without tho 
ciroum-oral nerve ring or brain) from Nereis diver si- 
color and Perinereis cuUrifera . Wo find that regularly 
intermittent activity very commonly appears, 
especially in preparations from the latter species, 
in which it seems to be the normal pattern. 

The accompanying records, taken by Miss Lediug- 
ham and mo, show two body wall strips (above) 
and an extrovert (below) from Perinereis cuUrifera — 
all from different individuals. The preparations were 
suspended in a large volume of Bea water, well aerated, 
at 16°-19° O., and the movements were recorded by 
light iaotonio levers. The time signal marks minutes. 
The occurrence of periodic ‘activity outbursts’, in 
both parts of the nervous system, is obvious. Some¬ 
times the body wall strips give records like that of 
the extrovert in the figure, that is, short, vigorous 
outbursts at long intervals. 

Except in the oase of the Aremcola marina extro¬ 
vert, whete the intermittent rhythm is very steady 
and regfilajr and its normality can scarcely be doubted, 
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the contractions of these isolated preparations have 
jet to be interpreted in terms of movements of the 
whole animal. The frequent occurrence of inter¬ 
mittent activity in body wall strips suggests, how¬ 
ever, that the periodic ventilation of Nereis may 
result from the inherent nature of its nervous 
mechanism, and not from the alternating accumula¬ 
tion and removal (by the ventilation movements 
themselves) of metabolites. 

„ . . ^ „ G. P. Wells. 

University College, 

London. 

Temporarily at : 

Department of Zoology, 

University College, 

Bangor. 

Oct. 24. 


breast between mouse-grey and deep mouse-grey (pi. li), 
a plumage very similar to that of the dark form of 
the North Pacific subspecies, F. g. rodgersii (a race 
in which a similar polymorphism appears to exist). 

To prepare the map, birds have boen hold to be 
‘dark’ or ‘light’ according to which side they fall of 
the arbitrary mean suggested by Boborts 7 . I have 
attempted to interpret the literature in terms of this 
mean. 

The maximal preponderance of dark forms seems 
to extend from Iceland seas (excluding, apparently, 
the Iceland breeding stock) via east Greenland to west 
Spitsbergen. Towards Bear Island, there is a slight 
diminution in the proportion, and the Jan Mayen 
birds appear to be predominantly of the lighter forms, 
as are those of the Faeroes, which were only colonized 
between 1810 and 1839. In Britain dark forms arc 


1 Lindioth, A., Zool Bidr. Uppsala, 17, R>7 (1938) 
“Wells, G P, J Brp. Biol, 117 (1037) 

• Wu, K. 9 ,J. Etp. Biol , 16, 231 (1039) 

4 Wells, G P , J. Exp Biol , 14, 290 (1937) 


Distribution of the Colour Phases of the Fulmar 
(Fulmams glacialis) 

Character gradients 1 in animals are receiving so 
much attention that additional raw material, par¬ 
ticularly of a quantitative kind, is urgently required. 


extremely rare (only, it seems, about 2 per cent); 
with the exception of the large colony on St. Kilda 
(circa 20,000 pairs), the rest of the British population 
(circa 40,000 pairs) has established itself sinco 1878. 

The situation east of Spitsbergen is obscure, but 
it is probable that the gradient falls somewhat 
sharply in that direction. The birds’ distribution 
extends eastwards as far as Lonely Island (Einsam- 
keit). 

From the West Atlantic information is also scanty, 
but the numbers of the dark forms seem to reach a 
peak of 40 60 per cent in the south 



of Davis Strait and may fall off 
northwards towards Baffin Bay, 
and southwards towards the New¬ 
foundland Banks. 

Examination of skins, and obser¬ 
vation in the field, indicate that the 
polymorphic forms, though exhibit - 
ing every gradation, can bo arbit¬ 
rarily grouped in four main classes : 

JDD (double dark). Underparts 
uniform vory dark or dark bluo- 
grey, head and nock dark. 

D (dark). Underparts uniform 
medium or light blue-groy, lioad and 
neck dark. 

L (light). Underparts white, near¬ 
white, or wliite flecked or shaded 
with grey *, on crown, nape and 
liind-neck grey colour continuous 
with that of mantle. 

LL (double light). Underparts 
white, or near-white, head and neck 
wliite. 


Percentages or ‘Dark 5 Fulmars in the North Atlantic (summer Roberts’s arbitrary mean lies 

BREEDING AND OCEANIC DISTRIBUTION). between D and L 


The ornithologists, who by reason of their numbers 
have already made a good start with the distribution 
of the ‘bridled’ form of the guillemot (Uria aalye)** 3 , 
might now well extend their observations to the 
fulmar (Fuhnarus g. glacialis). Unlike the guillemot, 
the fulmar does not exhibit a simple ‘dimorph-ratio 
oline’, but shows a polymoiphic one (first discussed 
by Eagle Clarke 4 ), which seems, from the limited 
evidence available, to be of a rather complicated 
nature. The accompanying distribution map, com¬ 
piled from twenty-six literature sources, gives a 
general indication of the situation. 

Every stage between almost white and dark ‘blue* 
plumage is found in the fulmar. The darkest speoimen 
examined (from Bear Is.) 5 seems to be Ridgway’s* 
chaetura drab (pi. xlvi) on the back, and on the 


I shall be very glad to receive any 
counts of the relative nmnbers of those formB, either 
at colonies or on sea-transoots. In the latter case it 
will be useful to give at loasfc the noon positions of 
any voyaging ship from which a sories of observations 
is taken. James Fisher. 

Zoological Society of London, 

Regent’s Pork, 

London, N.W.8. Oot. 31* 

1 Huxley, J. S„ Nature, 142, 219 (1988), 

4 Southern, H. N.» Nature, 142, 961 (1938). 

■ Southern, H. N., Proo. Zool. Hoc, Bond., Ser. A,[109, 31-41 (10*39). 
4 Clarke, W, 35., Scot. Not., 223-26 (1914). 

* Bertram, G. 0. X., Xaok, X>„ and Roberts, B, B., Ibis, Sor. 13, 4, 
816-81 (1984). 

9 Ridgway, R., 4 ‘Color Standards and Color Nomenclature*” (Wash¬ 
ington, 1912). 

7 Roberts, B., Ibis, Sor. 18, 4, 239-64 (1084). 
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Rules of Zoological Nomenclature 

Such cases of the abuse of the rules of zoological 
nomenclature as are indicated by Prof. W. (laystang 
in Nature of September 9 indicate a failure in the 
functioning of the present rules which is an ever 
present danger and hindrance to the work for which 
systematic researches exist. The existing rule that 
no names shall be changed if the result will be greater 
confusion than uniformity needs enforcement. At 
present, this can only be done by a long and cumbrous 
procedure which has resulted in comparatively few, 
a few hundred, nomina censer vanda, and those 
generally only of common genera, and very few 
species. It is also unfortunate that this remedy 
comes after the damage has been done. The position 
needs something much more rapid and thorough 
which, under the present scheme, would mean the 
appointment of whole-time searchers in each group, 
who would present lists of a thousand or so names 
annually to a committee of superhuman patience. 
Such a scheme is utterly impossible. 

Are there any alternatives ? I suggest that the 
old rules, having served well in the old days, should 
now be altered radically. Consider how different 
is our position now. We have a vast body of system¬ 
atic literature, upon much of which the most careful 
labour of the most skilled observers has been freely 
and generously expended. This vast labour has not 
been, for the most part, an end in itself; its essential 
value is to be the foundation of such subjects as 
ecology and genetics. It must therefore be regarded 
as an essential tool, to be altered and adjusted only 
when we are compelled by dire necessity. What 
would become of a factory in which the machinery 
might be adjusted without reference to the work of 
the factory as a whole ? Tins is exactly the danger 
the framers of the rules of nomenclature had in mind 
and tried to avoid, but which insistence on the lettor 
of the law, and neglect of its spirit, has made rampant. 


I venture, therefore, to recall a suggestion I made 
more than thirty years ago, which was approved by 
the late Sir Arthur Shipley and published in Nature, 
namely, that a small committee of exports in each 
group should select the most useful books in each, 
the names in which should be unalterable for any 
literary or priority reasons. Conversation with my 
friends shows that I must enlarge a little ; it seems 
to be taken that I mean the establishment of a kind 
of Holy Writ—an idea abhorrent to science. The 
committee on group Z 9 say, decides that the most 
useful books in that group are A ... H, dated, 
say, 1850 to 1920 (for obvious reasons no book of 


very recent date could be included). It is then 
found that the author of book JQ published excellent 
descriptions of a number of species, but took little 
trouble over synonymy, and some of his species are 
the same, or, in the opinion of subsequent authors, 
should be reckoned as varieties of species described 
by the authors pf A, B or <7. The names used by 
the lafe&l authors therefore have priority, and are 
to bO used ft ^search into literature, once important 
■apd useful, but now only of historic value, of older 
date than that of the book A, will not be allowed to 
upset -ETb names. Criticism founded on new know¬ 
ledge, or even individual views of the relationship 
o£ spoofed sad genera, would be as free as they are 
fflg* A& this TOfr fbbusands of names, species as 
IjdjsWed by one year’s work. 

* fte> be cL*u) by igjjoriag the 

so-called wotk of thoee wfeo ohange' naittes on trivial 


grounds, as sinners against tho workers for whoso 
convenience they, in fact, exist. The first nocossifcy 
is that a worker who is not a specialist in nysfomatics 
shall bo ablo to got tho description, variation and 
distribution of tho species with which lie is dealing 
with the least possible difficulty and the greatest 
possible certainty. Again I repoat, this iH the end 
for which systematise work, and those who would 
put difficulties and delayB in the way should receive 
every possible discouragement from all scientific 
workers. 

Cyril Cbossland. 
Universitots Zoologisko Musoum, 

Kobenliavn. 

Birds of Britain 

In the review of the “Handbook of British Birds”, 
vol. 3, in Nature of Octobor 21 p. 091, thoro are 
some criticisms which require an answer. Homo are 
merely matters of personal exporience. \S. O.’ has 
never soon bracken used for nesting by tho golden 
eagle, but others have. Nests in trees havo always 
been a small minority, except in one restricted 
district. As to the share of the sexes in providing 
food for the young, 11. B. Maopherson, who watched 
a nest for long periods in 1909, records in his diary 
no fewer than twenty occasions on which the female 
brought food to the nest. A. Brook in his diary states 
that the hen brought a grouse and a young hare to 
tho nest on Juno 14. While I agree, and have 
stated in tho “Handbook”, that tho male takes the 
ohiof part in tliis work, it is impossible to ignore 
Maopherson’s evidence, and % C.’, to whom I men¬ 
tioned this fact, could give no explanation of the 
discrepancy. 

May 1 quote ono sontemeo from SS. G. V own notes ? 
“I bolievo that tho cook [sic] must liavo oomo twico 
to tho oyrio unporeoivod by mo, for when I loft tho 
hide thoro wore two more grouse in tho nest.” The 
eyrie in question was ton yards from whoro \S. (V 
kept watch. K. (\ K. Jourdain. 

Whitekirk, 

Southboumo, 

Bournemouth. 

Oct. 25. 

During the past tlurty-fivo years I liavo visited 
more than a hundred golden eaglos’ eyries in the 
Highlands of Scotland, yet I liavo novor seen bracken 
used as a nesting material. This shows, I think 
conclusively, that bracken must bo very rarely used. 

Eyrios in trees are certainly not in a “small 
minority”. I used to know of at loast seven pairs of 
goldon eagles (some of them havo now been driven 
away by the attentions of egg collootors) which 
almost invariably nested in trees. I should say, 
indeod, that tree-nesting goldon eagles arc in the 
majority in the Central Highlands although in a 
minority in the Western Highlands j yet even in the 
west I know of several eagles’ eyries in trees. 

During the years 1924-86, my wife and I watched 
for more than three hundred hours, throughout the 
day and night, at both rock and tree eyries of golden 
eagles, yet we never saw the female goldon eagl^* 
carry in food. It was she who almost always fed Hie 
young, but the food was always brought by the male. 
This seems to show that at Mr. H. B. Macpherson’s 
eyrie (he watched, I believe, only at one eyrie) tho 
bringing of food by the female was exceptional. 

s, a 
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Synthesis of Coenfcymes I and II 
During the past year, two biological methods for 
the determination of coonzymes 1 and II in blood 
have been reported 1 **. Kohn and Klein, using the 
method described by Kohn, have reported recently 
the in vitro synthesis of the pyridine coenzymes I 
and II by human erythrocytes 3 . In their study, 
“fresh defibrinated blood was incubated in tightly 
stoppered flasks, or tubes, for 18-24 hours at 29°-35° 55 ; 
apparently a mixture of red cells, white cells and serum 
was used. In the presence of added nicotinic acid 
amide or nicotinic acid, the in vitro synthesis of these 
coenzymes by defibrinated blood had also been 
observed in this laboratory, but from our experi¬ 
ments it seemed that the red cells stored and carried 
the enzymes instead of performing the synthesis. 
Accordingly, we took duplicate samples of venous 
blood from five normal persons, two patients with 
myelogenous leukseroia, and one patient with 
lymphatic leukaemia, and by repeated washing 
separated the red blood cells, the white blood cells 
and the serum. In each case, 1 c.c. of venous blood, 
or its haematocrit equivalent of washed cells, was 
incubated 18 hours with an equal volume of saline 
which contained 0*25 mgm. of nicotinic acid amide 
per cubic centimetre. The control tubes contained 
no nicotinic acid amide and were incubated the same 
length of time with an equal volume of saline, 
Repeated tests show that : (1) the concentration 
of coenzymes I and II in normal human blood and 
leukeemic blood is doubled after incubation with 
nicotinic acid amide ; (2) carefully washed erythro¬ 
cytes, however, from normal blood and leukaemia 
blood, resuspended in saline or serum* show no 
increase in the concentration of coenzymes I and II 
after incubation under similar conditions; (3) the 
concentration of coenzymos 1 and II is greatly 
increased in a suspension of white cells of the lymphoid 
and myeloid series after incubation with nicotinic 
acid amide. 

The above findings are inconsistent with the state- 
ment of Kohn and Klein that the normal erythrocytes 
accomplish the synthesis of coenzymes I and II after 
incubation with nicotinic acid, and suggest the tenta¬ 
tive hypothosis that nucleated cells are essential for 
the synthesis of these complex enzymes, 

S. P. VXLTER. 

R. W. VlLTBR. 

T, D. Spies. 

Department of Internal Medicine, 

University of Cincinnati College of Medicine, 
Cincinnati, Ohio. 

Oct. 13. 

1 Kohn, IT. I., “The Concentration of Coenzyme-like Subtil ances in 
Blood Following the Adminititratlon of Nicotinic Acid to Normal 
Individuals and Pcllagnns”, Biochtm. 38, 2075 (10138). 

* VHter, R. W„ Vilter, S.P., and Spies, T. I)., “Relationship Between 

Nicotinic Acid and a Oodelu’drogenaso (Cozymase) in Blood of 
Pellaaihw and Normal Persons", J. Amer. Med. A»soc., 112, 420 
(Feb. 4, 1039). 

* Kohn, H. I., and Klein, J. R., “The Synthesis of Cozymaso and of 

Factor V from Nicotinic Acid by the Human Erythrocyte in 
utfro and in viro”, J . Biol Chem., 130, 1 (1039). 


Benzedrine and Brain Metabolism 
The tmquestioned value of benzedrine (phenyl- 
isopropylamine) in the treatment of narcolepsy has 
made it of interest to discover in what ways this 
drug might influence metabolic events in the nervous 
system. 


It has been known for some time 1 that tlio presence 
of amines such as tyramine or isoamylamine brings 
about a marked diminution in the respiration of 
brain examined in vitro. In spite of tlio fall, however, 
of the oxygen uptake of brain tissue respiring at 37° 
in. a glucose phosphate medium, oxidation of the 
amine* may take place with the formation of ammonia 
and the corresponding aldehyde 3 . The enzyme re¬ 
sponsible for the oxidation of the amine has been 
termed amine oxidase, and it has been proved* that 
certain amines which are but feebly or not attacked 
by the oxidaso nevertheless combine with tlio 
enzyme and compote with amines which are vigorously 
oxidized. Among such amines 4 is benzedrine which, 
whilst suffering little or no oxidation by the amine 
oxidase of brain, greatly inhibits the oxidation of 
tyramine or isoamylamine in the central nervous 
system. 

It has now been found that the fall in brain respira¬ 
tion brought about by the prosonce of tyramine or 
isoamylamine can be partially or wholly relieved by 
the addition to the system of small quantitios of 
benzedrine. This phenomenon is shown by the results 
given in the following table. The effect of adding 
benzedrine to brain tissue consuming oxygen in tlio 
presence of glucose and of tyramine is greatly to 
stimulate the oxygen uptake. 


Oxygen uptake at 37° op guinea pig brain tissue in presence 

OP GLUCOSE-PHOSPHATE AFTER 2 HOURS EXPOSURE TO BENZEDRINE, 
TYRAMINE AND A MIXTURE OP BENZEDRINE AND TYRAMINE. 


Amine present 

1 *1 O s uptake In 1 hour 


Bxpt. A. 

ISxpl. B. 

Benzedrine bulphatc (0 03%) 

193-0 

177-7 

Tyramine (0*03%) 

71-1 

90-1 

Tyramine (0’03%) + Boiuudnnc sul¬ 
phate (0*03%) 

108-5 

170-8 


The facts show that the diminution of brain 
respiration brought about by the amino R.CXrjNlIj, 
when present at low concentrations is not due, or 
wholly due, to the presence of the free amino but to 
the accumulation of the aldehyde R.CHO formed as 
a result of oxidation of the amino by the amino 
oxidase. Benzedrine owes its stimulating effect on 
brain tissue respiration in the presence of R.CjH a NH a 
to its inhibitive action on the formation of K.OIIO. 
Owing to the competition between benzedrino and 
R.CH*NH a for amine oxidase, the greater the quantity 
of the inhibitory amine present the greater is tho 
quantity of benzedrine required to neutralize tho 
inhibition of brain respiration. 

The molecule R.CHO, for example, isovaleric 
aldehyde, has been found to be highly toxio to 
respiratory processes in brain, and this toxicity is not 
influenced by the presence of benzedrino. 

Benzedrine at low concentrations, for examplo, 
0 • 001 per cent,has little influence on the oxygon uptake 
of brain when this rospiros in a glucose medium in the 
absence of an inhibitive amine; its stimulating 
effect is only observable if an amine such as tyramino 
is also present. At relatively high concentrations 
benzedrine itself exerts large inhibitive effeots on 
brain respiration. Such effects are due to causes other 
than aldehyde formation. 

Benzedrine does not neutralize the inhibitivo action 
on brain respiration of narcotics such as the barbit¬ 
urates, or of a drug such as bnlboeapmne. ItH effort 
appears to be confined, to tho luninos capable of 
aldehyde formation in tho contral norvous system* 
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It is permissible to suggest, in view of these facts, 
that the clinical effects of benzedrine adiuunstration 
may be related to respiratory changes in the brain. 
It would be of interest to discover whether there 
accumulates in conditions of narcolepsy toxic bodies 
(? aldehydes) the formation of which is retarded by 
the administration of benzedrine 

Details of the experimental results recorded above 
will be published shortly. 

P. J. G. Mann. 

J. H. Quastel. 

Biochemical Laboratory, 

Cardiff City Mental Hospital. 

Oct. 26. 

1 Quastel and Wheatley, Biochem. J , 27, 1609 (1933) 
a Pugh and Quastel, Bwchem. J ., 31, 280 (1037). 

’ Pugh and Quastel, Biochem. J., 81, 2300 (1937). Biaschko, Richter 
and Schlossmann, Biochem J., 31, 2187 (1937). 

* Pugh and Quastel (unpublished). 


Factors Determining Physical Size and Proportions 

The mathematical methods 1 devised to deal with 
the analysis and distribution of human ability and 
temperament 3 can be fruitfully applied to problems 
of isometric and allometric growth 3 and to those of 
physical anthropology 4 . 

A factorial analysis was undertaken of fourteen 
anthropometric measurements obtained from two 
separate adult male samples, one consisting of 64 
mental patients heterogeneous for age and disease, 
and the other of 50 university students homogeneous 
for age and social status. The two independent 
analyses gave strikingly similar rosulta. 

Without identifying statistical entities with bio¬ 
logical principles, it was shown that physique, in 
general, could be most usefully regarded as the re¬ 
sultant of two relatively independent factors or sots of 
processes, one determining the growth (or size) of tho 
body as a whole in its various dimensions, and the 
other determining disproportionate development in 
length or circumference of the body. The establish¬ 
ment of racial or constitutional (growth) types would 
have to be based on a study of these two factors 
separately. These factors may ultimately be explic¬ 
able in metabolic and genetic terms. The conventional 
indexes of somatometry would, if this view be correct, 
give little hope of revealing true racial or growth type 
differences, since ‘type’, as defined by excessive linear 
or circumferential development, is masked by the 
general processes governing size, and this latter factor 
would have to be statistically controlled if ‘type' is to 
become evident. 

As regards the problem of physique and nutrition, 
the implication seems to be that two norms would 
be required.; a norm for general or uniform develop¬ 
ment of thp Ip ody, and another for typological 
variations. 

Three measurements of the head, four of body 
length (arm, leg, trunk, stature), three of body 
breadth (shoulder, chest, pelvis), three of body 
circumference (chest, waist, pelvis) and one sagittal 
(chest depth) were used. « Coefficients of variation 
for the measurements descended in this order of 
magnitude : oiroumferential, sagittal, breadth, length, 
head. Of all the fourteen measurements, breadth and 
circumference of the pelvis and waist circumference 
were found most informative (that is, most discrimma- 
live) of general size or growth, and leg length 


together with circumference of waist and pelvis most 
informative of typological charactorislics whon the 
size influences are statistically controlled. 

J. I. Cohen. 

Psychological Laboratory, 

University College, 

London, W.C.l. 

1 Thomson, G. H., "Tlio Factorial Analysis of Human Ability’ (Untv. 
of London Piess, 1939). 

9 Burt, 0., Brit. J. Med. Psychol , 17, 168 (1938). 

8 Huxley, J. S., and Teissier, G. f O.R. Soc . Biol ., 121 (1930). 

* Claik, W. E. Le Gros, NATURE, 144, 804 (1939). 


Surface Features of Mars at the Recent Opposition 

Advantage has been taken of the rocont very 
favourable opposition of Mars to make a close 
examination of the surface features. The 9 in, Cooke 
photo-visual refractor has been employed, usually 
with a magnification of 250. A fortnight of reasonably 
clear weather at the end of July assisted considerably, 
and nearly one hundred drawings of tho disk have 
been made. The following is a summary of tho chief 
points of interest revoaled by these : 

(1) Vast changes appear to have occurrod on the 
north-east edge of Mare Oiminerium, where an 
apparently new dark marking has appeared. Tliis 
seems to occupy the region of Cyclops and Cerberus 
II, Pambotis Lacus having apparently become 
merged in it. It is separated from the main Mare 
Ciminsrium by a narrow isthmus, broader at the 
north end and very prominent under certain illumina¬ 
tions. At the end of July it was vory plain and 
obvious, being one of the darkest markings on the 
planet. The reduction of Iho numerous drawings of 
it has yet to bo made, so that exact positions are not 
available at present. 

(2) Until July 22, Hellas was bright and obvious 
with a sharply definod margin, particularly on tho 
west, but on July 23 it lias bocomo dark and hazy 
with a much loss doflnito outline. It remained so at 
overy subsequent observation. At all times, oven 
before July 23, it was darker ilian the remainder. 

(3) Edom Promontorium bocamo vory plain 
towards the end of August imd was ono of tho most 
prominent features. Earlier, a white region in 
Ausonia showed up vory plainly. 

(4) Iuventso Fons showed as a dark jooint on 
July 10 but was not seen again, despite a close 
search for it, 

(5) The North Polar region was a very interesting 
feature. Apparently it was covorocl by a very 
eccentrically situated cap of fog or ice. At times 
this was invisible but on other occasions it extended 
well on to the disk, Probably this can be accounted 
for by the rotation of the planet, although this 
point has not yet been investigated. Generally it 
was duller than the South Polar Cap, but on July 25 
it was equal to It in brightness, while on August 4 it 
quite outshone everything on the disk, the South 
Polar Cap appearing vory dull in comparison. 

Various other features of interest have been noted, 
particularly in the Solis Lacus region, but, until the 
final reduction of the observations is complete, it is 
impossible to discuss them fully. It is hoped to 
publish the entire results in due course. 

Carter Observatory, Oeddes . 

Wellington, W.l, L Thomsiw. 

New Zealand. 

Sept. 19. 
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Measurements of the Velocity of Light 

M. E. J. Gheury de Bray suggests 1 that measure¬ 
ments of the velocity of light show that it is changing 
according to a formula : 

c = 299,900 — 3-855 T, (1) 

T being measured in years from 1900. 

Assuming that Planck’s constant and the energy E 
given out by an excited atom remain unchanged, the 
relation 

EX = ch (2) 

allows that a change in c must be accompanied by a 
proportional change in X. But the wave-length of 
the red calcium line has remained constant to within 
one part in five million for thirty years, only 0*5 per 
cent of the change required by (1). 

It is probable that there are unsuspected system¬ 
atic errors in the determinations of c. 


Trinity College, 
Cambridge. 


Kitchener. 


1 Nature, 144, 285 (1939). 


The decrease of velocity of light deduced from the 
red-shifts is of the order of 1 km./sec. in 6,000 years, 
or 1 in 600,000,000 for thirty years, which is quite 
consistent with the apparent constancy of the wave¬ 
length mentioned by Lord Kitchener. Our observa¬ 
tions, being affected by unsuspected systematic 
errors, and covering only a third of a century, give 


what is probably a greatly exaggerated rate of slow¬ 
ing down. The remarkable fact is that all the deter¬ 
minations are unanimous in indicating the existence 
of such a variation, and the red-shifts, if interpreted 
so as to escape from fantastic results, confirm it. 

The Table 1 of the communication referred to 
cannot be dismissed on the ground of “unsuspected 
systematic errors”. It is admitted that the method 
of the revolving mirror may suffer from physical 
bias, but no such reproach can be levelled against 
the toothed wheel method, which is only open to 
objections of a physiological nature. These can be 
readily overcome by substituting for the observer’s 
eye a photo-electric sensitive device. While France 
and the United States share between them practically 
the whole initiative in the measurement of c, Great 
Britain has only to her credit a conspicuous failure. 
Is there in this country no one who can redeem it 
from this position and settle this question, which 
lies at the basis of physical science, considered in its 
broadest aspect ? 

Two observations, of Newcomb (1882 7 : 299860) 
and of Michelson (1882 8 : 299853) agree so closely 
that, if we consider that they were made by different 
observers, working independently with different 
instruments and different techniques, in different 
places, they must be extremely accurate, despite 
their large probable errors. - It is significant that the 
second in date gives a lesser value of c. 

M. E. .7. Geeury de Bray. 

49, Great Thrift, 

Petts Wood. 

Nov. 2. 


Points from Foregoing Letters 


L. G. Grimmett and G. V. B. Herford describe an 
experiment to tost the possibility of controlling insect 
pests by means of radiation, in which it appeared 
that grain weevils (Calandra granaria) were sterilized 
by a radiation dose of (3- and y-rays estimated at 
10 6 rSntgens. 

Injection into rats and mice of intercellular wound 
hormones, produced by injuring tissue cells with 
lethal ultra-violet, was found to produce local over¬ 
growths, in investigations of J. R. Loofbourow, A. A. 
Cueto, D. Whalen and Sister M. M. Lane. The tumours 
were composed mainly of connective tissue and 
striated muscle. 

G. P. Wells discusses the frequent occurrence of 
intermittent rhythmic activity in isolated prepara¬ 
tions from polychaete worms. 

J. Fisher describes the distribution of the colour- 
phases of Fulmarua glacialia, and shows the existence 
of a polymorph-ratio cline. The dark types are most 
numerous in the neighbourhood of south and east 
Greenland and west Spitsbergen, and fall off in 
proportion northwards towards Baffin Bay, and 
southwards towards the Newfoundland Banks and 
the British Isles ; in the latter they constitute less 
than 2 per cent of the population. 

C. Crossland expresses dissatisfaction with the 
working of the rules for zoological nomenclature, on 
the grounds that the present methods of making 
nominee, conservanda are too cumbrous, and he pro¬ 
poses an alternative method. He points out that the 
work of the systematist is not an end in itself, but 


exists that workers in such subjects as ecology and 
genetics may, with rapidity and certainty, find out 
what is known of the species’ structure, relationships, 
distribution and ecology ; any interference with tho 
literature which hinders this end should be dis¬ 
couraged. 

P. J. G. Mann and J. H. Quastel show that benze¬ 
drine stimulates the oxygen uptake of brain in vitro , 
when this respires in the presence of certain amines. 
This is accomplished by an inhibition of the formation 
in brain of toxic aldehydes. 

An investigation is reported by J. I. Colien in 
which factorial methods of analysis, as used in 
psychometry, are applied to anthropometric measure¬ 
ments. The results suggest that physique may bo 
regarded as determined by two sets of processes, one 
governing growth (or size) in all body dimensions 
and the other, relatively independent of bho first, 
governing specifically linear or circumferential de¬ 
velopment. 

Lord Kitchener shows tliat, with certain assump¬ 
tions, a large secular change in c is inconsistent with 
the observed constancy of speotral wave-lengths. 
M, E. J. Gheury de Bray points out in reply that the 
decrease of velocity of light deduced from the red- 
shiffcs is 1 in 600,000,000 for thirty years, which iH 
not inconsistent with the apparent constancy of tho 
red calcium line. It is suggested that tho toothed - 
wheel method in combination with a photo-electric* 
sensitive device should be used to re-determino tho 
velooity of light. 
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RESEARCH ITEMS 


Prehistoric Rock Pictures in Dutch New Guinea 

Rook paintings oollected in the islands off the 
coast of the Onia Peninsula, Dutch New Guinea, by 
members of the Frobenius Expedition in 1932 have 
been described and figured by J. Rader (Man, Nov. 
1939). The paintings—there are no engravings—have 
been executed in grooves and hollows of the cliffs, 
washed out by sea-spray, which form a series of 
galleries, following the coast-line at a height of two 
to four metres above high-water mark. Apart from 
quite recent drawings, three layers can be distin¬ 
guished. For the most ancient, red paint is used. 
In this layer four styles can be recognized, though 
there is a far-reaching uniformity of subject. In the 
earliest style, however, the most characteristic subject 
is the silhouette of the hand, with silhouettes of feet 
and arms. The hands occur in dozens on the same 
wall—right hands, left hands, hands of children, but 
only rarely with mutilated fingers. In aboriginal 
tradition these mark the wanderings of the ancestral 
immigrants, who were blind. In later styles of the 
red paint layer, the hands are absent, but other 
subjects are much the same—fish, trepang, crocodile, 
lizards, and man, at times scarcely to be distinguished 
from an animal. Often, apart from the big find spots, 
the human figures are surmounted by a large head¬ 
dress like a pointed nightcap, the hands being raised 
as in adoration. These are now said to be repres¬ 
entations of ancestors, Tho sex is prominently 
characterized; and sometimes the figure is so abbre¬ 
viated that only the sign of sex remains. Here is 
evidently a fertility cult, which survives to-day in 
the use of wooden figures. Subjects in black paint 
point to a different culture in which the boat is 
prominent—previously unrepresented, but now taking 
a part in cult. There is in this layer a progressive 
degeneration in style and execution. Paintings in 
white are mostly superimposed on the red, as if a 
comment were intended. Caves with pictures of both 
the red and black periods are found. A cave deposit 
on excavation revealed three cultural layers, of which 
two contained pottery, but the lowest flint imple¬ 
ments only. A figure on a stalactite pillar with arms 
upraised was evidently an ancestral figure or deity 
to which, presumably, offerings had been made on a 
stone showing traces of red from the second oultural 
layer. Burials in the semi-caves were made up to 
represent boats. 

Basque Origins 

The results of recent research on the origins and 
affinities of the Basques, which had been interrupted 
by the Civil War, are reviewed by Mr. Rodney 
Gallop in the course of an account of the people 
appearing in Discovery of October. The most recent 
researches tend to confirm the ‘positivist* view of 
Julian Vinson that “from the earliest times the 
Basques have never been more than a small tribe 
dwelling in a few valleys of the Western Pyrenees’ 
The basis of the confirmation is archaeological and 
anthropological rather than linguistic, and rests on 
the existence of a uniform culture in north-west Spain 
and south-west France from palaeolithic times on¬ 
ward, belonging to a people whose skulls, found on 
both paleolithic and neolithio sites, correspond 
closely with a type which predominates among the 


Basques of to-day, but is found but raroly among 
the adjacent French and Spanish populations. This 
type lies between the brachycephalic and dolicho¬ 
cephalic, and is distinguished by prominent temples, 
high cheek-bones, a narrow loose jaw, a long pointed 
nose, and a projecting chin. The affinities between 
the Basque and Iberian languages, demonstrated in 
place-names and fragmentary inscriptions found 
almost all over Spain, are possibly to be explained as 
due to adoption or free borrowing by tho primitive 
Pyronean ancestors of the Basques on first contact 
with the relatively advanced Iberians. Antiquity is 
stamped on Basque syntax and vocabulary, tho latter 
pointing to a derivation from an age of stone and a 
time reckoning of a throe-day week. Caution is 
necessary in cultural analysis ; and although ifc is 
true that the Basque cultural heritage is distinct 
from that of their neighbours, a careful comparative 
study of Basque traditional peasant art reveals 
numerous analogies with the common stock of 
European tradition. 

Nitrogenous Excretion from Root Nodules 

Following the experiments of A* Virtanen of 
Helsinki, G . Bond and J. Boyes have investigated 
the possible excretion of nitrogenous substances from 
tho root nodules of the leguminous plants, soya bean, 
garden pea and broad bean (Ann. Bot., N.S., 3, No. 
12, 901 ; 1939). Throe different grades of sand were 
used, and in some casos, soil. In spite of Virtanen’s 
claim that oxtonsivo excretion was frequently 
obtained, those authors obtained consistently nega¬ 
tive results from their experiments similarly carried 
out with sand cultures. Tho soil cultures wore 
inconclusive. The <liscropancy may bo explained by 
the presence of considerably moro direct sunlight at 
Helsinki than at Glasgow; but this has yet to be 
established. 

Polyploid Cells in Cucumis Melo 

C. D. Ervin ( Proc> Nat . Acad. Soi. t 25, 335-333 ; 
1939) shows that the production of tetmploid colls in 
the periblem of roots is a oommon and frequent 
occurrence. Rarely is the plerome affected, and 
octoploid cells are infrequent. The number of tetra- 
ploid cells increases towards the older portions of the 
root. Secondary pairing of chromosomes is often 
evident in tetraploid cells. 

Coasts of Cardigan Bay 

In a study of the prosont-day coastal forms in 
Cardigan Bay (“Sand and Shingle Formation in 
Cardigan Bay”, Geog . J., Sept. 1939), Mr. J. A. Steers, 
dealing particularly with the shore between Pwllheli 
andFaixboume, shows that there is a steady movement 
of beach material towards Tromadoo Bay. Along tho 
Lleyn coast this material moves eastward, and along 
the Merioneth coast in the main northward. Both 
movements cure the result of prevailing south-westerly 
winds which cause the waves to strike at an oblique 
angle and so move the material. Material brought 
down by the rivers Glaslyn and Dwyryd has helped 
to shallow Tremadoc Bay. Tho north-eastern re¬ 
entrant shows great sand-fiats produced by tho 
beach drift. This accumulation has caused the waves 
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to break on a constantly shallowing bottom, pro¬ 
gressively farther and farther from the mainland. 
Consequently Morfa-Harlech and Morfa-bychan have 
grown seaward with their outer beaches at right 
angles to the main direction of wave approach. 
Between them the rivers have maintained an open 
channel. These processes are still continuing. 

Damage by Spray Fluid 

It is most important that a spray fluid applied for 
the control of insect or fungal attack shall not pro¬ 
duce any injury of the host plant. This is unfor¬ 
tunately the case with many Cucurbitaceous crops 
in America, which cannot be sprayed with Bordeaux 
mixture without considerable stunting and loss of 
yield. James G. Horsfall, G. E. R. Hervey 
and R. F. Suit have investigated this damage (J. 
Agric, Res., 12, 911-928, June 1939) and find 
that it is at a minimum when the spray fluid is 
neutral. Changes in the hydrogen ion concentration 
either towards alkalinity or towards acidity bring 
about dwarfing and leaf deformation, for both the 
copper factor and the lime in the mixture play their 
part in producing damage. Reduced photosynthesis, 
the hardening of young cells by the calcium ion, and 
physiological drought of the tissues when Bordeaux 
mixture is present, appear to be the main causes of 
injury. The obvious remedy, namely the use of 
neutral Bpray fluid, is not regarded as practicable 
under agricultural conditions, but further research 
should ultimately indicate the appropriate practice. 

Fog in the Netherlands 

In Mededcehng&n m Verhandelingen, 42 (Kon. 
Ned. Met. Inst.), Dr, 0. Braak discusses the occurrence 
of fog in the Netherlands, as revealed by observations 
made at eighty-two observing stations well distributed 
over that country. On the basis of Harm’s classifica¬ 
tion, according to which a place with less than 25 
fog days per annum is not a foggy place but one with 
more than 50 fog days can be regarded as foggy, the 
Netherlands occupies an intermediate place only, 
winch fact will perhaps come as a surprise to many, 
for low-lying country with so many dykes and such 
an indented coast-line, and one containing extensive 
manufacturing districts, might have been expected 
to be conspicuously foggy. Dr. Braak offers xiq ex¬ 
planation, and one can only suppose that the gener¬ 
ally open character of the country allows the wind 
to circulate very freely—'the presence of so many 
windmills is suggestive of this being the case—and 
that this generally prevents the air from becoming 
stagnant enough for fog to form. The annual number 
of fog hours deduced by Kdppen’s method is 442 at 
Amsterdam (Filiaal) but only 167 at Amsterdam 
(Hortus). In general, the figure lies between 200 and 
300, at lightships as well as on land. Of particular 
interest are four charts, Figs, 3-6, showing the per¬ 
centage of the year’s fog days that occurs in each 
season. It might have been expected that these 
would show broadly a tendency for fog to be most 
frequent in winter at places farthest from the sea, 
which would most often be under the influence of 
Continental anticyclones, while the coastal towns and 
lightships would have most of their fogs in the early 
part of the summer. This is definitely not the case. 
It would be more accurate to say that in general 
winter (December-February) is the time for fog, even 
at the light glpp g^gfigr that -in the north-wost more 
than hafftheyear’s fogs occur in the winter quarter. 


There is a general falling off in fog frequency in the 
spring (March-May) quarter, and over a large pro¬ 
portion of the country the months June to August 
yield less than 5 per cent of the year’s total, 10 per 
cent being exceeded only at lightships. It is only 
in autumn that distance from the sea and fog fre¬ 
quency show a marked tendency to be associated. 
It must be remembered, however, that on the Con¬ 
tinent the available water vapour is reduced by frost 
in winter more often than in the British Isles, and 
this reduces the number of fogs in the coldest part 
of the winter and tends to make the annual maximum 
frequency fall earlier than in the latter. 

Reaction of Fluorine with Carbon 

Moisson in 1890 obtained carbon tetrafluoride, 
CF 4 , by the action of fluorine on carbon, and Ruff 
and Keim (1930) showed that hexafluoroethane, 
C 2 F 6 , and possibly higher compounds were also 
formed. J. H. {Simons and L. P. Block ( J . Amer . 
Chem. Soc., 61, 2962 ; 1939) have further investigated 
the reaction, which is complicated by explosions 
unless the reaction tube is heated just bolow dull 
red, and the carbon is mixed with amalgamated 
copper gauze or with a small quantity of merourous 
or mercuric chloride. The liquid product was fraction¬ 
ated, and the following compounds isolated: CF 4 , 
OaFa, C s F 8 , CiF 10 (two isomers), C B F 10 , C*Fi 3 and 
C 7 F 14 . The first five are gases, the rest liquids. The 
probable synthesis of a large number of similar com¬ 
pounds is inferred. Their physical properties approach 
very cloBely those of the inert gases. 

Nature of Radio Fade-out 

A paper. (Phys. Rev,, March 15) by L, V. Bcrknor 
discusses the nature of radio fado-outs in the earth’s 
sunlit hemisphere wliioli are coincident with bright 
solar chromospheric eruptions and with certain goo- 
magnetic effects of a specific character dosoribod by 
Fleming and MoNisli. They are examined by moans 
of the vertical incidence recording of ionospheric 
echoes with a wide range multi-fmquoncy technique. 
It is concluded by examining a Bories of observations 
that a fade-out is beat described as an upward pro¬ 
jection of the lower (absorption) limit of echo return, 
and tliat it is caused by intense absorption of ionizing 
radiation which emanates from bright chromospheric 
eruptions either at the base, or below, the JU region, 
that is, below the 110 km. level. It is shown that no 
appreciable absorption of chromospheric-eruption 
radiation takes place at a height greater than that 
of the E region. Hence a process of selective absorp¬ 
tion must operate. The localization of the region of 
intense absorption to space below the 119-km. layer, 
is interesting. An analysis of geomagnetic effect 
during a number of fade-outs observed by McNish 
shows it to he an augmentation of the diurnal varia¬ 
tion of terrestrial magnetism. This is proved by the 
fact that not only is the magnetic vector of the 
associated geomagnetic effect always in the same 
direction as the diurnal variation, but also these vec¬ 
tors agree in direction at locations where the diurnal 
variation veotor appears anomalous. It is not only 
similar in character to the diurnal variation but must/ 
also arise in the same atmospheric regions, and, there¬ 
fore, must in fact be a part of it. It appears from the 
state of the theories tliat only the Stewart-Schuster 
‘atmospheric dynamo* theory of diurnal variation 
is possible, taking into account tlio restrictions impORod 
by those observations, 
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EUROPEAN ORDER AND WORLD ORDER 


P OLITICAL and Economic Planning (P.E.P.) has 
issued a readable but comprehensive pamphlet 
entitled “European Order and World Order”. The 
principles on which the maintenance of Western 
civilization depends are summarized under four head¬ 
ings : freedom of thought, speech and movement; 
establishment of the rule of law both nationally and 
internationally ; the progressive use of the State as 
an instrument of public welfare, not merely for 
policing or the protection of private interests ; and 
the organization of production and distribution to 
raise the standards of living and of life of all peoples. 
Compromise on, or surrender of, any of these 
essential values endangers the stability of our whole 
civilization. The central problem for Europeans is to 
make clear those principles, to see that our institu¬ 
tions and policies conform to them and to place 
behind them an overwhelming and enduring assembly 
of forces. 

The success of the totalitarian challenge has been 
due largely to lack of clear thinking and moral 
courage in the democracies. It has scarcely been 
recognized that peaoeful * change, in both domestic 
and international affairs, depends upon extensive 
research and planning, so that problems are seen and 
dealt with before they become chromo or acute, and 
before their reactions on other problems multiply. 
Technical and economic advances have made all 
countries so closely interdependent that the corre¬ 
sponding political advances can no longer be 
delayed. 

While a crushing military defeat of Germany may 
not be necessary, it is vital that the basic principles 
of civilization represented by Great Britain and France 
should emerge triumphant. It has been necessary 
to reassert those principles in war because of recent 
failures to vindicate them in peace—failures which 
arose inevitably from the widespread attitude which 
insists on a complete divoroe between economics and 
social needs, and at the same time has refused to 
face continuing after school age that blend of 
training and public propaganda known as educa¬ 
tion. 

The fundamental task in reconstruction is to fill 
in these gaps in the use of economic power and of 
leisure, the existence of which has been exploited by 
extremist movements. Unless that is done, no 
political superstructure and no expression of ideals 
can save Western civilization from disintegration. 

Much progress has recently been made towards the 
establishment of world economic security, particularly 
in respect of the basic raw materials and foodstuffs. 
Wheat, beef, sugar, tea, whale-oil, rubber, tin, steel, 
aluminium and other commodities are already con¬ 
trolled on a world-wide or a European basis, although 
most of the schemes are still very young. These 
schemes require extension and improving by securing 
their joint control by consumer and producer interests, 
and providing buffer pools under disinterested man¬ 
agement, and by making them accountable to an 
international supervisory authority, such as a Perm¬ 
anent Cartel Commission of the League of Nations. 
Other steps in the same direction Would be the 
establishment of international public utility corpora¬ 


tions, comparable with tlio Tennessee Valley 
Authority, for backward territories, and the provision 
of international machinery for rendering raw materials 
available on special terms for particular baokward 
areas, victims of aggression, or in times of national 
disaster, etc. The creation of international mechanism 
for rural loans, gronts-in-aid and price insurance A 
schemes are other measures suggested to relievo the 
want and insecurity of primary producers. 

The idea of a division of the world into industrial 
countries and a much larger group of colonial primary 
producing countries is miscluevous, and industrial 
development of all countries within their economic 
limits should be encouraged. Finance should bo 
subordinated to trade and economic development. 
Again, the systematic development of social services, 
accompanied by competent economic and financial 
policies, would be a powerful aid to world order and 
could greatly increase the productivity of people* 
burdened with ill-health. In education, as in the 
organization of the creative use of leisuro or the 
development of colonios, thero are largo opportunities 
for international effort. 

The logic of events in the economic and social 
holds is compelling an international approach and 
thereby inducing a roconaidoration of the relation 
between nationalism and wider groupings. On the 
question of the federalization of Europe, the broad¬ 
sheet touchos but scantily, pointing out that our aim 
must be to croato politico 1 forms out of which a fully 
developed federal system could easily emerge when 
the necessary degree of economic and political homo¬ 
geneity in Europe has been attained. The problem 
of European order con and should bo isolated within 
the problem of world order. Kottlomonl of the first 
would simplify settlement of 1 lie second, particularly 
as large areas in other continents are European 
dependencies. 

The term European order m itself raises the 
question, what is Europe, whether it should inolude 
or not Great Britain or the CJ.H.SJt., for example. 
No treaty or political mechanism can provide sub¬ 
stitutes for courage, foresight, intelligence and 
integrity, but it is important that the settlement after 
the war should both express and further tho unity 
of European civilization by a suitable moolianism, by 
eoonomic stimuli, by education and leadership. 

The broadsheet accordingly proposes that the 
settlement should include not only provision for 
common institutions and common funds, but also tho 
formulation in broad terms of the essential conditions 
of European civilization, booked by organized 
publicity, as strong and as effectively watched as the 
police arm. The establishment of a standing European 
Council in appropriate relation with the League might 
lead to a start in financial and eoonomic affairs. It 
would involve, however, a common policing agency 
for Europe or part of it, and also a specific agency 
for economic and social reconstruction, adequately 
financed. Many functions such as the improvement 
of communications, credit facilities, health services, 
education and research could be promoted more 
effectively by a European agency than by a host of 
national agencies. 
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THE COLONIES AND FOREST ADMINISTRATION 

By Prof. E. P. Stebbing 


I N his Annual Forest Administration Report for 
1938* the Conservator of Forests, Trinidad and 
Tobago, summarizes the forest policy in force. The 
clauses merit repeating here, for though they have 
*been current in forest management in the British 
Empire for several decades, they have often proved 
to be pious platitudes rather than a carefully 
thought-out planning to which the Government 
concerned intended to adhere rigidly. The clauses 
are : 

“(1) The permanent reservation by the Crown of 
suitably situated areas of forest of a total acreage 
sufficient to supply the benefits necessary for the 
welfare of the community—indirect benefits in the 
form of the maintenance of climatic conditions for 
agricultural crops, preservation of water supply, pre¬ 
vention of erosion and flooding, and so on, and direct 
benefits in the form of the supply of forest produce. 
(2) The management of these forests in such a way 
as to encourage the fullest possible utilization of 
their products on the basis of a sustained yield. 
(3) Such improvement of the existing growing stock 
as will enable the Colony in the future to become 
at least self-supporting in lumber.” 

There is nothing new in this. It may be found in 
one form or another in the forest reports and memo¬ 
randa of every Colony. In the past, how much of 
these praiseworthy aims has been effected ? It may 
be admitted that the Forestry Department in Trinidad 
in the past decade or so has received support from 
the Government which has enabled progress to be 
made in a corroct forest administration. But even 
here the forestry question appears to be regarded 
not as a whole but as applying to parts of the country 
only. It is Baid that the general position with regard 
to forest reservation is eminently satisfactory except 
in the western portion of the Northern Range. In 
thiB district apparently the greater part of the land 
area has for many years been under private owner¬ 
ship, and until recently was mainly covered by cacao, 
forest or Becond growth. The Conservator, on the 
subject of this area, continues as follows : 

“In the present depressed state of cocoa, land 
owners are renting out increasing areas of steep hill- 
“ sides to agricultural peasants, who grow field crops, 
such as maize, tomatoes, etc., thereon, under a 
system of shifting cultivation. These peasani s prefer 
the highest,, steepest, and most inaccessible portions 
of the hillsides, as the danger of loss of crops by 
praedial larceny is thereby lessened. The abnormally 
high rainfall of 1938, coupled with the increase of 
clearings, was productive of erosion, flooding and 
landslides to an unusual degree, and revealed clearly 
the dangers of the existing situation. The problem is 
funder investigation by the Lands Advisory Com¬ 
mittee,” 

This description might equally apply, taking local 
conditions into consideration, to parts of West or 
East Africa, the Malay States, the Dominion of South 
Africa,’and elsewhere. 

^ouncil ^per * o* 48 of 1989. (Trinidad : Govommonfc Printer, 


It is admitted that the utilization of local forest 
produce in Trinidad has not reached by a long way 
the maximum production permissible, either in the 
more or less pure mora (Mora excelsa) forests or in 
the natural mixed forests of the Colony. In the 
latter the complaint is made that the high cost of 
exploitation, owing to their small volume-production 
per acre of marketable species, is a factor contributing 
to the Colony’s dependence upon imported soft woods. 
From a perusal of the report it would at first sight 
appear that this latter was a new problem. Bub it is 
one whioli has been in the past, and is at the present 
day, facing the forester in charge of tropical broad¬ 
leaved forests the world over. It. is the business and 
duty of the trained forest staffs to devise methods 
of successfully dealing with this problem. But they 
require their Government to have a fixed forest 
policy, to maintain an adequate forest staff not 
subject to repeated fluctuations, and to make avail¬ 
able adequate grants of money for development. 

During the War of 1914-18, the Colonies and their 
forest services were offered a great opportunity. 
Imports of foreign timbers, chiefly softwoods, were 
cut off. They had to depend upon their own resources. 
Most of them realized their own weakness and 
incapacity owing to the paucity of their forestry 
staffs. These have been considerably strengthened 
since then, though in many cases they fall far short 
of what is required. 

The Colonies are now offered a second chance. It 
may be suggested that the work which should be 
required from the forestry staffs in all the Colonics 
during the continuance of the war should procoed 
on two main lines : (a) Map and report all areas in 
the Colony subject to any and all formB of erosion, 
whether forest or agricultural (that is, in the form 
of shifting cultivation); ( b) carry out an enumeration 
survey or stock mapping in all forests accessible, and 
likely to be accessible by means of a grant to open 
out communications, on a 5 per cent enumeration 
basis, of such species and only such species as from 
thoir locally known qualities are likely to prove 
saleable, over and above the timber species already 
of marketable value. 

This work of primary importance to the Colony 
conoemed has not been carried out in a detailod and 
concentrated manner, as is well known. The finance 
departments of the Colonies have not boon able to 
see beyond the annual revenue produced from the 
forests ; the staff have fritterod time away over this 
revenue-hunting business ; or in experiments with 
small areas of plantations, fuel and otherwise, neces¬ 
sary as this work may have boon ; and so forth. 
Since the War of 1914-18, a quarter of a century 
has passed and but small progress in the correct 
conservancy of its forest estates has been made 
by the Colonial administration as a whole. They 
are now given a second chance, with all the 
advantages of having clearly before them iho 
opportunity lost twenty-five yoars and more ago. 
Will they profit by the lesson of the past and 
take it ? 
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ORIGIN OF DEFECTS IN COPPER CONDUCTORS 


M R. J. E. DEERING contributes a useful article 
on the origin of defects in copper conductors 
to the Electrical Review of October 3. When hard 
drawing became a common practice, copper wire 
became a practical substitute for galvanized iron 
wire for overhead telegraph and telephone lines. 
The effect of the process was to raise the tensile 
strength of copper from 6-5 tons to 20 tons per 
square inch, which is almost equal to that of wrought 
iron, whilst its resistance is only about one-sixth. 
The effect of the cold drawing of copper is to make 
its resistivity only about 3 per cent higher than 
that of standard annealed copper. 

Most contracts for the supply of copper wire quote 
the British Standards Institution specification, which 
states that the wire shall be approximately circular 
in section, smooth, uniform in quality, pliable, free 
from scale, inequalities, ‘spills’, ‘splits’ and other 
defects. Mr. Beering states that representatives of 
purchasing firms engaged upon the inspection of 
copper wire may be able to detect physical defects 
and yet are often unable to detect their origin. The 
following consideration of the different stages of 
manufacture will greatly facilitate the tracing of the 
causes of shortcomings. 

During its passage through a succession of rolls 
after it has been ejected at white heat from the 
furnace, a copper billet, initially measuring 6 ft. by 
4 in. by 3-J- in. and weighing 250 lb., increases in 
length as its cross-section diminishes. It emerges 
from the rolls at a greater linear speed than that at 
which it entered* for it not only takes up the speed 
of the rolls, but is also squeezed forward by an 
amount corresponding to the reduction in cross- 
sectional area. Rapid operation is necessary, as it 
prevents too great a difference in temperature of the 
metal from one end to the other, causing sometimes 
1J per cent variation in the tensile strength of the wire. 

To ensure a reasonable temperature throughout 
the rod before being drawn into wire, it is ‘roughly 
annealed* by heating at 1200° F. and quenching with 
water. It is then pickled in dilute sulphuric acid to 


remove mill scale. During the rolling, the shape of 
the croRS-section is varied from pass to pass, for if 
the section were circular throughout fins would be 
produced ; these would be bent over in iho next pass 
to form ‘cold shuts’, which might be below the surface 
for a distance, and possibly remain throughout th<^ 
complete process. A combination of shapes--squaros, 
ovals and rounds—is therefore used, and this kneads 
the copper, rendering it liomogoneous and ductile. 

The next stage is the broaking down of the rod by 
pulling it through a dieplate with 12—IS holes. The 
dies are usually of steel, but for copper cast iron is 
sometimes used. For drawing long lengths of the 
wire, diamond dies aro occasionally omployod. Each 
hole has two zones—a short tapered ono and a bell- 
mouth leading up bo the approaoh. The walls of the 
latter must be quite clear of the entering wire, which 
might otherwise cause the metal of the die to bo 
drawn forward and piled up in the throat. 

A departure in circularity in section may occur 
during wire-drawing, if the wire has slipped on tho 
drum of the coiling block, resulting in a ‘fiat’ on tho 
surface through rubbing. Lack of smoothness is 
sometimes due to the same cause. Non-uniform 
quality is traceable to impurities in the ore itself. 
Absorption of gases giving rise to blowholes when 
iho ore is being smelted into billots may also occur. 
If during rolling a rod crowds a pass and issuoR 
with fins, those may become laid into tho rod and 
show up as ‘spills’ on tho surface. These are eliminated 
by ‘scalping’. 

The origin of ‘split s’ occurs in tho smolting stage. 
If a fresh supply of metal is poured into a ladle 
which already contains a small amount of molt on 
metal, tho two will not mix or wold together. Tho 
seam or seal so formod will remain throughout the 
rod or wire being rolled and covered in later stages, 
so that it may appear on the surface at odd intervals. 
Two interesting photomicrographs are shown of 
a high-conductivity copper rod and of a section 
of the same rod after it has been made into hard- 
drawn wire. 


BELGIAN EARTHQUAKE OF JUNE ii, 1938 


T HIS earthquake has been studied by O. Somville, 
chief of the Belgian Seiemological Service 
(Annalee de VObservatoire Royal de Bdgique, S6rie 
3, 2; 1939). On June 11, 1938, at midday by the 
public clocks near the epicentre, an earthquake was 
felt in Belgium, North France, Holland, North- 
West Germany, Luxembourg and South-East 
England. 

The shock reached intensity VII on Sieberg’s modi¬ 
fication of the Mercalli-Gancani Scale in central 
Belgium where it was strongest, and displaced tiles 
as far away as Heme Bay in England. The earth¬ 
quake was the most intense of approximately 140 


experienced in Belgium since the year 1086. At 
the Belgian Observatory at Ucole the Wiecliert 
mechanical instruments were thrown completely 
out of gear, though the long-poriod Gralitzin 
instruments with galvanomeirio registration gave the, 
distance as between 50 and 60 kilometros fronj[ 
TJecle and suggested that the epicentre was to the 
north-west. This latter proved incorrect, as the 
epicentre by later calculations turned out to be 
between Audenarde and Renaix, almost west of 
Ucole, On a basis of 3,570 communications, isoseists 
were drawn using Sieborg’s modification of the 
Mercalli-Gancani Scale, and two maps showing the 
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disposition of these are figured in the text, together 
with a map showing the point intensities in 
Holland. 

It appears that altogether 17,550 chimneys were 
damaged, 3,000 in Courtrai alone, which represents 
40 per cent of the possible number. There was no 
loss of life though ten people were slightly injured. 
Most people heard a sound as of the passage of a 
heavily laden cart, and several experienced two 
shocks, of which the second was the stronger. By the 
method of hyperboles the epicentre was found to be 
at geographic co-ordinates 50° 47' N3° 35' E., with 
an uncertainty, of 4 or 5 km. A diagram of the 
determination is given in the text. The depth of 
focus, using the Mohorovicic tables of *P-P„ and 


SACRED FEASTS OF 


I N “Ethnography of the Fox Indians” by William 
Jones, edited by Margaret Welpley Fisher (Bureau 
Amer. JEthnol., Bull. 125 ; 1939), certain passages are 
tentatively identified with the contents of a sealed 
packet recording “ancient mysteries” of the Fox 
Indians, reported to have been among papers in the 
custody of the author’s father (see Nature of 
November 25, p. 914). These passages deal with 
“The Sacred Feast”. 

One kind of sacred feast is held in autumn, winter 
or spring. A man kills a deor and decides to pray. 
He informs a number of members of his own gens, 
say, the Eagle gens, of his intention, and each brings 
food, maple sugar, pumpkin, corn, etc. The prayer 
is held during the day, beginning in the morning. 
Waiters come to the lodge of the man getting up 
the feast and proparo the food ; and invitations are 
then sent to others outside the gens. When the 
guests appear they find the Eagles waiting for them, 
seated at one end of the lodge, with the medicine 
bags spread out in front of them. They drum the 
air slowly with gourd rattles and chant songs. 
Before the first singing and while the food is cooking, 
the Eagles say to themselves to which spirit the food 
is sacrificed. The sprinkling of tobacco accompanies 
the mention of each spirit’s name. A period of silence 
follows, then when the food is cooked the second 
singing and the eating begin. All food must be 
eaten before the fourth singing begins, and at 
the close of the fourth singing all the people 
disperse. 

At the summer feasts in the summer bark lodges 
there is added dancing. As soon as the com ripens, 
thanksgiving feasts are held to winch each gens 
invites members of the different gentes. These 
services are religious, preparatory to the thanksgiving 
dances. Each gens holds two services at which newly 
gathered corn is eaten as well as the flesh of a dog 
killed for the purpose. The inviting gens does not 
eat, but does the praying to the manitou for his 
goodness in giving them corn. These services 
^are purely religious and no one comes unless 
invited. 

In the same manner in tlio dances, such as the 
Wolf or Eaglo Feast dances, dog, the principal thing 
eaten, is on offering made to Manetowa to invoke 


Gutenberg’s corrections, was of the order of 45 km., 
and this was confirmed by the formula f or near sta tions * 

Time of propagation of P = ^ - - T A -» 

where h is depth of focus, A is epicentral distance 
both in kilometres, and V is speed of wave taken 
as 5 *7 km./sec. 

The initial time was calculated to be lOh. 57m. 42s. 
G.M.T., and it was found that north-east and south¬ 
west of the epioentre compression was registered first, 
whilst in the other two quadrants dilatation was 
initially experienced. Readings for P n P* P a S n and 
S pulses for twenty-four stations in Europe are given 
together with a graph, and seven of the seismograms are 
reproduced. Six notable aftershocks have been noted. 


THE FOX INDIANS 

his pleasure and presence at the dance, and no one 
comes to the dance unless he comes with the thought 
of coming into the presence of Manetowa. There is 
an atmosphere of sacredness ; all enter silently and 
slowly, and there is no hilarity. During the dancing 
the men not talcing part smoke or chew tobacco, 
while the women chew but do not smoke. The 
use of tobacco forms part of the rites to invoke 
Manetowa. 

A feast is often held for the spirit of sickness so 
that he may not bring sickness. He has the power 
of granting long lifo. He is a manitou. Onco a 
Winnebago—among the Winnebago, disoaso-giver 
was the most sacred of all their spirits—is said to 
have had the powor of driving away the spirit of 
sickness. When the people were all dying of smallpox, 
he rode a white horse painted green and decked out 
gaily. He would run towards a house, yell at the 
spirit within, and strike against the lodgo. Tljw ho 
did to drive out the spirit, and thereby gained many 
gifts. 

Before a run is made on the buffalo, ©very camp 
makes a sacred feast to the buffalo, in which 
the food must be pumpkin or com or maple-sugar; 
always sugar together with the other two if possible. 
Dog or any other kind of meat is not usod. The 
feast is made as soon as the hunters know they are 
in the vicinity of the buffalo. 

In the buffalo dance the men and women imitate 
the run and movement of the buffalo when in flight. 
The leader in the dance lias his head covered by a 
buffalo mane. Dog, corn and pumpkin are oaten. 

The Mowitihagi, “Dirty Little Ant”, otherwise 
known as “Those who worship the spotted calf”, is 
a society in which many of the members belong to 
the Thunder gens. It is a most important society, 
ranking with the gentes in some of the buffalo 
ceremonies. At its dance a small image of a 
buffalo made of stone is brought out from the bag 
in which it is usually kept and placed on the iloor 
halfway between two fires. It is about 8-10 inches 
long and 6-7 inches high, of red stono, and in every 
respect a representation of a buffalo bull. It is said 
to be alive and a manitou. Lx the dance, tobacco 
is offered to it. It is brought out twice a year only 
in the sacred feast of the Mowitihagi, 
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SCIENCE NEWS A CENTURY AGO 

The Observatory of the Rajah of Tr a van core 

“We have seen with not a little pleasure,” said 
the Athenceum of December 7, 1839, “an Astro¬ 
nomical Ephemeris, printed at the press of the 
Rajah of Travancore, and calculated for the meridian 
of the observatory recently established at Trivan¬ 
drum, the capital of that State. Those who feel an 
interest in the intellectual progress of the people of 
India must be gratified to learn that the computa¬ 
tions for this work were all made by native youths 
of Travancore, who received their education at the 
free school maintained by the Rajah. His Highness 
. . . came to a determination, in 1837, to establish 
at his capital an observatory of a superior kind ; 
with the double view of affording his aid to the 
advancement of astronomical science, and of intro¬ 
ducing, by its means, correct ideas of the principles 
of tins science among the rising generation under his 
government. For the situation of Astronomer he 
chose Mr. John Caldecott, who, aided by Colonel 
Fraser, the British Resident at Travancore, decided 
on the plan of the building which is now erected, 
and which stands in latitude 8° 30' 35* N.» longitude 
70° 59' 45* E. Hitherto the observations have been 
carried on with small but excellent instruments 
belonging to Mr. Caldecott; but his Highness the 
Rajah intends to furnish it with the finest instruments 
to be procured in Europe, having, for this purpose, 
secured the services of T. Jones, T. Simms, and 
Dollond. . . 

John Caldecott, who was bom in 1800 and died 
in 1849, was the commercial agent to the Government 
of Travancore, but after the erection of the observa¬ 
tory devoted himself entirely to science. He was 
elected a fellow of the Royal Society in 1840. 

Vegetable Monstrosities 

The issue of the Medical Times of December 7, 
1839, contains the following note : “At the Litmean 
Society on December 3 the secretary read a com¬ 
munication from the Rev. Mr. Hicks describing some 
vegetable monstrosities recently met by him in the 
neighbourhood of York. They consisted in a union 
of two or more flowers into one, without any lines 
of junction whatsoever being visible, and in a multi¬ 
plication of the stigmata, the pistils and petals of 
the plant—what De Candolle has denominated, with 
great propriety, an unnatural excess of fructification. 
In one or two species of iris and in a specimen of 
sorophularia nodosa, or sulphur wort—all which were 
exhibited to the meeting—the malformation of 
structure was strikingly apparent.” 

Iron Smelting in India 

An? a meeting of the Asiatic Society on December 
7, 1839, extracts from a journal by Captain Jacob, of 
the Bombay Army, were read. One of these referred 
to the process of iron smelting in the Mahabaleshwar 
Hills. The smelting was carried on in the most 
primitive way imaginable. The ore was dug from 
pits 20 or 30 feet deep, and in appearance was like 
rough gravel. The furnace was a hole in the earth 
lined with charcoal, and fitted with a clay oven. The 
bellows were two goat skins, worked alternately by 
the hand, and terminated in a clay pipe, which 
formed the nozzle. About three hours were required 
to smelt 12 seers of ore, producing about 5-J seers of 
a rough, drossy, impure iron, which lost about 2 seers 
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more in being worked into its destined form. This 
quantity sold in tho bazaars for a quarter of a rupee 
(less than a penny a pound). Better English iron was 
finding its way into the hills, at tho samo price or 
even cheaper. 

Mortality in Malta 

The issue of the Medical Times of Docomber 7, 
1839, contains the following information : “From the 
absence of all malarious agencies the character of 
this island has been supposed exceedingly salubrious. 
The returns adduced, however, show that comparod 
with Britain, tho mortality is as 25 to 22 per 1,000 
of all ages : among the troops dining ilie 20 years 
antecedent to 1837 it averaged lSftths and the 
admissions to hospitals 1*142 per 1,000 of the force 
annually. Passing over the ordinary forms of disease, 
such as fever, ulcer, syphilis and others whoso fatality 
in the tropics is proverbial, the prevalence of diseases 
of the lungs, in a climate hitherto supposod par¬ 
ticularly favourable to persons predisposed to them, 
is marked as a singular circumstance. Consumption, 
in particular carries off a larger population, both civil 
and military, than it does in the whole United King¬ 
dom, for it appears by the bills of mortality that two 
thirds of the deaths are from this disease.” 


APPOINTMENTS VACANT 

Applications are invited for tho following appointments on or 
before tlio dates mentioned : 

Tbachbr op Bncunbhhino 8 triuj 30 TH-~Tho Ihinclpal, Technical 
Institute, Ladywoll, Dover. 

TTmvBBSiTY Grapetatb to direct Institute of Wnglhh Studies, 
Sofia—British Council, 3 Hanover Street, W.l (December H, quoting 
‘Holla*). 

Thkpouaky Fouboakthrh, (trade It (Male) lu the Meteorological 
Office—The tJndor-Hurrotary ol State, H.sj.h. (Met.), Department Q.A., 
Air Ministry, Adastral JIouhc, KlngMway, W.C.2. 

Temporary MuruoROLottioAh Ahhihtanth (Male) In the Meteoro¬ 
logical Office--'The Undor-Hmetary of Htate, H.g.11. (Met.), Depart¬ 
ment Q.T., Air Ministry, Adastral IKchihp, Klngsway, \V\(\2. 


REPORTS AND OTHER 
PUBLICATIONS 

{not inclvded in the monthly Books Supplement) 

Great Britain and Ireland 

British Standards Institution. No. 863: British Standard Speci¬ 
fication for Catorlflors. Bp. 60. (London: British Standards JLiibti- 
tutlon.) 3s. 6<L not. [2011 

Memoirs of the Cotton Roscarch Station, Tilnldad. Series A ; 
Gonetlos, No. 16: (a) Tho Gone tics of Leaf Shape in Diploid Cottons 
and the Theory of Gone Interaction; (b) The Genetics and Taxonomic 
Distribution of some Specific Lint Quantity Genes in Asiatic Cottons. 
By R. A. Show. Pp. 239-208, 2a. 04. Berios B: Physiology, No. tl: 
Experiments on the Extraction of Sap from tho Vacuole of tho Loaf 
of the Cotton Plant and their Bearing on tho Osmotic Theory of 
Water Absorption by the Cell, by T. G. Mason and B, Phillis ; Studies 
on the Partition of too Mineral EllomenlH in tho Cotton Plant. 1: Pre¬ 
liminary Observations on Nitrogen and Phosphorus, by B. Phillis and 
T, G. Mason. Pp. 681-686. 2a, 64, (London : Hmpiro Ootton Growing 
Corporation.) [2011 

Other Countries 

MAmoircs duMusfo Royal d’Ulsfcoiro Nafcurello de Belgique. M6moiro 
No. 86: L’Ordoylcten do Sart-Beruard. Pax Bug. MaiUloux, Pp. 
60+3 plates. Mexnolro No. 87: Da blologle du domains souterrain et 
la faune cayarnioole de la Belgique. Par Robert Leruth. Pp. 606. 
M6moire No. 88: Die subterrano Molluskonfauna Belgions. Von 
Caesar R. Boetfcgcr. Pp. 68+1 plate. Memoiree Hors 86rfo. BAsultats 
solentlflques du voyage aux Indos orientals Ndorlandalses de I»L. 
AA. RR. le Prince eb la Prlnoesae Leopold do Belgique. Publics par 
V. Van Straelon. Vol. 2, Fascicule 20: Gastropoda-pulmonata, 
Scaphopoda et Bivalvia. Par W. Adam efc % Loloup, Pp. 
™ ‘ “ plates, (Bruxelles: Musde Royal d’Hlstolro Naturoilo do 


126+7 
Belgique.) 
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An Indian Medical Review. By Major-General H. W, 0. Bradfleld. 
Pp. v+668, (Delhi: Manager of Publications.) 2,8 rupees; it. [2011 
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SCIENCE AND THE WAR 


S T. ANDREW'S DAY, November 30, saw the 
customary anniversary meeting of the Royal 
Society, held this year, not at the Society's rooms 
in Burlington House, London, but at Trinity 
College, Cambridge, where the offices of the Society 
were removed on the outbreak of war. 

In the general part of his anniversary ad¬ 
dress, Sir William Bragg spoke on the position 
of the Royal Society, and, by implication, of men 
of science generally, in relation to the war. He 
pointed out that a very large number of fellows 
of the Society are serving the nation in different 
capacities, but he is clearly not satisfied that full 
use is being made of the scientific resources of 
Great Britain. Sir William thinks—and his 
views will meet with general agreement—that 
in spite of the widespread acknowledgment of the 
effectiveness of science, the ways of using science 
and scientific men are being discovered too slowly. 
There can be little doubt that our administrators, 
as a body, laok that knowledge of the funda¬ 
mentals of soience which would enable them to 
make better and speedier use of its fruits. Sir 
William put this basic knowledge in the form of 
four “propositions’': 

“1, Science, that is to say, the knowledge of 
Nature, is of fundamental importance to the 
successful prosecution of any enterprise.” 

“2. Science is of general application. There is 
not one sdenoe of chemistry, another of electricity, 
another of medicine and so on : there are not even 
distinct seienoes of peace and war There is only 
one natural world, and there is only one knowledge 
of it” 

“3. Fruitful inventions are always due to a 
combination of knowledge and of experience on 
the spot.” 


“4. There are difficulties peculiar to the appli¬ 
cation of soience to war purposes”, in that it is 
not easy to maintain during times of peace the 
necessary connexion between this special applica¬ 
tion and the general body of science. 

These generalizations are well worth putting on 
record, for their significance extends far beyond 
the present times of stress which have provoked 
them. 

Sir William then turned to consideration of tho 
way in which more use might be made of science. 
He believes that, for the present, “the most 
successful ways of using knowledge are personal 
and elastic”, rather than through a formal Ministry 
of Scienoe, and ho threw out the suggestion that 
the Royal Society, possibly through a selected 
small group of fellows, might be used as a regular 
consulting body, giving advice as required and also 
being kept so informed of the progress of events 
that “it might foresee occasions and needs”. 

The suggestion should be given very earnest 
consideration. The task of selecting a suitable 
group of fellows of the Royal Society for this pur¬ 
pose would not be easy, but there is no gainsaying 
that the Society has a unique range of consultant 
experience on which it can call. In addition to the 
direct use of such a body, it may be suggested that 
close collaboration with the Central Register of 
specialists maintained by the Ministry of Labour 
in association with the Royal Society and pro¬ 
fessional institutions would have valuable con¬ 
sequences. In this way the Register might serve, 
not only as a source of scientific and other trained 
personnel, but also, as an index to the state of 
research in Great Britain, to suggest linos of 
investigation whioh may enable us, in Sir William's 
words, to “foresoe occasions and needs”. 
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DISCOVERY AND INVENTION IN WAR-TIME 


A PAHT altogether from limitations of resources 
>■ and materials imposed by national needs and 
the diversion of scientific workers from creative or 
fundamental work to emergency problems of 
defence and the like, the impact of war is rarely 
favourable to scientific advance. War necessities 
may, and often do, stimulate invention, but they 
rarely favour, and indeed commonly retard, scien¬ 
tific discovery and the advance of knowledge 
Even in such special branches as aviation, the War 
of 1914-18 actually retarded technical progress, 
and as has been pointed out in these columns 
from time to time, warped the development of 
civil aviation. 

Under conditions of war, the conservation of 
resources, and above all of creative and funda¬ 
mental thought and work, becomes a matter of 
prime importance, and we may well return with 
increased interest to the symposium on invention 
presented some years ago before the Institution 
of Mechanical Engineers, as well as to the highly 
suggestive study of 0. Nioolle, “Biologie do 
rinvention” (Paris : Libr&irio Felix Alcan), pub¬ 
lished in 1932. Although the symposium on 
invention was concerned primarily with the 
evolution of invention and the development and 
exploitation of invention relative to patent law 
and economic recovery, the broader questions of 
the place of invention in industry and its relation 
to scientific discovery received passing notice. 

Even in regard to invention, we may not assume 
too readily that all is, and will be, well under war¬ 
time conditions. The needs of a time of emergency 
are apt to stimulate invention to solve day-to-day 
or urgent problems rather than the long-range 
problems, and particularly those involved in the 
reconstruction and re-integration of social and 
economic life after the war. If the latter needs 
and problems are entirely neglected, there are 
likely to he many gaps in our knowledge and 
many unsolved problems which will hinder us 
reaping the full benefit of our war-time effort. 
Nor should it be forgotten that it is not only from 
ad hoc research or investigation that the solution 
or clues to the solution of even the most urgent 
problems have always come. Fundamental 
research has a stimulating and fertilizing value 
which should make us chary of starving it even 
in the direst necessity 


M. NicoUe's little book, however, mode a more 
serious attempt to probe the theory or mechanism 
of scientific discovery, to which some 4 attention was 
given in the symposium. In spite of frequent 
discussions, wo are little nearer to the under¬ 
standing of this question than in the time of^ 
Bacon. Fundamental creative ability may indeed 
defy analysis, but a knowledge of the conditions 
which encourage or stimulate it is worth while, 
all the more when the need to conserve resources 
is most imperative. 

It is recognized that discovery precedes inven¬ 
tion possibly by long spans of time, and invention 
itself presupposes knowledge' based on experiment 
and observation Broadly speaking, as Mr. 11. W. 
Dickenson pointed out in the symposium in 
question, a discovery is the apprehension 
of the order of Nature, while invention iB 
the guidance of the known forces of Nature 
into now channels for the benefit of man. What 
we are primarily concerned with here, however, is 
the ability to evolve now schemes or contrivances, 
commonly called inventiveness, and the factors 
which are favourable or unfavourable to the 
exercise or development of this faculty. 

Many factors have similar influences on both 
invention and the more creative act known as 
discovery. The initial effort required either in 
creative thought or inventiveness can be repressed 
or prolonged by excessive knowledge. The deaden¬ 
ing effect of the abundance of technical and 
scientific literature to-day has frequently been 
the subject of comment, whothor from the point 
of view of encouraging excessive specialization 
and pre-occupation with the details of a narrow 
field or from the mental indigestion it may cause. 

This position, howover, arises in part from the 
chaotic condition of scientific and technical 
literature, and the failure of scientific workers to 
organize a really adequate and effective abstracting 
service, with the advantages which the export 
handling of such literature and the elimination 
of duplicated effort would afford. The stringency 
of war-time conditions in regard to paper and 
printing may yet supply an added stimulus where 
the rational motive has been insufficient to over¬ 
come inertia or prejudice. 

Even when allowance is made for suoh retarding 
influences, it has to be admitted that fundamental 
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creative ability defies analysis. Although, at 
the present time, a wide experience is more 
necessary than ever, conscious thinking out 
in soience is a process rarely if ever leading to 
novel results. As Sir J. J. Thomson observes in 
“Recollections and Reflections” : “New ideas come 
more freely if the mind does not dwell too long 
on one subject without interruption. It is, I think, 
a general experience that new ideas about a 
subject come when one is not thinking about it 
at the time though one must have thought about 
it a good deal before. It is remarkable that when 
ideas come in this way they carry conviction with 
them and depose without a struggle ideas which 
previously had seemed not unsatisfactory”. 

The creative mind concentrates more or less 
intensely for a less or greater space of time upon 
a problem for which no solution is known. A new 
and correct solution comes to it in exactly the 
same way as a forgotten name or fact often comes 
to us after we have cudgelled our brains in vain 
for it. Just how or what determines the incidence 
of the new idea remains an unexplained mystery. 
We can only note the predisposing factors which 
stimulate it or appear to accompany it. 

One of these has already been noted— 
the break in conscious thinking about the 
subject. Dr. H. S. Hatfield pointed out in tbe 
same symposium that in early youth the power 
of assimilation may afford a criterion. The creative 
mind frequently has much less power of assimila¬ 
tion, but along some particular line it actually 
runs ahead of the mattor presented to it, re-invent- 
ing what is known. Initiative is another charac¬ 
teristic, even if we dissent from the proposition 
that genius is morely a capacity for taking infinite 
pains. It is rare, however, to find genius without 
that capacity, at any rate in directions which 
serve its ends. 

Again, creative work is rarely accomplished by 
the steady round of daily hours most favour¬ 
able to routine work. It has mostly been 
accomplished in violent bursts of overwork at 
high pressure, alternating with periods of com¬ 
parative idleness in which the unconscious mind 
is able to order its content. Problems are not 
solved more slowly by easier going; rather they 
are not solved at all unless the attack reaches 
a certain intensity. The creative act, as M. 
Nicolle points out, is essentially irrational. We 
cannot impart merely by training the sense of 
values and the capacity to discriminate instan¬ 
taneously between essential and non-essential. 


We can only hope to supply the conditions or 
opportunities in which they flourish and develop 
and in which they can bo most readily stimulated. 

Creative genius, again, is something more than 
intelligence. It is not simply the acquisition of 
new facts and their systematization. Suoh powers 
may be possessed to a high degree by minds 
incapable of creative originality. It is indeed true 
that if genius is to accomplish anything effective, 
it must be accompanied by good sense, and that, 
even so, collaborators may play an indispensable 
part by keeping the creative spirit in touch with 
realities and supplying just that capacity to work 
out the consequences or practical applications of 
the discovery with which genius is apt to bo too 
impatient to trouble. Anything that endangers 
its spontaneity or limits its freedom, however, 
threatens the creative spirit. True though it 
may be that genius may triumph over any 
misfortune or obstacle, it is only those who 
succeed of whom we hear. 

In science, no less than in art, creative work 
flourishes in an atmosphere of sympathy and 
enthusiasm, where the mind is quickenod and 
encouraged to expand. We lay oonstraint or even 
discipline on the truly original at our peril. 
Such minds are rare, but it is difficult to distinguish 
between latent genius and tho normal intelligence. 
It is ono of tho dilemmas of wartime that we must 
seek to preserve for tho creative few the full 
freedom of thought and work essential, while the 
many accept the discipline and constraints de¬ 
manded in the national interests. More, rather 
than less, in war than in peaoe, the prioe of liberty 
is eternal vigilance, and no severer task lies upon 
the shoulders of soiontifio workers than that of see¬ 
ing that all the vigour which they bring to national 
service in its myriad needs, and the readiness with 
which they accept sacrifice and discipline with 
their fellow citizens, shall not’be allowed to impair 
for ono moment tho disinterested searoh for truth. 
They who claim to be defending the cause of 
freedom and truth must see to it that, within their 
ranks at least, the quest for truth is unimpeded, 
and that no political considerations are allowed 
to fetter discovery or exposition of its results when 
these are prompted by the disinterested desire to 
enlarge the bounds of knowledge. Ultimately it is 
in the truths won in many fields of knowledge— 
physical, eoonomic, social—by creative minds 
that alone we oan build the new social order 
which will make the present sacrifices worth 
while. 
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THE COMPLETE CORRESPONDENCE OF LEEUWENHOEK 


Alle de brieven van Antoni van Leeuwenhoek 
(The Collected Letters of Antoni van Leeuwenhoek) 
Uitgegeven, geillustreerd en van aanteekeningon 
voorzien door een Commissie van Nederlandsche 
geleerden (edited, illustrated and annotated by a 
Committee of Dutch scientists). Deel (part) 1. 
Pp. 454 -f 40 plates. (Amsterdam : N. V vSwets 
and Zeitlinger, 1939.) 

I N 1931 when the Royal Dutch Academy of 
Science and the leading medical authorities in 
Holland were considering how best to celebrate 
the tercentenary of the birth of Leeuwenhoek in 
1632, it was resolved to prepare and publish a 
complete annotated edition of his scientific* 
writings, accompanied by English translations 
English-speaking people will be grateful for the 
translations, and will appreciate cordially the 
compliment implied in this decision. The Royal 
Society of London from the very outset gave 
valuable encouragement to its humble Dutch 
correspondent, and in doing so displayed the 
soundest judgment, since Leeuwenhoek’s earliest 
letters by no means foreshadowed the important 
results he was later to achieve; and this is all 
the more surprising when it is remembered that 
his first letter was written at the age of forty. 

The present instalment of this difficult and 
important enterprise, the first of twenty, is an 
imposing quarto volume whioh includes a general 
introduction and preface by Prof. G. van Rijnberk, 
the president of the committee, the first twenty- 
one letters written between April 1673 and 
Eebruary 1676, in Dutch and English versions, a 
discussion by Dr. A. Schierbeek of Leeuwenhoek’s 
micrometric methods as related to modern stan¬ 
dards, brief notes on the persons mentioned by 
Leeuwenhoek and the annotators, bibliography, 
indexes in Dutch and English, and thirty-nine 
plates baaed on photographs of the original 
\ drawings which have survived, and also some 
modem figures which the committee considered 
essential to elucidate the text. The work is well 
printed, but the paper used in the plates is so 
friable that in the reviewer’s copy one sheet had 
broken at the hinge and worked loose before the 
book was used. Also we suggest that it is a mis¬ 
take to reproduce line engravings as half-tone 
blocks—the line block gives a better result, is 
less costly, and can be printed on durable paper. 
It must be allowed that the illustrations of tho 
work generally admit of some improvement. In 
particular the figures of Leeuwenhoek’s micro¬ 


scopes are unworthy of an edition which aspires 
to present to us the complete Leeuwenhoek, In 
1921, Roemer published photographio reproductions 
of the Utrecht microscope which were admirable. 

Of the twenty-one letters now listed one has 
never been available and its contents are there¬ 
fore unknown, and two others are merely covering 
letters of only a few lines each. Hence this volume 
deals with but eighteen of the relevant loiters. It 
has, nevertheless, taken several years to prepare, 
so that unless the rate of publication can bo 
materially accelerated tho entiro correspondence of 
some two hundred and eighty letters can scarcely 
appear in the lifetime of tho present generation. 
A similar Dutch undertaking—the works of Chr. 
Huygens—was commenced in 1888 and is still 
proceeding. All tho eighteen letters above men¬ 
tioned were published in Holland in extent in 
1931 with English translations, exoept those whioh 
had boen more or less completely translated in the 
Philosophical Transactions . Tho present volume, 
therefore, contains nothing now apart from those 
passages whioh were rejected by the Philosophical 
Trajisactions translator. These omissions prove 
to bo of little importance, except perhaps the 
section on digestion which forms tho conclusion 
of letter 18 (12). 

The first concern of tho English reader will be 
with the accuracy of tho translation. Most Dutch 
biologists speak and write English so well that it 
would soom unnecessary, and even ungracious, to 
offer them any assistance. Nevertheless, there 
are oriticisms to bo met, and wo would strongly 
urge the Dutch committee to anticipate them by 
submitting the English version of all future 
volumes to the censorship of one of their English 
friends. The translation, or rather tho interpreta¬ 
tion, of Leeuwenhoek, duo largely to his chatty 
and inexact manner of expressing himself, can be 
quite speculative and laborious. We had hoped 
that these difficulties, magnified in Great Britain 
by lack of familiarity with the language and 
customs of seventeenth century Holland, could and 
would be resolved by a Dutch-Bpoaking committee. 
When the Philosophical Transactions translator 
found himself in deep waters, as ho frequently did, 
he took refuge in a literal translation of Leeuwen¬ 
hoek’s words. That , however, is the way of ease 
and perplexity. In Dobell’s book tho problems 
were faoed with uncompromising determination 
and precise knowledge, and most of them yielded 
to this treatment. Our Dutch friends, on tho other 
hand, havo made tho mistake, as we think, of 
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adopting the orthography and faulty text of the 
Philosophical Transactions exactly as printed , not 
even excluding typographical errors. Obvious 
downright mistakes are of course corrected, and 
those parts which were omitted in the Philosophical 
Transactions are translated into modem English. 
The result, leaving us as it does practically where 
we were, is somewhat disappointing. 

We admit that to edit the whole of the Leeuwen¬ 
hoek correspondence with the meticulous scholar¬ 
ship of a Dobell would be a stupendous task, and 
could not be entrusted to one man, but this is a 
case where the counsel of perfection is not an 
alternative but the only course to follow. In 
consequence of the method adopted by the Dutch 
Committee, the Philosophical Transactions letters 
are presented to us in a hybrid dialect which 
even an Englishman cannot fully comprehend 
without recourse at times to the Oxford 
Dictionary, nor is any attempt made to parallel 
the distinctive style of the original. Moreover 
the same word may have a different connotation 
in seventeenth and twentieth century English. 
We cannot but feel that, if only for the sake of 
uniformity, the Philosophical Transactions versions 
should have been corrocted and modernized, so 
as to reduce the whole text to the same idiom. 

A few examples as reprinted by the Dutch 
Committee from the Philosophical Transactions 
will illustrate the point: p. 33, *''Whence I am 
prone to collect” [inclined to the opinion] ; p. 107, 
“in some few places [in the liver] the blood lay 
vein-wise . , . dispersed through the Liver out 
of the veins” [? veined like marble] ; p. 109, 
“These Globuls I judged to be blood, and that, 
pricking our body with a pin without hitting a 
Vein, the bloody Globuls did issue from between 
these [muscle] filaments” ; p. 123, “the red 
Globuls agitated pesle-mesie, and as if each 
Globul had yet a second motion, and that about 
its axe” [pell-mell and axis]; p. 197, “the holes 
in the % Nerve were not round nor so regularly 
posited by one another” [punched] ; p. 303, 
"appeared to me in my Microscope, of the thick¬ 
ness of a great Bread-knives back” ; p. 305, “it 
oused but very slowly through blew Paper”; p. 
317, “then will each degree of hardness . . . 
cause more or less sharpness of taste upon our 
Tongue, and consequently produce a su[i]table 
operation” [specific reaotion]. In this passage the 
editors have modernized the spelling of “sutable”, 
and in another place they have substituted “I 
prepared” for “I did myself prepare”, but why 
they should have done so in these and a few other 
cases whilst ignoring all other archaisms is not 
explained. 

Here are some examples of their modern English 
to which objection could be taken: p. 173, “the 


yolk-cells give these eggs a troubled [turbid] ap¬ 
pearance” ; p. 209, “examination of the optic 
nerve by picking [teasing] it” ; p. 217, “post¬ 
mortal changes in the optic nerve” ; p. 221, 
“inhomogenous nature of tobacco-smoke’ 3 ; p. 
223, “containing in its inner hollow a grain of 
gun-powder” ; p. 227, “the sting of a scorpion 
is not letal” [use of German instead of English 
equivalent] ; p. 349, “egg-pod” [shell membrane] ; 
p. 355, “That is why it may make [give] the 
impression of a cavity” ; p. 357, “the medulla 
often contains air, and then appears to be black, 
owing to a total reflexion [!] of the light”. To 
•translate ‘ k Heer lief hebber ’ * as 4 ‘gentleman amateur” 
is to carry literalifcy too far. “Philosopher” or even 
“virtuoso” (as on p. 393) would bo more suitable. 

Apart from a uumber of minor misprints the 
following points should bo included in tho list of 
errata and addenda: pp. 41 and 73, Letter 5 (3) 
as published in the Philosophical Transactions 
includes a part (par. G) of Letter 2 ; p. 45, the 
plate of the bee in the Lancisian library in Romo 
is dated 1625 and bears the name of Stolluti ; p. 
75, “And exhibiting my Blood to myself in very 
small parcels, the globuls yielded very colour”—> 
the Philosophical Transactions version which is 
followed has it correctly “very little oolour” j 
p. 151, the belief that nerve fibres were tubes 
which transmitted fluid contents survived until 
the middle of last century ; p. 155, tho whole 
paragraph refers to the vagus and none of it to 
the optic nerve—in the latter part of tho paragraph 
Leeuwenhoek was perhaps describing the pul¬ 
monary plexus of the vagus ; p. 175, the suggestion 
that Leeuwenhoek discovered the eggs of tho liver- 
fluke in the gall bladder of the rabbity but not tho 
oocysts of Eimeria as suggested by Dobell, is so 
highly improbable as if > be unacceptable without 
further ovidenoo ; p, 213, dark ground illumination 
was undoubtedly described by Hooke in 1678, 
which lends colour to the oonjeoture that Leeuwen¬ 
hoek may have hit upon it in 1675 ; p. 219, 
sections as aids to anatomical study were used 
before Leeuwenhoek by Boyle (1663), Hooke 
(1665), and Grew and Malpighi (1672) ; p. 331, 
tho attribution of tho discovery of Daphnia to" 
Goedart by Swammerdam is difficult to explain 
but nevertheless an error, and the reference to the 
“Historia Gonoralis” 1665, Tab. VI, should be 
1669, Tab. I; p, 383, in discussing Leeuwenhoek’s 
estimate of a hairsbroadth the annotator has 
misunderstood a statement by Dobell, who did 
not assume that Leeuwenhoek’s wig was made of 
human hair—in fact the contrary is expressly 
implied. 

If some of the shortcomings of this work have 
been dwelt upon, it must not bo concluded that its 
merits are not considerable and impressive, The 
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defects we have mentioned are remediable for the 
past and preventable in the future. The dis¬ 
coveries of Leeuwenhoek are of such importance 
as to exact the highest standard of performance 
on the part of those who seek to do him honour. 
In the efflorescence of the arts and sciences which 


occurred in Holland in the seventeenth century, 
Leeuwenhoek occupies a commanding place, and 
therefore any commemorative edition of his 
writings should lefleet the universal reverence in 
which the genius of this rein irkable inan is hold. 

P. <7 Conn. 


MINERAL NAMES 


Descriptive List of the New Minerals, 1892 - 
1938 

Containing all New Mineral Names not mentioned 
in Dana’s ‘'System of Mineralogy”, sixth edition, 
1892. Compiled by George Letchworfch English. 
Pp. vii-j- 258. (New York and London : McGraw- 
Hill Book Co., Inc., 1939.) 18s. 

. GEORGE L. ENGLISH, well known to 
mineralogists all over the world from his 
long connexion with the firm of Ward’s Natural 
Science Establishment at Rochester in New York 
State, has compiled from various sources an alpha¬ 
betical list, with definitions, of all new mineral 
names not included in the sixth edition of Dana’s 
“System of Mineralogy” published in 1892. 

Beginning in 1897, the Mineralogical Society of 
Great Britain has published fourteen lists of new 
mineral names, compiled by Dr. L. J. Spencer and 
printed at the end of eaoh volume of the Min¬ 
eralogical Magazine . In each list the names were 
arranged alphabetically, but as the fourteen lists 
contain more than 2,100 names, it will be a great 
convenience now to have all the names available 
in one volume. 

For several years the Mineralogical Society of 
America has had a Committee on Nomenclature 
at work. The final report of this Committee has 
recently been adopted by the Society, and Mr. 
.English has been able to incorporate in his list 
the changes in names proposed. These ohanges 
fall under two headings : (I) those merely involv¬ 
ing a different spelling from that adopted by E. S. 
Dana in the sixth edition of the “System of 
Mineralogy” j and (2) those calling for a definite 
choice between two alternatives both in common 
use among American and British mineralogists. 
It is satisfactory to note that a certain measure 
of agreement was reached between the American 
Committee and a committee appointed by the 
Mineralogical Society of Great Britain at a joint 
discussion which took place in Washington in 1933, 
and the only names of common minerals for which 
the spellings preferred by the United States 
mineralogists are not likely to be taken into 
general use here are: ‘sulfur’ for ‘sulphur’, 


‘hematite’for ‘haematite’, and perhaps Teldspai’ for 
‘felspar’. 

The spellings leldspar’ and ‘felspar’ have both 
been in general use in American and British 
mineralogical and geological books for nearly a 
century and a half The spelling ‘felspar’ was 
introduced in 1794 by R. Kirwan in tho second 
edition of his “Elements of Mineralogy”. In his 
first edition he had spelt it “foltspar” and “felt 
spar”, and he explained his change of spelling in a 
footnote : “This name seems to me derived from 
fels a rook ; it being commonly found in granites, 
and not from feld > a field; and henoe I write it 
thus, felspar.” In this assumption Kirwan was 
wrong. The name was not German, but Swedish 
It was first introduced by I). Tiias in 1740 in the 
first volume of tho Transactions of the Swedish 
Academy of Sciences. It seems that Tiias wrote 
“foldtspat” in his manuscript, but in tho printed 
paper the name appears with no fewer than four 
different spellings on a single page : “foldt spat”, 
“feltspat”, “fdJtspat” and “foldtspat”. Linmeus 
used “fftlbspat” in 1748 and so did Cronstodt in 
1758. Contemporary Gorman works gave both 
“Foldspat” and “Pcldspath”, and in English wo 
find “field-spar” (1772), “feltspar” (Kirwan 1784), 
“feldspar” (Hutton 3785), “fieldspath” (Boddoen 
1791) and “feldspat” (Wedgwood 1792). 

Tiias had published no explanation of the 
derivation of his name, but it is believed to refer 
to the abundance of the mineral in tho tilled fields 
in the rapakivx granite district of south-western 
Finland, and its derivation from tho Swedish 
“feldt”^ or "flit” (« field) is undoubted. J. D. 
Dana in his famous “Systom of Minorulogy” 
adopted the spelling “feldspar” from tho start 
(1837) and this spelling has remained in general 
use in the United States, while Kirwan’s spelling 
“felspar” was adhered to in Great Britain. In tho 
last few years, since the discussions with the 
American Nomenclature Committee, many mineral¬ 
ogists in Great Britain have adopted the spelling 
“feldspar”, but this has not been accepted by tho 
leading mineralogioal and geological periodicals. 
Fortunately, whichever spelling is used, no con¬ 
fusion in meaning will arise. 
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THE RARE EARTHS 


Gmelins Handbuch der anorganischen Chemie 
Achte vollig neu bearbeitete Auflage. Herausge- 
geben von der deutschen chemischen Gesellschafb. 
System-Numnier 39 : Seltene Erden. Lief. 1 : 
Einleitender Uberblick, Geschichtliches, Vor- 
kommen. Pp. 122 +iv. (Berlin : Verlag Chemie, 
G.m.b.H., 1938.) 14 25 gold marks. 

HIS part of Grudin’s “Handbuch” contains a 
historical account of the discovery and 
occurrence of the so-called 'rare earths’, a descrip¬ 
tion of their minerals and an account of their 
geographical distribution. The discovery of large 
deposits of monazite sand in Brazil, in North and 
South Carolina and in India has perhaps rendered 
the designation rare earths misleading, but it is in 
common use, although in this work the term 
includes the elements scandium and yttrium as 
well as the fascinating cluster of elements which 
bridges the gap between barium and hafnium. 

In spite of much previous work dating back to 
the year 1794, the mystery of this cluster remained 
unsolved until the work of Moseley on atomic 
numbers and of Bohr on atomic structure provided 
the solution. The number of elements was fixed 
at fifteen, of which all but one are definitely known. 
The existing data about No, 61, which is oalled 
illinium or florentium, are derived from X-ray 
spectral lines in the L- and IT-scries. The unusual 


similarity of chemical pioperties of the others is 
associated with peculiarities of atomic structure, 
the outer shells of electrons being alike in all oases. 

The most characteristic property of the group 
is their paramagnetism, which begins at cerium 
and increases progressively to lutecium This 
property is associated with the occurrence of 
valency electrons in the fourth quantum group 
Moreover, whereas the basicity of the tervalent 
elements increases from aluminium to lanthanum, 
it decreases very slightly but steadily from 
lanthanum to lutecium. A similar increase and 
decrease is noticed in the dimensions of their ionic 
radii (the lanthanide contraction). No mention is 
made of the recent work of Klemm and Bommer, 
which reveals a periodicity of atomic volume with 
high peaks at europium and ytterbium. 

Modem views on crystal structure have had an 
important bearing on the development of geo¬ 
chemistry. The rare earth minerals occur chiefly 
in granites and pegmatites, and their occurrence 
is determined more by lattice dimensions than by 
valency ; the small ionic radius of aluminium 
seems to render it incapable of replacing rare-earth 
metals to form isomorphs. 

A comprehensive table gives the proportions of 
the various elements in many minerals as deduced 
from spectral intensities. 



MECHANICS OF SPORE DISCHARGE IN TERRESTRIAL 

PLANTS 


Spore Discharge in Land Plants 
By Dr. C, T. Ingold. Pp. vii+178. (Oxford : 
Clarendon Press; London : Oxford University 
Press, 1939.) 7$. 6 d. net. 

TAR. INGOLD has for some time paid special 
^ attention to the discharge of spores, par¬ 
ticularly in the group of fungi, stimulated aa he 
gratefully acknowledges by tho important contribu¬ 
tions Prof. A. H. R. Duller has made to this subject 
in his six volumes of “Researches on Fungi”. Dr. 
Ingold’s own publications have so far dealt only 
with fungi, but following up this interesting subject 
he has examined critically the spore discharge of 
cryptogamic land plants as a whole, and the 
present volume deals with the Bryophyta and 
Pteridophyta as well as the Fungi. It is perhaps 
natural considering the inception of his investiga¬ 
tions that his latter group of plants receives 


preferential treatment, but we must remember also 
that the methods of spore liberation among fungi 
are more varied. 

Reviewing these seriatim, the author deals with 
the water-squirting meohanism of the Ascomycotes 
and other fungi, with tho discharge due to round¬ 
ing-off of turgid cells, with the catapult meohanism 
of Sphserobolus and with the drop-oxoretion 
process of basidiospore discharge. Tho meohanism 
of this latter process is not as yet fully explained* 
Prof. Duller has stated that “it may bo that 
the force of surface tension is used in some way 
to effect discharge”, Dr. Ingold gives a very 
careful consideration to this suggestion and from 
his calculations concludes that there appears to 
be sufficient surface onergy to dischargo the spore; 
but that it is not easy to see how this ouorgy could 
be mobilized to bring about tho discharge, A final 
solution of the problem, he thinks, must bo soughl 
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in a more intensive study of some cases of abnormal 
discharge which have been reported by Buller. 

In connexion with the basidiospore discharge Dr. 
Ingold describes his observations, accompanied by 
excellent drawings, on the liberation of the basi- 
diospores of Puccinia and also of the so-called 
“shadow yeast” Bullet a alba , which from the 
nature of its spore formation must be included 
among the Basidiomycetes In the Bryophyta ho 
describes in detail the scattering of the spores from 
the open capsule of CepJiaJozia bicuspid,ata by the 
spring mechanism of the elaters released by water- 
rupture. This latter process is also dealt with in 
considering the spore discharge of the ferns and 
of Selaginella. 


In concluding a final chapter given up to a 
general consideration of spore discharge in Crypto¬ 
gams, the author makes a plea for the experi¬ 
mental study of this process in tho ordinary 
botany courses at tho universities. The realization 
of this very reasonable hope will be greatly 
facilitated by tho publication of the book under 
review, which not only describes clearly tho many 
fascinating methods of spore discharge and dispersal 
found in cryptogamic land plants, but also con¬ 
tains a large number of excellent illustrations, most 
of which have been specially drawn to explain tho 
various mechanisms of dispersal. Tho historical in¬ 
troduction and the bibliography will bo of great 
value to students of this very interesting subject. 


DETERMINANTAL LOCI 


The Geometry of Determinantal Loci 
By Prof. T. G. Room. Pp. xxviii-H 483. (Cam¬ 
bridge : At the University Press, 1938.) 42s. net. 

P ROF. T. G. ROOM uses the symbol (|p, q\ r) [n]) 
to denote the locus, in projection space [to] of to 
dimensions, whose equations are given by the 
vanishing of the determinants of order r + 1 of a 
matrix (xg), of p rows and q columns, whose 
elements are linear functions of the (general 
homogeneous) co-ordinates in [to]. This ho calls a 
determinants! locus; particular detorminantal 
loci are the conio in [2] and the quadric surface, 
cubic curve and cubic surface in [3], with respective 
symbols (|2,2|i ,[2]), (|2,2| x ,[3]), fl2,3U,[3]) and 
(!3>8|*, [3]), (|p,g[,, [to]) may be prcjectivdy generated 
as the locus of the meets of the oo r sets of 
corresponding \n—p -f-r]’s ofg protectively related 
[to— p]-stors, and, since (|jp,gl r , [to]) is the same as 
there is a conjugate projective genera¬ 
tion obtained by interchanging p and g. Thus tho 
cubic curve in [3] may be regarded either as the 
locus of the meets of corresponding planes of 
three related pencils or as the locus of the meets 
of corresponding lines of two related point-stars. 
If p and q are equal, the two conjugate generations 
are of the same kind. 

Prof. Room's book, in which he uses both 
synthetic and algebraic methods, is divided into 
three main sections. Part I deals with the general 
(l P&jn M) and Part 2 with the looi obtained by 
specializing the matrix (xy) 3 with particular con¬ 
sideration of the oases in whioh this matrix is 
symmetric or skew-symmetric. Part 3 is an 
exhaustive and fascinating account of the different 
types of detorminantal quartic primal and asso¬ 
ciated looi in [4], 

!fhe general theorems proved in the first two 


parts are of a formidable nature, but they are 
freely illustrated by examples in which tho alge¬ 
braic quantities are given particular numerical 
values. Tho author recognizes that it is generally 
tho special cases which are of tho greatost interest, 
and, while sympatluzhig with his evident desire to 
keep tho book to reasonable proportions, we should 
have liked to see him develop some of them further. 

In tho generation of tho cubic surface in [3] by 
three related point-stars, there are six sots of three 
corresponding planes which meet in a lino instead 
of a point. These six lines and six others, which 
arise from the conjugate generation and are paired 
with these, form a doMc-nix of lines, with the 
property that no two lines of tho same sot of six 
intersect and each lino of one sot meets all but 
one of the lines of tho other. Tho remaining 
fifteen lines of the cubic surface arise naturally, 
though not so amply as this, from tho projective 
generation. In chapters iv and xifi, Prof. Room 
describes many new such configurations of linear 
spaces with remarkable intersection properties. 

The class of determinants! loci is very extensive. 
It includes, for example, all plane algobraio curves, 
and, in fact, as the author claims, almost all loci 
of whose projective properties anything is known 
are either detorminantal loci or closely connectod 
with them. The great diversity of the problems 
solved and the naturalness with whioh they fall 
into the author's scheme fully justify that claim. 
The book consists very largely of original 
researches, and among these the ohapters on the 
representation of spaces by points and the chapter 
and appendix on tho freedom of looi are par¬ 
ticularly interesting. 

The index and table of contents are admirably 
complete and the author suggests a useful course 
of selective reading. T). W. B* 
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" X-RAY ANALYSIS AND THE STRUCTURE OF MATTER* 

By Sir William Bragg, O.M., K3.E, Pres.R.S- 



ago, there was naturally no clear realization of the 
extent and character of the fields of research in 
which they would eventually bo employed Certain 
applications were found for them at once, but the 
years have brought wide and unexpected develop¬ 
ments Some of these are gathering themselves 
together, and, in conjunction with other methods 
of physics and chemistry, begin to form what 
might well be called a new branch of science 

In the early phase of the X-ray crystal studies, 
the object of interest was the perfect crystal; in 
the later phase, attention is direoted towards the 
departures from perfection, which turn out to be 
of the greatest interest and importance. 

Early Work on Crystal Structure 

It will be remembered that the method of 
analysis of the structure of matter by means of 
X-rays was based upon a suggestion made by Dr 
M. von Laue. If the atoms in a crystal were in 
regular array, the passage of other waves through 
the crystal should bo accompanied by diffraotion 
effects, provided that the lengths of the waves wore 
of the same order of magnitude as the spaeings of 
the atoms. In the case of the ether waves emitted 
by an X-ray bulb—if indeed the X-rays were 
ether waves, of which there was some doubt at the 
time—there were reasons to suppose that the 
wave-lengths were of the magnitude required. 
The experiment was made, and was successful. 

The diffraotion effects provided means whereby 
the crystalline arrangements could be calculated. 
The researches of the first few years of X-ray 
analysis were therefore concerned with the 
character of the crystalline arrangement in a 
number of the simpler cases. As confidence grew 
and skill increased, more difficult structures were 
attacked, and indeed it has been very surprising 
to find what complicated structures can be un¬ 
ravelled. One helpful circumstance has been the 
existence of families of substances, since the pro- 
^ gressive differences in the members of a family 
give rise to corresponding changes in the diffrac¬ 
tion patterns. Thus, for example, the large family 
of silicates was examined and the connexions 
between composition and diffraction effects, and 

* Prom the presidential address to the Royal Society, delivered on 
November 30, 


again between the latter and structure, were 
observed and compared. Certain simplicities and 
uniformities then appeared, and it became possible 
to put in order a mass of details which had not 
previously appeared to have any relation with 
each other. 

It was not long before the results in this field of 
research became so numerous that hooks of no 
small size were required to contain them. In 
thousands of cases, the dimensions of the unit cell 
of the crystal were determined, and at least the 
space group or character of the arrangement of 
the atoms within the cell. In a number of these 
cases the exact relative positions of the atoms 
could be found, though this additional task has 
often been formidable. Work of this kind con¬ 
tinues, and rightly so, to be the occupation of 
many investigators. All such work belongs to the 
first phase to which I have referred. 

Imperfections of Crystals 

The application of the X-ray methods has for 
some time been entering on a second phase. It 
now deals with a natural phenomenon differing 
entirely from that which was the first to be 
examined. The earlier work was concerned witli 
the arrangement of the atoms in a perfect orystai, 
that is to say, a body in which the mutual forces 
are balanced, and the arrangement is complete. 
Thermal movements may still bo there, but the 
average dispositions of the atoms are settled, 
and are uniform throughout the body of the 
crystal. 

It is doubtful whether there is such a thing as 
a perfect crystal large enough to bo handled; 
perhaps the crystals of diamond and graphite are 
nearest to perfection. In almost all eases there 
are deviations from complete imiformity. A 
crystal that has every appearance of being perfect 
may consist of an assemblage of minute crystallites, 
more nearly perfect individually but lacking 
uniformity of orientation to a greater or less 
degree. Other bodies that do not appear to bo 
crystalline at all may consist of crystallites 
oriented so irregularly that the bodies seom to be 
isotropio. The crystallites may vary in size oh well 
as in relative orientation, Two or more crystal 
forms may be present in the same body, so mixed 
together that only the X-ray methods can make 
any attempt to disentanglo them. Momotimos ono 
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greater lattice oven ides in a more or less legular 
fashion a smaller lattice, as a pattern of ploughed 
fields may override a pattern of furrows. Also a 
lattice may be distorted by strain. En a substance 1 
in the liquid state there may be associations and 
partial arrangements sufficient to show X-ray 
diffraction. 

Moreover, arrangements and dimensions may 
vary with time, both in solids and liquids ; some 
forms or extents of arrangement may even dis¬ 
appear, new forms may appear at the expense of 
the old. Perfection of crystalline arrangement is a 
goal which is never achieved. In fact thd processes 
of the world are based upon such deviations from 
perfection, and their continuous modification. If 
all arrangements of atoms were oomplote, there 
would be nothing left but stagnation and the peaoe 
of death. 

It will be seen, therefore, that a new field of 
research of extraordinary interest is being opened 
up. It is in this field that the physicist and chemist, 
and indeed scientists of every persuasion, must look 
for explanation of many of the properties of their 
materials, such as their relations to magnetism 
and electricity, thermal conductivity, tensile 
strength, various surface effects and so on ; and 
also the time changes in these properties, such as 
the creep to which the engineer has to give so much 
attention. Properties such as those have boon 
called by Orowan and others the ‘sensitive 5 pro¬ 
perties, since they depend on the particular state 
of a body, which state in turn depends largely 
on the conditions of the now field of which I 
am speaking. The biologist finds interest in it, 
because the life processes seem to involve the 
relations between large aggregates, molecules or 
assemblages of molecules, with one another or 
with media in which they are imbedded. Some¬ 
where in this field fife and matter are first found 
in association. 

It may seem unreasonable to expect help in the 
resolution of such complications from the X-ray 
diffraction effects. It is to be remembered, how- 
fcvetf, that the X-ray photographs are very rich in 
mformatdon. The gratings are three-dimensional 
and may be examined from a variety of aspects ; 
each photograph or spectrometer record is a two- 
dimensional diagram of positions and intensities 
of diffracted spots. A light spectrum of the 
Ordinary kind is um-dimensional only. The photo- 
g**pks vary in definition, being less easy to read 
they deal with more complicated oases ; but 
technique is rapidly improving. 



Mosaic Effect 


$ pb^omena of the larger 
effect, A crystal of 


rocksalt, lor example, is a mass of small crystals, 
each of which approaches to regularity far more 
completely than the wholo. The separate crystal- 1 
lites aro not in perfect alignment with each other. 
Hence arose one of the perplexities of the early 
days. If was extraordinary to find that the less 
perfect crystal reflected the X-rays in greater 
intensity than the more perfeot, and that the 
reflections from the face of a crystal—quartz, for 
example—might be increased if the surface was 
roughened. The puzzle is solved if wo remember - 
that, as Darwin and others pointed out, one 
crystallite may screen another. Ef the orientations 
of the two are exactly the same, and they are sot 
at the proper angle for reflecting the incident 
X-rays, the first crystallite will partly absorb the 
rays in producing its own reflection aud the lower 
will not have its full opportunity. But if, as is 
usual, the crystal is moved through small angles 
about tho above sotting so as to give every crystal¬ 
lite its chance- -provided that tho X-rays can 
penetrate tho crystal so far as to reach it—and if 
the second is in tho right orientation for reflec¬ 
tion when the first is not, then tho incident rays 
get through the first and aro reflected by the 
sooond ; the integration of all effects therefore 
gives a largor total when the crystallites aro not 
parallel. 

This mosaic character is very common, oven in 
crystals of tho purest material, Thoro aro indica¬ 
tions, as romurkod by Goetz and others, that in 
some eases at least it is tho state of greater 
equilibrium. Thus W. A. Wood shows that 
crystals of coppor and other metals of extreme 
purity aro reduced by cold working to crystallites 
in more or loss complete disarray. The substances 
do not thou return to their former stato, though 
they can be takou some way towards it by moderate 
heating. To restore them to their original stato it 
would bo necessary to bogin over again from tho 
molt, A similar effect was shown by Kwald to 
occur iu tho case of rooksalt. It may also be 
significant that of tho two forms of diamond 
examined by Robertson and Ifox, that which is 
the more transparent to infra-rod and ultra-violet, 
and may theroforc be taken to be in greater 
internal equilibrium, is also the one in which 
thore is some raoBaio character. 

If this form of disintegration of a largor crystal 
into crystallites is roally due to tho release of 
energy, it might bo expected to proceed until the 
proooss was complete and tho substance became 
amorphous, Wood shows that it does not procood 
indefinitely and that tho copper crystallites have 
an average linear dimension of about 700 A.; for 
silver the figure is 800, for nickol 1200, and so on. 
The disintegration Ceases at a certain point. The 
metals were of extreme purity. Unless it appears 
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that the mere trace of impurity governs the effect, 
it must be supposed that the disposition to form 
aggregates of definite magnitude is present in the 
copper atoms themselves. 

The presence of crystallites of a definite pattern, 
their dimensions, their preference for any particular 
orientation in relation to the body which contains 
them and thoir proportional amounts arc all 
determined by the X-ray photographs It is to 
be remembered that the diffraction spectra of a 
compound of different crystallites do not modify 
or disturb each other's evidence. The data on 
which calculations are based are the forms and 
intensities of the spots and lines in the X-ray 
photographs. The calculations are often difficult 
and lengthy because so many factors have to be 
taken into consideration , in fact there is plenty 
ot evidence, and the most troublesome part of the 
business is its interpretation 

Applications to Metals and to Large 
Molecules 

It will be readily understood that such measure¬ 
ments as these can be of great assistance in the 
study of metals. It is possible to examine in a new 
and most effective way the phase diagrams of the 
metallurgist, and the various effects of composition, 
temperature and time, and this not only for binary 
alloys but also for ternary and still more compli¬ 
cated mixtures. With those powers in hand, and 
with the remarkable accuracy of the modem 
X-ray spectrometer, which can show minute 
changes of form duo to temperature or an admix¬ 
ture of foreign atoms, and can show also any varia¬ 
tions in the extent of order and disorder in the 
atomic arrangements, it is not surprising that 
theoretical metallurgy haH acquired a now life 
and that practical metallurgy begins to gain 
thereby 

Since the X-ray methods can do so much to 
discover the composition of molecules, even very 
large molecules such as the phthaloeyanines 
(Robertson) or the sterols (Bernal, Crowfoot and 
others), and also to determine the arrangement of 
the molecules in crystalline aggregates, and yet 
further to find any preferred orientations that 
there may be, the methods can be fitly used for 
the examination of fibrous materials. In cotton, 
silk, rubber and many other substances there are 
long-chain molecules which are linked together into 
crystallites having preferred orientations along the 
length of the fibre. So also nerve, musole, hom 
and such-like contain proteins and keratins in 
fibrous forms. It is even possible, as Bernal has 
shown, to find some details of the composition, 
structure and arrangement of immense molecules 
such as those of a virus. Very interesting papers 


on these subjects have been communicated to 
the Royal Society, some of them during the present 
year. 

It is to be observed that the extension of the 
X-ray methods to these larger scale problems is 
greatly facilitated by extrapolation from simpler 
observations In the case of organic substances, 
the modes of assemblage into characteristic 
combinations of atoms, such as the association of 
carbon atoms in the benzene ring, are governed by 
rules which are so closely followed in the simpler 
cases that they can be assumed to hold in the more 
complicated. These rules relate to the distance 
from atom to atom in various cases, and the 
mutual orientations of atoms. In this way very 
important suggestions have been made in re¬ 
spect to the construction of the more difficult 
assemblages 

It is to be remembered, of course', that there are 
other physical methods of observation which 
contribute to the understanding of the complex 
substances of Nature, which are all the more 
efficient now that the X-ray methods are able to 
make thoir characteristic contribution. First of all 
comes chemical scienoo, the power of whioh is so 
obvious and well known that I need not do more 
than refer to it. Optical properties have been 
found to be extremely useful. So also the magnetic 
properties are found to bo closely related to struc¬ 
ture. Thus, for example, the disposition of a 
moleoule containing benzene rings oan often be 
predicted from diamagnotia^moasurements. 

The sum total of these powers, some now, some 
old, all reinforcing each other in a common advance, 
is so groat that, as I have alwjady said, a now 
field of inquiry of first-rate importance has been 
well entered. That which the eye can see is one 
thing: that whioh the microscope reveals is 
another. Far boyond any vision is the individual 
atom and the atomic nucleus, of which so much 
has been discovered in recent years. But a vast 
range of magnitudes lying approximately between 
10 and 10,000 A. has never been accessible to the 
direct attack which the ranges on either side of it 
have experienced. Within this range lie all the 
processes which are concerned in the building of 
living substances, animal and plant, and in the 
changes of growth and deoay. In this range lie 
also elemonts that are the origin of the proporties 
of our materials, alloys, glasses, fibrous substances 
of all kinds, and here take plaoo transformations 
whioh change these properties, some of them espec¬ 
ially rapidly when urged by heat, some so slowly 
that centuries must pass before they become visible 
or effective. The recent advance into this new 
field is only the preliminary to what is sure to 
follow. We have before us an inquiry of supreo— 
interest. 
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CAMBRIDGE UNIVERSITY EXPEDITION TO JAMAICA 

' By *Dr. V. J. Chapman, 

University of Cambridge 


T HE Expedition left England in two parts, on 
June 15 and 22, and was scheduled to return 
on September 19. Owing to the outbreak of war, 
the main party left Kingston a few days earlier 
than was anticipated, but in spite of this change of 
plan the principal items in the programme were 
carried to a successful conclusion. The personnel 


consisted of Dr, V. J. Ghapm&n, the leader, Dr. 
H. Hamshaw Thomas, who took charge of the 
forest party, Mr. J. A. Steers, who took charge of 
the schooner party on her voyage around the 
island, Mr. J. S- Colman in charge of the zoology, 
Mr. W. ljt* PMlipson, Mr. J. Loffchouse the surveyor, 
Mr. K~ B* Sporae, and Mr. D. J. Crisp. We were 
fqrtan&te in. being able to oo-opt three persons in 
Jamaica, and it is a pleasure to record how much 
their inclusion helped the expedition. The local 
^members were Mr. C. E. Hamah ere who assisted 
the geographers, and Miss O. Baxter and Mias L. 
Scudamore who aided the forest party. The 
Expedition was largely financed by the Royal 
Society, and our thanks are due to that body and 
other institutions which provided money, and also 
to the Government departments of Jamaica and 
private residents in the island whose ready 
co-operation greatly facilitated our work. 


The primary object of the expedition was to 
study the development of the cays and of the*, 
shore line, especially in tho neighbourhood of 
Kingston, and also the role of the plants and 
animals concerned in the proooss. A visit was 
first paid to the Morant cays which lie on a shoal 
about 60 miles south-east of Kingston (see accom¬ 
panying map, Pig. 1). When, 
later on, tho cays near Kingston 
were examined, it became appar¬ 
ent that tho Morant cays form 
an independent group the struc¬ 
ture of which is quite unlike that, 
of the Kingston oays. The Mor¬ 
ant cays, four in number, are 
simple sand cays composed of 
Halimeda and shell sand together 
with coral fragments (Eig, 2). 
These cays wore unique among 
those investigated hi that tho 
boach rock forms promenades 
comparable to those of tho low 
wooded islands of the Groat 
Barrier Reef. Those structures 
always occur on tho windward 
sides of tho cays and are heavily 
eroded. In some of tho dopros* 
sions crystalline salt and alga* 
appeared to bo combining to pro¬ 
duce a hard crust similar to that 
formed on the surface of the promenade, and it is 
hoped that an analysis of the crust and tho algal- 
salt mixture may throw some light on its forma¬ 
tion, Whilst the height of tho promenades on the 
Queensland islands suggested that a slight fall in 
sea-level had occurred, we came to tho conclusion 
that this was not the solution on tho Morant cays, 
but that storm waves and spray would probably 
account for thoir height. 

Of the cays in Portland Bight, all but two are 
built up largely of Halimeda sand, whilst those off 
Port Royal (outside Kingston Harbour) form, a 
graded series extending from the outer cays, with 
coarse oor&l on the exposed south-east and south 
sides, to the inner sandy cays, with only a few 
boulders on their weather sides. The similarity 
of the environment of those two groups of cays 
makes it very difficult to explain why one sot is 
so different from the other* Many of the 
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Fig. 2. 

lrOMCT V AND LOW SAND-DUNES, SOUTH EAST 

Cay, Morant Cays. 


possess one or more lines of beach rook lying at 
varying distances off-shore, and it would seem 
that these represent former outlines of the cays 
and they might therefore bo used to indicate 
changes of shape. A study of the physiography 
of the Palisadoes, together with what is known of 
its past history, suggests very strongly that this 
sand and shingle spit rests on a rocky lodge, and 
that it has united several former shoals or cays 
which arc now represented by the stable salients 
Plumb Point, Little Plumb Point, and Rooky 
Point. There are three factors which have con¬ 
trolled the development of this spit in the post and 
which will determine any future change. 

(1) Hurricanes. Those are capable of opening 
up breaches in the spit and re-isolating tbo 
individual cays. 

(2) Earthquakes. Theso may have the same 
effect. 

(3) Sand and shingle movement from east to 
west due mainly to wave action. Normally the 
evolutionary work of this last factor predominates, 
but it has been upset time and again in the past 
by the single or combined effect of the first two. 

In other parts of the world where coral reefs are 
to be found, the calcareous red algae play no incon¬ 
siderable part in their formation, and hence it was 
surprising to note how insignificant this group of 
algso are in Jamaican waters. It may be said 
that the cays and reefs of Jamaica are conspicuous 
by the comparative paucity of living ooral and 
calcareous red algae, although conditions would 
appear to he favourable for both. Halim eda, in 
giving rise to a sand, is the only alga which plays 
any real part in shore-lino development, hut even 
this genus is not as abundant as might be expected 
and it seems that its maximum abundance must 
have been reached in the past. The observation 


that many of the cays do not appear to occupy 
greater areas than they have in the i>ast, as 
revealed by lines oi former beach rook, strongly 
supports the thesis that fresh supplies of ttalimedu 
sand are not being produced at a groat rate. 

The mangroves, of which there are throo princi¬ 
pal species, Rhizophora mangle , Avicennia nitida 
and Lagnncularia racemosa , form the principal 
vegetation which is concerned with shore line 
development in this part of the world. Thoy are 
completely absent from the Morant cays, and this 
can probably bo explained by the fact that the 
dominant winds blow from the south-east and so 
any seeds would have to travel over a considerable 
distance in order to reach the cays. With a per¬ 
sistent wind in this quarter, colonization from 
Jamaica is out of the question oven though it is 
so near. By way of contrast, the cays in Portland 
Bight and off Port Royal bear all throo spocioH. 
The mangrove vegetation can bo divided into throe 
groups : (a) reef mangroves with roots in tho holes 
and crevices of the boulders ; (6) mud mangroves 
occurring at tho mouths of estuaries ; and (c) sand 
mangroves growing on the sand cays and sand 
spits. Those in group (a) play no part in the 



Fig. 3. 

FirauKATornoBBS Of Avicennia nitida. 
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formation of new land, but those in group (c) may 
spread and unite several small sand cays or ridges 
and so produce one large swamp. This has un¬ 
doubtedly occurred along the inner edge of the 
Palisadaes and is taking place to-day in the Boguc 
islands near Montego Bay. 

As the tidal range in Jamaica is very small, any 
zonation of the different mangroves is not easy to 
distinguish. In protected bays, on the leeward 
side of cays, and along rivers, Rhizophora forms 
a narrow outer fringe with Avicennia behind, 
whilst Laguncularia tends to mix in with the 
Avicennia when the ground becomes slightly 
higher and drier. In exposed sand-spit areaB, 
however, Laguncularia forms the outer fringe with 
Avicennia behind, whilst Rhizophora is confined 
to the damper pools and depressions. Ultimately 
the mangrove vegetation yields to dune, salina, 
or freshwater swamp, depending on the local 
conditions. The most active production of new 
land by mangroves is taking place at the mouths 
of rivers, but even in some of these localities 
exposure to wave action has occasionally brought 
about an onset of erosion. In such places old 
mangroves lie uprooted in front of the protecting 
ridge, whilst seedlings never have an opportunity 
to establish themselves. In other places where 
there is very little mud or sand deposition the 
mangroves produce a marine peat, but it is 
evident that the formation of now land by 
this method must take an extremely long 
time; in the end it results in a much more solid 
substrate than is normally associated with man¬ 
groves. 

Particular attention was paid to the ecology of 
Avicennia nitida and the functions of its pneu- 
matophores (Kg. 3). The tides around Jamaica 
permit of one major (nine inches to one foot) and 
one minor (three to five inches) tide a day, and 
observations showed that only the major tide 
covered the soil in much of the swamps. In 
addition to this diurnal fluctuation there were the 
spring tidal cycles, and it was evident that in some 
of the swamps quite a number of days could 
elapse between two floodings. It was also estab¬ 
lished that Avicennia grew on three distinct types 
of soil: (a) sandy soil; (b) muddy soil; (c) peat. 
'The oxygen content of the soil water was very 
low, r anging from 0 to 0*26 per cent, and although 
hubbies of gas could be obtained from most 
portions within a swamp, upon analysis such gas 
always yielded a low oxygen value, the average 
being about 7 to 8 per cent. This is very different 
from foe concentration in the atmosphere, and it 
is probably insufficient for the respiratory meta¬ 
bolism of the lateral roots. Analyses of the gas 
contained in the pneumatophores and lateral 
roots showed that it Was not Very different from 


that of the atmosphere so far as the oxygon and 
carbon dioxide content wore concerned. This 
means that the puoumatophoreB must form a " 
channel for gaseous interchange. Whenever parts 
of the pneumatophores were below Iho soil sur¬ 
face they boro slender horizontal rootlets at a 
depth of about l cm. ff, however, the whole of 
the pneumatophore was exposed, as, for example, 
when the lateral roots crept among the boulders 
or were exposed upon the bench, iho horizontal 
rootlets would bo absent or else growiug out-4 
directly from the lateral rootH These are evidently 
the absorbing organs, and normally they develop 
from the pneumatophores. Home evidence was 
also obtained to show that, whilst not primarily 
organs of respiration, nevertheless the pneumato- 
phores do exhibit somo respiratory activity. 

The zoologists, Mr. Caiman and Mr. Crisp, spent 
most of their timo collecting for the British Museum, 
one of the more interesting finds being Littonna 
minima , of whioh only throe specimens have 
previously been known. Throe level-traverses 
were mado across wcll-vegotatod beach-rock and 
from one of those, which exhibited excellent algal 
zonation, samples of the flora were also taken. A 
tide gauge was established at Port Royal and from 
the records obtained it is hoped to secure some 
data about the relative positions of the different 
animals and plants in relation to tide-levels. 
T. A. Stephenson and his school have shown that 
on the South African coast, whore the tidal range 
is comparable to that at Plymouth, syNteinaticaliy 
rolatcd animals tond to occupy the same eco¬ 
logical positions as at Plymouth. It therefore 
seemed worth while to compare with those two 
places the corresponding distribution in the (‘arib- 
bean where the range of tide is very small. It 
soon became evident that there is, on the whole, 
a remarkable paucity of living coral around the 
cays, especially the Morant cays, and this is 
striking because in similar places off the Queens¬ 
land coast masses of coral would be encountered. 
At present there seems to be no adequate expla¬ 
nation of this foature, but it is clear that the cays 
and reefs are not coral in any full sense of the 
term. The gonoral conclusion is that the Jamaican 
marine fauna, though varied, is, nevertheless, 
somewhat scanty. 

Vory little can be reoordod about the activities 
of the forest party because the collections, which 
have boon loft in Jamaica for safety, have yet to 
be examined. Dr. Thomas collected much material 
of the monotypio genus RhipidopteHs peltata and 
also of the genus Elaphoglossum, both of whioh 
are imperfectly known. Messrs, Thilipson and 
Spome, apart from collecting for thoir own pur¬ 
poses, secured a collection of wood specimens for 
the Imperial Buroau of Forestry at Oxford. 
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TREE RINGS AND CULTURES IN THE SOUTH-WESTERN 


UNITED 

ENDROLOGICAL evidence, in other words 
the tree-ring method of dating as applied 
to the archaeological investigation of early cultural 
remains in the south-western United States, not 
only confirms, and is itself confirmed by, strati- 
graphical evidence, but also serves to afford a clue 
to at least one among the causes which may have 
contributed to bringing about fundamental ohanges 
in mode of life of south-western peoples, and even 
the decay of a flourishing civilization. It has, for 
example, long been an open question among 
Amerioan archaeologists why a people living in 
small scattered villages should develop a tendency 
to concentrate in urban communities, which 
later become the groat communal houses of the 
Pueblo period; and further, why this Pueblo 
civilization, on attaining a remarkable peak-point 
in development, should suffer a serious decline, 
and many settlements be abandoned. At neither 
point does there appear to be any significant 
fluctuation in numbers of the population, nor 
any serious increase in raiding activity of hostile 
tribes. 

It is pointed out by Dr. F. H. H, Roberts, jun. 1 , 
in a survey of current archaeological knowledge of 
the south-west, that both those crises coincide 
with periods of drought indicated by tho troe-ring 
sequonco, while the period of greatest expansion 
in Pueblo civilization is also a twenty-year period 
of favourable conditions. 

. In introducing this report on his archeological 
investigations in eastern Arizona, Dr. Roberts 
advances arguments, for a new classification and 
nomenclature in south-western archaeology, to 
supersede that adopted at a conference held at 
Pecos in 1927. It was then decided to accept a 
discrimination in the Basket Maker culture, at that 
time tho earliest differentiated in the south-west, 
into three stages, and of tho Pueblo cultures into 
five, of whioh tho latest stages were post-Columbian 
and extended to modem times. Yet, as Dr. 
Roberts points out, Basket Maker I, tho primary 
stage of a simple nomadic hunting people, loading 
up to the semi-hunting, semi-agricultural phase 
of the later Basket Maker culture, is entirely 
hypothetical, and no relics which can be assigned 
to it have been discovered. Hence he suggests its 
elimination, and the substitution of 'Basket Maker' 
simply for the second stage, the earliest known 
at present, and ‘Developed Basket Maker' for 
stage HI. Pueblo I and EE become ‘Developmental 
Pueblo', while Pueblo HE-V are covered by Groat 


STATES 

Pueblo, tho period of greatest expansion, ‘Re¬ 
gressive Pueblo', the period of decline, ‘Renaissance 
Pueblo' and ‘Historic Pueblo’, as moro truly in 
consonance with the history of the development 
of tho culture. 

Further, in considering the character of tho 
earliest period, Dr. Roberts distinguishes three 
types of culture—two major provinces, to which 
ho now adds a third. Of these the first centres 
in tho plateau country of the area comprised in 
the States of Now Mexico, Arizona, south-west 
Colorado, Utah, eastern Nevada, western Texas, 
and northern Mexico. For this the name ‘Anasazi' 
is proposed. The seoond is the culture of the 
desert precincts and lowlands, to which tho name 
‘Hohokam' is applied, while a third provinoo, 
hitherto considered a variant of Anasazi, is tho 
‘Mogollon’, whioh centres in San Francisco and 
the Mimbres River valley in south-west New 
Mexico. 

The main differences between the Anasazi and 1 
Hohokam cultures summarily stated are as follows.; 
While the Hohokam practised cremation, tho 
Anasazi buried their dead. Tho Hohokam built 
rectangular, single-unit houses of polo, brush, and 
plaster construction, while tho Anasazi progressed 
from circular, or rectangular, single-unit dwellings 
of polos, brush, and plaster to multi-storied oom- 
munal houses of stone. Tho Hohokam progressed 
from flood-water irrigation to an extensive oanal 
system for watering thoir crops ; but tho Anasazi 
depended mainly on flood-water, though in some 
sections they employed small ditches. Both used 
coiled pottery, but their finishing processes 
differed, as did the decoration, the Anasazi de¬ 
veloping from black to polychrome, while the 
Hohokam used red oti buff, 

Tho Mogollon cultural pattern is that of a 
sedentary agrioultural-hunting complex, in which 
the hunting aspect is moro pronounced than in 
either Anasazi or Hohokam. As a rule, the dead 
were buried, but thoro was aomo cremation. J louses 
wore rounded and somi-subtorrancan, followed by 
rectangular semi-subterranean, and then by the 
Pueblo type. 

While dendrologioal evidonco is available for 
dating the Anasazi culture, the varieties of timber 
used in houso construction in tho Hohokam culture 
is not adaptable to tree-ring studios; and tho 
determination of period in Hohokam must dopcnul 
upon pottery typos and reference to trade objects 
of the Anasazi penetration until a,t>. 1000, when 
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Anaaazi settlement took plaoe in the Hohokam 
province. Timbers from the Mogollon houses have 
been dated, making correlation with Anasazi 
possible. It is suggested that basic Mogollon, not 
yet clearly defined, was contemporary with 
Modified Basket Maker, and its later stages of 
development with Developmental Pueblo, Groat 
Pueblo, and Renaissance. 

Investigation of the relations of the Mogollon 


culture to various phase's of Anasazi, both Basket 
Maker and Pueblo, liavo been in progress through¬ 
out the summer of 1939: at (Henwood, Now Mexico ^ 
(Field Museum of Natural History, Chicago); 
a second expedition working also near Ulenwood 
(Logan Museum) ; and on a village site occupied 
a.d. 700-800, south of Showlow, Arizona (Arizona 
State Museum). 

1 Smithsonian hut .; Bur. Atncr. ISthnol Hull, 121 (ititti)). 


OBITUARIES 


Prof, H. H, Meyer 

HE death of Hans Horst Meyer on October 6 
severs perhaps the lost direct link with the 
beginnings of experimental pharmacology as a 
separate science. 

Meyer was bom on March 17, 1853, in Insterburg 
in East Prussia, and studied medicine at Konigsberg, 
Leipzig and Berlin. A story goes that he passed his 
qualifying examination in all subjects except 
pharmacology and that it was to rectify this defect 
that he undertook an investigation under Jaffe, which 
gave him an introduction to the technique and litera¬ 
ture of experimental physiology. Later ho wont 1o 
Strassburg to work under Rchmiedeberg, as did nearly 
all the prospective pharmacologists of the time, and 
had just been appointed assistant to ftohiniodoborg 
when he was called to Dorpat in 1881. Hero lie 
succeeded Boehm, the immediate successor of 
Buohheim, who had established in Dorpab the first 
laboratory for experimental pharmacology. In 1884 
he became professor at Marburg where he worked for 
twenty years, after which, in 1904, ho became 
director of the Pharmacological Institute in Vienna. 
iHe held this appointment for another twenty years, 
retiring in 1924. Still active, he was put in charge 
bf a department for standardization of drugs, an 
jappombment to which there was no age-limit and 
accommodation for which was given in his old 
laboratory* top to a year or two ago, he still hold 
eyery month in his own house a discussion on some 
pharmacological problem, which all the workers in 
the Pharmacological Institute, including his successor 
Pick, attended, and I am informed by one of the 
staff that up to the end Meyer took a leading part in 
these discussions, with little impairment of his 
enthusiasm or of the constructive and critical acuity 
pf his mind. 

' Like most of the pharmacologists of his time, Meyer 
was no narrow specialist. His investigations ranged 
pver a wide field, and behind it all was the desire to 
Jink up pharmacology with general biology and 
pathology on one hand and the treatment of disease 
on the other, towards the establishment of a more 
Rational therapy. His influence is to bo measured 
hot only by his achievement but also by the vision 
Which prompted it and by his guiding example of 
the lines upon which pharmacological investigation 


could bo profitably pursued. Among tbo pharm¬ 
acological problems ho investigated wore the ad ion 
of Uio alkaloids of jabornndi and corydulis, acute 
poisoning with phosphorus and with metals, especially 
iron and bismuth, and the action of purgatives mul 
astringents. Jle also did somo pioneer work on the 
reaction of tho blood, on lioat-roguintion and on the 
action of diuretics and, resulting perhaps from his 
early work on jaborandi, ho was especially interested 
in the development of tho knowledge of tho autonomic 
nervous system. 

Meyer’s claim to a pormunont place in. tho history 
of pharmacology will, however, probably rest upon 
his contributions to two problems which lay outside 
tho range of routine descriptive pharmacology. Tlio 
first of those was his theory of the action of narcot few ; 
ho sought to explain their action by thoir relatively 
greater solubility in lipouls than in water, which led 
to thoir accumulation in tho colls of tho central nervous 
systom witli a consequent suspension of nervous 
activity. 

Tills theory, which was independently and almost 
simultanoously suggested by Over ton, has required 
subsequent modification, but its importance lies in 
its being a pioneer attempt, based upon experimental 
evidence, to solve one of tho fundamental probloms 
of pharmacology—the chomioal or physical basis for 
the sito and quality of pharmacological action. Tho 
other problem to whioh "ho introduced now con¬ 
ooptions was the action of bacterial toxins. Especially 
will be remombered Mb suggestion that totanus toxin 
travels to the central norvoua system by way of tho 
motor nerves rathor than by the blood stream, lie 
also showed that ontitoxhia wore tho more effective 
the earlier they woro given, and wore relatively 
ineflflcaceous onoo the loxin had combined with iho 
tissues, 

Apart from liis own work, Moyor profoundly 
influenced, by his wide knowlodgo and imaginative 
power, those who wont to work with him from 
different parts of tho world. 11 is noiontilic ominonco 
was recognized by many xinivormtios and learned 
societies outside his own country. Bo was tho senior 
surviving honorary follow of tho British Physiological 
Society and, with J\ J\ Abel, was tho first honorary 
member of the British Pharmacological Society. 

J. A. Own* 
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Dr, E. P. Poulton 

Edward Pauper Potti/ton, who died oil October 
18, was the eldest son of Sir Edward Poulton. IIo 
was bom at Oxford in 1883, and educated at tlio 
Dragon School, Oxford, and at Rugby; in 1902 he 
obtained the Brackenbury Scholarship in natural 
science at Balliol College, Oxford. After taking the 
First M.B. he read Chemistry Finals. 

Poulton went to Guy’s Hospital for liis clinical 
work in 1907 and qualified B.M. (Oxon.) in 1910. 
After appointment as house physician, he won the 
Radcliffe Travelling Fellowship and worked in 
Germany. His early scientific work (1912-14) was 
mostly on the metabolism of uric acid and of oreatin 
and creatinin. 

In 1914 Poulton was appointed assistant physician 
to Guy’s Hospital, and he became interested in tho 
chemical side of diabetes, working on the value of 
alveolar air determinations as a measure of the 
acidosis and also writing on the valuo of starvation 
in the treatment of diabetes. The introduction of 
insulin in 1922 intensified his interest in diabetes, and 
his main clinical work continued to be with diabetio 
patients. 

In 1920 he was elected to a Beit Memorial Research 
fellowship. At an early stage ho had worked with 
Haldane on the effects of want of oxygon on respira¬ 
tion, and this influenced the direction of much of his 
later work. From 1918 until 1926, with a scries of 
pupils, D ebon ham, doffo, Campbell, Parsons, and 
labor Spurroll and Wamor, be was working con¬ 
tinually on the problem of dyspnoea in connexion 
with tho oxygon and carbon dioxide carriers in Iho 
blood, and with its hydrogen ion concentration and 
with tho oxyhemoglobin curve. For a time at Guy's 
Hospital mi oxygon chamber was installed whore 
patients could live in on atmosphere of, say, 40 per 
cent oxygon, and tho iniluonco of this on their 
disease and on their physiological procossos could bo 
observed. He was satisfied that many patients with 
chronic bronchitis and heart disease obtained benefit 
from this treatment, and this was the foundation of 
his belief in oxygon therapy which became the main 
interest of his later years. 

Another early intorost to which Poulton returned 
again was the problems of pain in gastric ulcer 
and of pain and of normal sensation in the oesophagus. 
He carried out investigations on himself and others 
by introducing into the oesophagus a balloon which 
could bo distended while the subject was under 
X-ray examination. In 1928 he gave tho Oliver- 
Hharpoy Lectures, dealing with tho experimental 
study of certain visceral sensations, and the next 
year published a paper in the Guy's Hospital Reports 
on tho physiological considerations underlying ab¬ 
dominal pain. 

The mechanical side of any investigation always 
made a great appeal to Poulton, and much of his 
later work was concerned with the development of 
apparatus, for example, positive pressure machines 
and oxygon tents. Although often rather complicated 
in appearance, his oxygen tent in its final form was 
a neat and beautiful pieco of apparatus. His 
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enthusiasm for oxygon therapy has no doubt boon' 
one of the factors loading to tho increased uso of this 
treatmont; latterly his enthusiasm led him to start 
experimental observations on patients with such 
diverse conditions as rheumatic carditis and eorobml 
haemorrhage. 

Apart from tho many publishod papers on the 
subjocts mentioned, Poulton published two books,* 
“Oxygen and Carbon Dioxide Therapy” with Argyll 
Campbell, and “Diets and Recipos and Treatmont 
of Diabetes and Obosity”. Ho also acted os editor of 
the 12tli to 14th editions of “Taylor’s Practice of 
Medicine”, the first of these in 1922. This was 
perhaps his greatest contribution to medical teaching ; 
ho devoted much time and trouble to tho preparat ion* 
of each edition, so that tliis old text-book was made* 
a good practical guide and kept remarkably up to* 
date. 

Poulton was ohairman of tho International Sooioty 
of Medical Hydrology, and in 1937 was president of 
fcfoolion I (Physiology) of tlm British Association 
an unusual distinction for a practising physician, lie 
was also greatly interested in tho work of tho League 
of Nations Union and spent much time on this. 

There wore many qualities, including his whole-* 
hearted enthusiasm and his charm and kindliness* 
which endeared him to his many friomls. Although? 
lio know his heart was affected, his rogular hospital 
duties and teaching, his research work and writing, 
and his many societies and moofings, show how little 
ho lob tliis stand in tho way, and in their multifarious 
activities he never spared himself. ' 

In 1911 Poulton had married Blfrida, youngest 
daughter of Mr, Oharlos Macloan of Glonoaru, Por(h J 
sliiro, and had throe sons and two daughters. IDs 
oldest sou lias rooontly qualified and iH now « medical 
ofiiear at Pombury, tlio sooond is in tho Army, anil 
tho third a niodioal student. M. CamvhMjL. 1 


Major A. E. Levin 

We regret to announco tlio death of Major Arthur 
ISverard Levin, which took place on November 8 
after a short illness. Levin was bom on February 17, 
1872, and was educated privately. Ho took up 
electrical engineering as a profession and enlisted in 
the Royal Engineers on tho outbreak of tho South 
Afrioan War. For some time after the conclusion or 
that war he hold ft Government appointment and 
later was associated with tho firm of JMTordoy and 
Dawbaru, consulting oloolrioal engineers, retiring 
from his profession in 1028. Ho remained with tlm 
old ‘Volunteers’ when thoy became ‘Territorials’ and 
was collod up for service on August 6, 1914. Later ho 
was placed in command of tho first Electrical and 
Mechanical Company to be sent to Franco, and was 
mentioned in dispatches in April 1918. Ilo saw service 
in Italy in tho same yoar. 

After demobilization, Levin’s interests turned to 
astronomy. In 1919 ho was elected a member of l ho 
British Astronomical Association and in 1921 a follow 
of tho Royal Astronomical Hooioty. IIin work in 
astronomy was mainly connected with computations. 
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He was the second director of the Computing 
Section of the British Astronomical Association, 
formed in the 1920-21 session, a position which 
he held with only one or two minor inter¬ 
ruptions until 1938. The annual production of tlio 
“Handbook” required much time and patience, 
especially with computers who had to be initiated 
into the subtleties of the calculations essential for 
the work. Levin displayed a wonderful amount of 
tact and judgment in teaching new computers, and 
his unfailing courtesy and kindness will never be 
forgotten by those who could always turn to him for 
advice and guidance. 

The “Handbook” is used at many of the great 
observatories for the information that it supplies on 
various branches, not least that dealing with the 
ephemerides of comets, for which the perturbations 
by the major planets have been computed. In this 
connexion reference may be made to the last great 
computational work that Levin undertook, in col¬ 
laboration with Mr. J. G. Porter, his successor as 
director of the Computing Section. This was the 
computation of the perturbations of tho planets on 
Comet Pons-Winnecke for two revolutions, Cowell's 
method being used for the greater portion of the 
work. The comet was found almost exactly in its 
predicted position by van Biesbroeok, an indication 
of the accuracy of the calculations. Levin made a 
speciality of the mutual eclipses and oooultations of 
Jupiter's satellites, and a fall description of his 
method of prediction appeared in the Memoirs of the 
British Astronomical Association, 30, 3, Decembor 
1934, He was eleoted president of the Association 
for the sessions 1930-32 and proved himself a very 
popular and efficient officer. 

It is characteristic of Levin's love for astronomy 
that he presented his 4-inoh refractor to the Associa¬ 
tion this year*, and he has also left all his astronomical 
books and his 6-inch telescope and observatory, now 
at Selsey, to the Association* He leaves a widow 
and one son, the latter serving in the Navy. 


Dr* G* D* Lander 

Gbobgh Dbtjoe Laotejb, who died on October 26, 
aged sixty-five, was a man with a strong personality 
and a chemist whose work was characterized by 
breadth of outlook and soundness of judgment. 

Lander studied chemistry at the Royal College of 
Science and Birkbeck Institution, London, After 
working with Japp in Aberdeen on the synthesis of 
pentacarbon rings, he proceeded to St. Andrews, 
where he assisted Purdie in his researches in stereo¬ 
chemistry. Purdie and Lander observed that the 
product obtained by the action of ethyl iodide on 
the silver salt of optically active lactic acid possessed 
a higher rotation than ethyl lactate prepared by the 
usual esterification process, and they suspected that 
the higher value was due to the presence of a small 
amount of the ethoxy derivative. This and 
observations led Purdie and his associates to devise 
the silver oxide - alkyl iodide method of alkylation, 
a reaction which afterwards proved to be the most 


serviceable tool in the hands of organic chemists of 
the 8t. Andrews and Birmingham Schools for the 
controlled degradation of carbohydrates. At Univer¬ 
sity College, Nottingham, Lander made a study of 
the chemistry of imino-othora, and in 1903 he was 
appointed to tho chair of chemistry and toxicology 
at the Royal Veterinary College, London. 

In order to doal satisfactorily with tho increasing 
number of oasos of suspected poisoning among 
animals on which he was consulted. Lander found it 
necessary to make a comprehensive experimental 
survey of the methods for the detection of mineral 
and other poisons. Some results of this work wore'* 
published in communications to tho Analyst. Cir¬ 
cumstances also arose winch led him to investigate 
tho separation and identification of vory minute 
amounts of alkaloidal drugs, and a short papor 
entitled “Microanalysis of Alkaloids” was after¬ 
wards published in the Analyst . Ilia skill in manipula¬ 
tion contributed to his success in this field, in which 
he was actively interested for the remainder of his 
life. 

Lander retired from the Royal Veterinary College 
in 1920. The woll-known “Systematic Inorganic 
Chemistry” by Caven and Lander was published in 
1906, and Lander's “Veterinary Toxicology” in 1913. 
Lander was a member of the Court of Uovornors of 
Birkbeck College for some years, and an examiner 
in chemistry and toxicology for tho Royal College of 
Veterinary Surgeons from 1923 until 1939. After liis 
retirement from teaching ho resided at Tentorden, 
Rent, and devoted muoli timo io tho municipal affairs 
of that ancient borough* Ho loaves a widow, who 
gave him much assistance in his analytical work. 

G* W. OjLotrmi. 


Wm regret to announce tho following dautlis : 

Dr* William 11. Brown, lecturer in botany in the 
Johns Hopkins University, formerly director of the 
Bureau of Soienoo at Manila, on November 9, aged 
fifty-five years. 

Dr, Livingston Farrand, emeritus president of 
Comoll University, formerly professor of anthropology 
in Columbia University, on November 8, aged 
seventy-two years. 

Prof. E. A. Gardner, emeritus professor of classical 
archeology in tho University of London, on November 
27, aged seventy-seven years. 

Prof. Waldemar Lindgron, formerly professor of 
geology in tho Massachusetts Institute of Technology, 
on Novombor 3, aged sovonty-niuo years. 

Prof, F, K. Richtmyor, professor of physics in 
Cornell University, on November 7, aged fifty-eight 
years. 

Mr* A. A. Simpson, C.M.G., O.B.E., president of 
the Royal Geographical Society of Australasia, well 
known for his explorations in Australia, on November 
27, aged sixty-four years* 

Prof. Charles Vaillant, formerly director of the 
X-Ray Departments in the Baudoloquo Clinio and 
the Lariboisi&re Hospital, one of the most eminent 
X-ray pioneers, on Deoambor 4, agod seventy-seven 
years. 
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NEWS AND VIEWS 


Science and Censorship 

The so-called magnetic mine and the device 
lecently used by Germany for laying mines at sea 
by means of aircraft are reminders—if such reminders 
are necessary—of the increasing use which is being 
made in warfare of recent research and invention. 
This must not be placed either to the credit or debit 
L side of the balance sheet of science. Very few indeed 
of the scientific developments now being widely used 
in the presont war are the outcome of research 
directed towards their present purposes ; rather they 
are adaptations of results obtained by men of science 
ir* their inquiries into natural phenomena, and many 
of them have a history of much useful service to 
mankind before their powers for destruction were 
utilized. Scientific curiosity, the urge to know how 
and why things work, must never be stifled ; and 
in time of war, this is especially true. It is all the 
more regrettable, therofore, that the powers that be 
neglect to rolease information which would satisfy 
the curiosity of scientific workers. Speculative 
artioles in the lay press carry little conviction ; it 
should not be unduly difficult to keep men of scionco 
informed of tho general principles of so-called new 
weapons without giving information to the enemy ; 
this would do much towards allaying the doubts 
aroused by official silence. As was pointed out in 
the leading article in Nature of October 14 . “in 
the fighting services themselves tho methods of 
defence and offence are largely scientific*. Some of 
these methods are liighly secret; others am well 
known to tho enemy. There could bo no conceivable 
harm, and there might be groat good, in informing 
the public frooly of tho latter. . . . Tho present 
danger is that everything scientific may bo censored, 
even laws of Nature.” Publication of scientific facts 
already well known to tho enomy—for example, tho 
structure of various of his own instruments captured 
in action or otherwise recovered—would prove not 
merely of interest to men of science but also probably 
of the utmost value in forming the topic of scientific 
discussion. 

Invasion of Finland 

Early this year, Czechoslovakia was lost to 
democracy by tho action of Germany j last Sep¬ 
tember, Poland was invaded and very shortly after¬ 
wards divided between Gormany and tho U.S.S.H. 
Now Finland has been attacked by the G.S.S.K. 
Tho methods adopted by the aggressors, Gorman and 
Russian, have been similar in each case. These two 
dictatorships are making a determined onslaught on 
smaller and independent States, and all who value 
freedom of thought and other democratic institutions 
will regard their actions with abhorrence. Finland, as 
a separate State, is yenng in years, but her people 
have already established for themselves a reputation 
for enterprise and industry, A considerable? export 
trade in timber, wood-pulp and butter has boon 


built up, and the country also possessor valuable 
nickel deposits which were being dovolopod. Helsinki, 
the capif al, has an ancient university and a technical 
institution. Readers of Nature will recall several 
communications in those columns from Prof. A. I. 
Virtanen and colleaguos, of tho Biochemical Institute, 
Helsinki, describing work on chemical aspects of 
the biological fixation of nitrogen, while Dr. P. 
Suomalainen has recorded work on changes in tho 
blood which occur in hibernating animals. Tt is also 
of intorost to note that M. Pokkala, finance minister 
in the new Government formed immediately after 
the invasion of Finland, is director of tho tftnio 
Forest Institute. 

Science and Political Theory under the Soviets 
A little while ago archaeologists and students of 
the prehistory of tho Eurasiatic continental tract 
received with profound regret and no little <lisinay 
the news that no furthor numbers of Eurasia tieptm- 
trionalis Antigua would be published. This much- 
valued archaeological periodical has boon issued under 
the auspices of tho Finnish Archeological Society 
and edited by A. M. Tallgren, professor of arohmology 
in the University of Helsinki. Founded by Prof, 
Tallgren himself, it lias contained in tho twelve 
volumes of its issue many notable contributions to 
archeological soionco iu its special field, the pro- 
liistory of European and Asiatic Russia and adjacent 
regions, by archaeologists of world-wide reputation ; 
but its mainstay lwvs boon tho work of its editor, 
Prof, TaUgron himself, who lias devoted more than 
thirty years to tins subject. It was liis oonatunt aim, 
howovor, to advance knowledge? in this field toy 
synthotie study of tho brooder problems* rather than 
by specialized research; and for this purpose it lias 
boon necessary for him to sock intornotional co¬ 
operation both by way of comparative study and for 
constant reference to, and verification from, original 
material in museums and collections. This assistance 
haB boon given frooly. Prof. TaUgron modestly 
attributes tho success of Eurusia to tho collaboration 
of more tlian a hundred archaeologists in Europe and 
the United States. I Lo personally, for his own special 
studios, has relied to no litfclo degreo upon tho help 
of his Russian colloaguos; but for smut? time* past 
ho has received no periodicals from Russia, and lus 
letters and inquiries addrossod to Russian archaeo¬ 
logists have remained unanswered. The failure of 
tliis essential source of information mid tho alwoneo 
of collaboration from tliis field of investigation leave 
so many gaps and uncertain! ios in Prof* Tallgrou’s 
studies that with profound reluctance he* 1ms come 
to the conclusion that his work, and with it tho 
publication of Eurasia , must come to an end. 

In making this Announcement , Prof. Tnligron does 
no more than glance at underlying umwoh when ho 
refers to tho possibility of harming an individual In 
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his own country even by commendation. Under the 
(Soviets, the imposition of Marxist doctrine on 
archaeological theory has constrained research workers, 
members of the staffs of archaeological museums, and 
teachers in universities and higher schools to sub¬ 
scribe to a particular theory of cultural development, 
in which emphasis is laid on economics to the exclu¬ 
sion of all other influences bearing on the develop¬ 
ment of peoples. The enforcement of tliis political 
doctrine on scientific teaching and research has fixed 
a gulf between the Russian archaeologist and his 
Western colleagues, and the Soviet political dictator¬ 
ship is evidently determined that it shall be com¬ 
pletely effective against Western archaeological 
thought, which in taking a broader view is accused 
of interest only in the study of the exploiters of the 
proletariat. Hence the Russian archaeologist must 
be guarded against the views of those who, for 
example, attach weight to the influence of migration. 
Those who do not conform implicitly to this frustra¬ 
tion and perversion of the spirit of science and the 
aim of research, or such variation of it as may occur 
to Soviet rulers from time to time, have been removed 
from the performance of their duties, while some 
have vanished, leaving no trace. 

Prof* D. H* Campbell 

On* [December 10, Prof. Douglas H. Campbell, 
emeritus professor of botany in Stanford University, 
CaJifbmia, will attain his eightieth birthday. His 
repeated presence as a foreign guest at meetings of 
the British Association has passed him almost os 
one of ourselves. His many friends among British 
botanists will wish to congratulate him on carrying 
as a light burden his tale of years. The nature and 
extent of Ids researches brought him early into 
prominence. Having learned Continental methods of 
research in the laboratory of Kny, liis own fine 
memoir on the Ostrich fern (1887) openod that long 
series of researches, the results of wliioh he compressed 
into the well-known volume on “Mosses and Ferns 11 
(1895), This book ran into its third edition in 1918. 
In point of detailed observation of archegoniate 
plants, and particularly of their development, 
Campbell thus proved himself a most prolific 
observer. 

But the scientific stature of an investigator is not 
so truly measured by the volume of his output as 
by the acceptance of his conclusions, and their 
passage into the web of his subject. In January 1890, 
in a short memoir on “The Affinities of the Filioinese”, 
Campbell introduced a new aspeot into the problem 
with which it dealt* In opposition to the views then 
current, he held that the relatively massive eusporang- 
iate ferns were primitive types, while the more 
delicate Leptosporangiatee were derivative. By thus 
inverting the current evolutionary sequence, he 
provided a more probable key than this to the origin 
of a vascular flora of the land. * Others at once saw 
bhe cogency of Campbell’s reasoning, while palaeonto¬ 
logy rapidly supplied its own essential substage of 
fact. His view was confirmed later by his own 
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treatise on the Eusporangiatjc (1911). When wo 
consider tho early date of Campboll’s first statement, 
his generalization takes a high place hi tho history of 
comparative morphology. 

PitoJ\ CampbulIj 1ms been a great traveller in quest 
of material for research. Latterly ho has assembled 
his impressions and conclusions into “An Outlino of 
Plant Goography” (1920). With modesty ho offers 
his volume, though ho confesses in tho preface that 
he eon scarcely claim rank as a plant goograplior. 
We may gratefully receive those collected impressions^ 
of a first-class observer. As a water-colour artist he 
has also been able to record piotorially much that ho 
has seen. His sketches form a counterpoise t.o tho 
vast number of his detailed drawings of plant- 
struoturo and development, so many of which have 
been borrowed for use in curront texts. 

Rights and Duties of Science 

In an article “Rights and Duties of Hcionco 1 ' in the 
Manchester School of October 1939, Prof. M. Polanyi 
examines the Marxist claims, and partioulai ly those 
of Prof. J. T). Bernal in “The Social Function of 
Scionco”, for a radical rocoiiHtderation and readjust¬ 
ment of tho duties of science, and of tho assurances - 
accompanying those claims that they will not impair 
tho vital rights of scionco. The main points at issue 
are comprised in tho relation of pure and applied 
science. A distinction between these is not admitted 
in Marxism, which attributes such a distinction in 
capitalist countries to the iuuor conflict of a typo of 
society which deprives men of science of tho con¬ 
sciousness of thoir social functions. Stating tho 
liberal view of tho distinction between pure and 
applied science, and concerning tho relation of science 
and socioty, Prof. Polanyi points out Llmt, to tho 
liberal, science represents in tho first place a body 
of valid ideas. Science consists of autonomous 
branchos, ruled by their sovcral systems of ideas, and 
those systems havo provod i>ormanout while waves 
of civilization havo come mid gone. In a sliifting 
world tho mind clings persistently to tho rare struc¬ 
tures of sound and consistent ideas, and in these 
structures all scientific interest resides* 

The diroot appeal of a subject does not in itself 
signify scientific interest. Prof. Polanyi emphasizes 
the mutual reactions botwoon science and practical 
knowledge, and urges that attempts to direct research 
towards results of possible practical applicability 
cannot lead to a growth of science tliat is of much 
value. A consistent policy on theso linos would 
stop bho development of science altogether, turn¬ 
ing in effect the efforts now dirootod to scientific 
rosoaroh into attempts to discover empirical solutions 
for practical problems. Prof, Polanyi condemns, for 
example, cancer research, and urges that all progress 
depends on the freedom of the systematic branchos 
of science to pursue thoir own specific scientific aims. 
Universal adoption of a policy of endowing research 
for practical aims would bring soieuoe to a standstill 
and gradually exhaust its practical applications. 
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Society, in the liberal view, cultivaton Rcienoo as 
an organism of ideas which powerfully attracts the 
Tnirula of intelligent people, and also to incroaso tho 
store of knowledge available for practical application. 
This position, of science in society is a significant 
example of the principles of liberty, being indeed 
merely a special feature of the position of thought in 
society. Freedom is not only possible but also a social 
necessity when we admit that the realm of thought 
possesses its own life. Prof. Polanyi dissents from 
Prof. Bernal’s desire to put science into the consciously 
^organized service of human welfare, arguing that the 
new attitude leads to the approval of oppression of 
intellectual liberty, if it is perpetrated only in pursuit 
of approved political aims. Prof. Polanyi is on firm 
ground in crit ioizing a somewhat propagandist atti¬ 
tude in regard to Soviet Russia, but his sincere plea 
for the re-establishment of man’s right to pursue 
truth regardless of social interests would have moro 
reality if he would recognize the present lopsidedness 
of scientific development. The reorientation of 
scientific effort for which so many scientific workers 
are calling involves no threat to fundamental research, 
which, indeed, it is desired to instigate in fields at 
present neglected. 

Weather Reports in the United States 
Accordinu to a report which has boon issuod by 
Science Service, tho Uni bod States Weather Bureau 
is making the experiment of having both aviation 
forecasts and general forecasts not specially suited 
to tho requirements of aviation made by a 
single staff, in tho case of tho now district 
office of tho Woather Bureau at Kansas City 
airport. Up to now, aviation forecasts have boon 
made by special staffs at airports, while tho othor 
forecasts wore made independently at Weather 
Bureau officos located in the different towns. 1 f this 
experiment, winch began on October X, proves 
successful, it is intended to extend it to other stations 
of the Weather Bureau, The Kansas City district 
office programme includes also a new feature that 
has recently boon introduced at Washington and 
Baltimore and whioh lias proved very popular, 
namely, a ‘breakfast time’ broadcast forecast. It is 
expected that this will be extended to many other 
American cities in the near future. It is not stated 
what time is taken as ‘breakfast time’ for tho purpose 
of these broadcasts, but presumably it is boo late to 
make tho forecasts meet the roquiromonts of farmers, 
who must arrange what work slrnll be done during 
the day at an oarly hour and could only take account 
of correspondingly early forecasts. There was before 
the War a demand by British farmers for such ‘pro- 
breakfast’ forecasts; but an obstacle in tho way 
of their realization is that an hour or two must 
elapse between the taking of the observations on 
•'which the forecasts must be based and the time at 
whioh they are made, to allow the information 
to be collected, decoded, charted and critically 
examined, and a very large number of observers 
would have to begin their day’s work at about 
& a.m* 


Penetration of the Skin by Heat 

In a paper entitled “Tho Penetration of Bays 
through tho Skin, and Radiant Energy for the Treat¬ 
ment of Wounds”, road before the Royal Society of 
Aria on November 22, Sir Leonard Hill gave a ueelul 
review of our knowledge of the extent bo which 
luminous, thermal and other radiations can penotrato 
the skin. He also referred to some of his own recent 
work on the differences in tho penetrating powor of 
heat radiation according to the nature ol its sot tree. 
Experiments on the production of artificial fovor by 
means of short-wave oscillators show that tho body 
temperature can be raised to 105°-106° F, in an 
hour or so. 

With what somo of his listeners may have thought 
a ourious irrolovance to tho subject, Sir Leonard 
delivered himself of a judgment about radium trout - 
ment, to wit “Tho world would, 1 think, be little 
the worse off if all the radium in the country now 
bulled for security from bombing in deep holes, 
remained tlieroin. Very big mono (ary influences will 
cry out against this”. Tho question may well bo uskod 
whether Sir Leonard really beliovos that those 
monetary inlhienoos determine the practice of radium 
therapy in Great Britain. About 15,000 patients 
received such treatment in 1038. Are the results of 
so little value to cancor and other patients that Sir 
Leonard’s advice should bo balton on this nubjoct ? 
The Cancer Act is tlxo country’s reply to hu<*1i a 
question. 

Quantitative Estimates of Sensory Events 

Tins final report of tho committee appointed lo 
consider and report upon tho possibility of quantita¬ 
tive estimates of sensory events has appeared 
(Ructions A and J, British Association, Dundee, 1030). 
This committee was appointed in 11)32 after Sections 
A and J* of tho British Association had hold a joint 
sossion dealing with the problem. It Juw been re¬ 
appointed each year since. Fn 1938 a long interim 
report was presented containing: (a) a historical 
statement; a summary of recent experimental work ; 
(b) a statement arguing that sensation intensities are 
not measurable ; (c) various notes on this statement; 
(d) a statomont arguing that sensation intensities 
are measurable. A subcommittee was appointed to 
consider whether tho views put forward woro really 
irreconcilable. This subcommittee presented a draft 
report to the British Association Uds year, tt now 
seems that agroemont is impossible. This is scarcely 
surprising whoa there is disagrtxunont as to tho moan¬ 
ing of hnoosnromont’. If it is postulated that tint- 
term must bo limited to its apjdicnbiUty in physics 
then tills would rule out tho uho of tho word in rela¬ 
tion to much x>sychological work. Two oxtromo view* 
hold the field, and a cIoho examination of those viowi 
by a member who holds an intermediate view load 
to the conclusion that tlioy cannot bo reconciled 
Tho re|)orb therefore consists of the views of individim 
members, The discussion is of value, oven apart frou 
tho data horo presented, os illustrating some of ih 
difficulties inherent in such problems, 
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Royal Gardens of Queen Anne 

A ktjmber of interesting manuscripts belonging to 
Liout.-Colonel H. E. Disbr owe-Wise have lately been 
abstracted by Mr. F. J. Chittenden (J. Roy . Ilort. 
Soc 64, Pt. 10 ; October 1939). They relate to the 
part played by Henry Wise in the upkeep and re¬ 
arrangement of the Royal Gardens in the reign of 
Queen Anne. Wise and his partner, George London, 
were the proprietors of the great Brompton Nursery, 
and directed the establishment of most of the large 
gardens of England at the beginning of the eighteenth 
century. They were responsible for the introduction 
of French influence in garden design, but they 
evidently eliminated some of the frivolities of 
Versailles horticulture, and used only the stateliest 
elements in the spacious parks, torraces and avenues 
of Hampton Court and other Royal demesnes. 
Retails and costs of the upkeep are revealed by the 
manuscripts. Henry Wise received £1,600 a year 
from 1702, for the upkeep of Hampton Court, the 
gardens at Windsor and the plantations at Kensington. 
A catalogue of the varieties of wall fruit reveals some 
affinity with modem names, and an important side 
of garden activity is shown by a description of five 
new pears which bore fruit in the year 1716. Each of 
the new varieties appears to have been ‘Very rich 
and melting”, and doubtless played its part in the 
general improvement the results of which we enjoy 
to-day. 

National Central Library 

Winter is the reading man’s season. Then, as Iho 
Student says in Goethe’s "Faust 1 ’; 

"the pleasures of the mind 

Bear us from book to book, from page to pago. 

With them the winter nights grow kind and bright, 

And every limb is warmed with happy life.” 

But if we want unusual books, such as, say, Boling- 
broke’s idea of a "Patriot King”, can wo get them ? 
The answer is given by the great National Central 
Library in Malet Place, London. It lends books 
through the local libraries and regional bureaux 
and has access to 21 million volumes in other institu¬ 
tions. It oan do work of national importance in 
helping research in science and medicine. Some 
irreplaceable matter has been removed to Hemel 
Hempstead, but the non-bibliographieal books remain 
at the London headquarters. Tho latest report of the 
Library shows that it lent during 1938-39 more than 
21,000 books to urban libraries, and more than 
12,000 to country ones. The ‘outlier’ libraries, from 
which readers oan borrow through the National 
Central Agency, now include, we notice, the British 
Postgraduate Medical School and the Library of 
Radiological Periodicals (Dr. Bernard Leggett). 

Health in British India during 1937 

The state of the public health in British India and 
some of the In dia n States during 1937 is dealt with 
in the recently issued "Annual Roport of the Public 
Health Commissioner with the Government of India 


for 1937” (Government of India Press, Now Delhi. 
1939. Price Rb. 3 or 6 s.). Tho mid-yoar estimated 
population for British Tndia was 272,400,43(5, an in- - 
crease of more than throe and a quarter millions com¬ 
pared with the previous year. Tho birth-rato was 
34*5, and the doath-rato 22*4 por anillo, each a slight 
decrease over the previous year, and the infantile 
death-rate per 1,000 live births was 10L*7. Plague 
mortality, with 28,109 doatlis, was appreciably higher 
than in 1930, but deaths duo to cholera and smallpox, 
99,064 and 54,810 respectively, showed largo de¬ 
creases, so that there was a total roduefcion of moral 
than 90,000 doathR from tlieso opidomic diseases. With 
regard to plague, it is remarked that within recent 
years tho fatality-rate has considerably decreased, 
and that tho disoaso is often so mild that patients 
remain at work during tho attack. Malaria and 
respiraiory diseases cause tho largost mortality; 
roughly about 1,000 pooplo die from malaria every 
day throughout the year. Dysentery and diurrhnoa 
caused 207,479 doatlis, or more than two and a half 
times the numbor of cholera doailis. With regard to 
vaccination and its protective power against small¬ 
pox, figures show that tho groator tho mimber of 
vaccination ‘marks* tho smaller is tho case mortality 
rate, and that mortality is much tho highest among 
those having ‘no marks’, which may bo presumed to 
mean absenco of vaccination. Tlio volume also con¬ 
tains much information on maternity and child 
welfare and on tho research work of various colleges 
and institutes. 

Animal Welfare 

Singe i 031 tho Universities Federation for Animat 
Welfare (formerly the University of London Animal 
Welfare Society) has published annually the Animal 
Year Book, a journal which has contained many 
useful liints on tho oaro ofaniinalM and given ovidenco 
of strenuous propaganda on behalf of tho well-being 
of wild and domesticated animals. Tho Year Book 
has now boon ropluml by U F AW Quarterly 
Journal, which continues tho policy of its prodocossor 
but affords means of closer contact between tho 
members of the Federation and othors interested in 
its benevolent activities. Articles of general interest 
in the first number discuss tho idoai pet-shop and a 
population study of rabbits. A strong and justifiable 
plea is made for the better regulation of tho importa¬ 
tion and trade in Mediterranean tortoises, of which 
sorao 160,000 aro said to bo imported into Groat 
Britain annually, often under tho moHt objectionable 
conditions. It may bo added, for the information of 
readers in whoso family olrclo a tortoise makes its 
appearance, that pamphlets op tho oaro of those pets 
have been issued by both tho English and Scottish 
Societies for tho Prevention of Cruelty to Animals. 

Cave Animals 4 

With tho appoaranco of "Pars 34 ” (published in 
1938 but only recently received by Nature) the 
great "Animalium Oavoraarum Catalogue”, compiled 
by Dr. Benno Wolf and published by Dr* W. Junk, 
reachos completion. Anyono who has followed the 
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development of this work must have been astounded 
at the number of inhabited caves which it rovealed, 
at the extent and variety of cave faunas (the index 
to the animals itself occupies 96 pages), and at the 
vast number of papers which have been written about 
them. The completed work is in throe volumes, the 
first including introduction and bibliography (pp. 
108) ; the Becond containing a list of the cavos, with 
literature references to each and the names of the 
animals recorded from each (pp. 616); and the last 
containing a systematic list of the animals, witli 
references to the cavos in which they have been found 
and to the recorders (pp. 918). Tlio three volumes 
are thoroughly indexed, one index of 46 pages 
referring to the caves, the other (96 pp.) to the 
animals. The bibliography is itself alphabetically 
arranged so that it serves as a guide to authors. The 
Supplement carries the information about cave 
faunas up to the end of 1936. 

Work of the Central Midwives Board 

The Central Midwives Board, which controls and 
regulates the work of practising midwives, has issued 
its annual report for the year ended March 31, 1939 
(H.M. Stationery Office. 4c?. not). The number of 
women' practising os midwives in England and 
Wales in 1938 was 16,761, some 700 loss than in the 
previous year. During the year covered by the report, 
new training and examination rulos of the Board 
came into operation. The training rules require 
practising midwivos to attend courses of instruction 
from time to time. A report on the examinations 
hold during the year is included, together with notes 
of various decisions by the Board on midwivos* 
training, etiquette and practice. The report also 
rofors to preparatory arrangements made by the 
Board for an efficient midwifory service during a 
national emergency* 

Hospital Schools in the United States 

Special educational facilities should obviously bo 
provided for children who must spend weeks, months 
or even years in a hospital or sanatorium. Somo 
attempt to meet this need has been made in the 
United States, and information concerning this 
service has been collected (U*S. Department of the 
Interior. Bulletin , No, 17 ; 1938). It is estimated 
that fifty or sixty thousand oliildren in American 
hospitals need educational facilities, but loss than 
eight thousand appear to bo receiving tuition. It is 
pointed out that tlie hospital school has three values : 
thorapoutio, vocational and general educational. It 
aids physical recovery by keeping the child’s mind 
occupied and away from his misfortune. 

Bibliography of Seismology 

We have just received vol. 13, No. 1, items 4260- 
4378 of the Bibliography of Seismology, published by 
the B ominion Observatory at Ottawa. In this number 
there are fifteen collaborators from Europe, North 
America and New Zealand, notablo absences being 
South Amorioa and U.S.SJR,, where it is known that 
eoismologioal work is being dono. In addition to 
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the particular studios of individual ©nrthipinkos, 
mathematical seismology and general oarth struct uro, 
a considerable number of the listed papors deal with 
microsoisms and geophysical prospecting. The latter 
becomes increasingly important as details aro worked 
out and apparatus becomes moro applicable to the 
particular probloms involved, needing to bo robust, 
sensitive, and yet transportable. It is noteworthy 
that item 4342 is of six patents concerned with seismic 
prospecting, four being U.N. patonts, ono Canadian 
and ono U.S.S.K. 

Seismology in the Antarctic 
We learn from CJapl. N- 11. Heck that it is pro¬ 
posed to instal a seismograph, if possible on a rock 
foundation, at a base of the forthcoming United 
States Expedition to the Antarctic. Thin, along 
with the stations in South Africa, South America, 
Australia and Now Zealand will bo extremely useful 
in determining epicentres in tho southern hemisphere 
whore soismographic stations are all too few, aiul on 
tho continent of Antarctica in particular, tho seismic 
history of which is little known, Miss Bellamy *h 
catalogue of 1913-1930 shows sovon epiconi ros 
actually located on tho continent, and the Milne 
seismograph of the British Antarctic Expedition 
from March 1902 until November 1003 (lat. 77° 51' 
H., long. 166° 45'E.) recorded 135 oarthquakos, of 
wliicli approximately 75 were local though none 
was strong enough to be felt by tho explorers. 

Earthquake in the New Hebrides 
On instrumental reports from the soismographie 
stations of Georgetown, Tucson, St. Louis, Honolulu, 
Pittsburg, Manila, Weston, Eorclliam, Rnsodorui, 
Kong Kong, Pirn Lion, Apia, lluanmyo and Lincoln, 
the United States Count and Geodetic Survey in co¬ 
operation with Science Service and tho Jesuit Seismo¬ 
logies! Association has determined the epicentre of 
the earthquake of October 17, 1939, as having boon 
provisionally in islands of the New Hebrides group 
in the Pacific Oeoan. More precisely, tho epiconi ro 
was aituatod in tho son botwoon tho islands of Male* 
kula, Ambrim and Pentecost. This is a seismic area 
particularly liable to deep focus earthquakes, anti 
blxis shook was no exception, being situated at a 
depth probably near 100 km. 

Royal Academy of the Lincei 
The Secretary of the Koyul Academy of I Inly 
announces that tho Koynl Aowlomy of the Lincoi 
has been amalgamated with tho Koynl Afiodomy of 
Italy, winch has taken ovor all tho activities of tho 
Lincei. As from July 1, 1939, the publications of 
tho Academy of the Lincoi will form part of tho 
combined Atti deUa Rcalc, Academia d'Jtnlm , which 
will bo divided into Rcndkontl and Memoric of tho 
class of moral aiul historical sciences ami of tho class 
of physical, mathematical and natural sciences. Thu 
publication of tho Nollzic rfegli *S U*<wi will l«‘ cent iiiund 
without interruption by the Italian Academy, Tlui 
Royal Academy of Italy will he pleased to send it# 
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publications to those institutions which received iho 
publications of the Royal Academy of tho Linoei 
under a system of exchange. 

Chemical Club 

The Chemical Club, 2 Whitehall Court, London, 
S.W.l, has arranged a series of ‘talks’ similar to 
those held at the Club last winter. They will, how¬ 
ever, be briefer, and will be held after luncheon 
in view of the War. The first talk of the season 
will be given by Mr. James Kewley, chief chemist 
of the Royal Dutch Shell Group, on Monday, 
December 11, at 2 o’clock at the Club. The title 
will be “The Intrusions of Petroleum**, and it is 
expected to deal with the increased range of products 
being manufactured by tho petroleum industry which 
‘intrude* upon the organic chemical market. At tho 
annual general meeting of the Club on November 14, 
a resolution was adopted that the facilities of the 
Club should be thrown open during hostilities, at a 
nominal subscription, to those temporarily engaged 
in London on Government work. 

Chadwick Public Lectures 

In September last it was decided, in consequence 
of the War, to postpone the Chadwick Public Lectures 
which were to have been delivered this autumn. 
The Trustees have now resolved to resume the 
lectures, and the first lecture is to be dolivered on 
Tuesday, December 12, at 2.30 p.m., at tho Royal 
Society of Tropical Medicine and Hygiene, 20 Port¬ 
land Place, W.l, when Sir William Savage is to 
speak on “The Health Aspects of Canned Foods”, 
The lectures for the spring programme, 1940, will 
deal generally with public health matters and tho 
War, and will be announced in due course. 

National Institute of Sciences of India 

At a meeting of the Council of the National 
Institute of Sciences of India, held on October 6 in 
the rooms of the Royal Asiatic Society of Bengal, 
Calcutta, the following were elected fellows of the 
Institute: Ordinary Fellows: Dr. K. Banerjee, 
reader in physics, University of Dacca; Prof. F. R. 
Bharucha, professor of botany and head of the Depart¬ 
ment, Royal Institute of Science, Bombay; Dr. R. N. 
Ghosh, reader in physios. University of Allahabad; 
Prof, H. K. Mookerjee, University professor of 
zoology and head of the Department, University of 
Calcutta; Prof. V, V. Narlikar, professor of mathe¬ 
matics and head of the Department, Benares Hindu 
University; Dr. C. G. Pandit, officiating director of 
the K i n g Institute of Preventive Medicine, Guindy, 
Madras ; Major C. L, Pasricha, professor of pathology 
and bacteriology. School of Tropical Medicine, Cal¬ 
cutta; Prof. L. Rama Rao, professor of geology, 
University of Mysore ; Dr. M. Sharif, entomologist, 
HafFkine Institute, Bombay; Dr, K. Venkataraman, 
director of the University of Bombay Laboratories 
of Chemical Technology and Textile Chemistry, 
Honorary Fellows ; Dr. E. y. Appleton, secretary of 
the Department of Scientific and Industrial Research 


of Groat Britain ; Prof. Charles W. Edmunds, pro¬ 
fessor of pharmacology and Ihorapoulics, University 
of Michigan Medical School; Prof. R. A. Fisher, 
(hilton professor of eugenics in University College, 
London; Prof. Waldomar Liudgron, emeritus pro¬ 
fessor of geology, Massachusetts Institute of Tech¬ 
nology, whoso death on November 3 is announced 
on p. 970. 

Royal Society Officers and Council 

Txim following is a list of those elected as officers 
and council of tho Royal Society at tho anniversary- 
mooting hold on November 30 : President, Sir William 
Bragg ; Treasurer, Prof, T. R. Morton ; Secretaries , 
Prof. A. V. Mill, Prof. A. Cl. G. Egorlon; Foreign 
Secretary , Sir Albert Seward; Other Members of 
Council , Prof. F. 0. Bartlott, Prof. P. G. 1J. Boswell, 
Prof. F. T. Brooks, Dr. G. G. Darwin, Prof. 11. M, 
Fox, Dr, IT. *T, Gough, Dr. A. D. Tmiiw, Prof, <\ K. 
Ingold, Prof. G, B. .1 offory, Prof. R. T. l^oiper, Prof, 
II. S. Raper, Sir Owen Richardson, Prof. F. K. 
Rideal, Dr. F. J. W, Rougliton, Prof. W. W. C. 
Toploy, Prof. R. Whiddington. 

Announcements 

Db. J. B. MenneijL, president of tho Section of 
Physical Medicine of tho Royal Sooiety of Modicino, 
has boon awarded a gold key by tho American < En¬ 
gross of Physical Therapy for distinguished research 
on physical therapy during tho Inst year, 

Dxt, Altoet> Fbojimmoh, formerly professor of 
pharmacology iu the University of Vienna, has boon 
appointed pharmacologist to tho May Institute for 
Modioal RoHonrch of tho Jewish Hospital, Cincinnati. 

The niuno of tho National Baby Week Council, a 
body which camo into existence during tho War of 
1914-18, is now ohangod to “National Baby Welfare 
Council”, this name being more commensurate with 
the increased scope of work failing to tho Council’s 
lot under war conditions. Tho address of tho National 
Baby Welfare Counoil is 29 Gordon Square, London, 
W.C.l. 

The Women’s Modioal Association of New York 
offers a Mary Putnam Jacobi fellowship to any 
woman doctor, American or foreign* to carry on 
or complete some speoial probloniB in medical research. 
Application should be modo by March 1 , 1040, to 
the secretary, Dr. Phebe L. Dubois, 150 East 73rd 
Street, New York City. 

In his latest quarterly report tho Registrar-General 
states that the number of live births in England and 
Wales during the thirteen woeks ondod Juno 30 was 
222 more than in tho corresponding quarter of 1938, 
and amounted to nu annual birth-rate of 16 per 
thousand of tho population. The number of deaths 
corresponded to an annual rate of ID 7 , and the 
mortality of infants under ono year of ago to an 
annual rate of 48, which was 8 below the avorago of 
the preceding ten seoond quarters. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible for opinions expressed by their corresponded. 
They cannot undertake to return , or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

In the present circumstances, proofs of “letters” will not be submitted to 

CORRESPONDENTS OUTSIDE GREAT BRITAIN, 

Notes on points in some of this week’s letters appear on p. 982. Oorrehponhunts 

ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Analysis of Protein by Means of Deuterium-containing 
Amino-Acids 

As is well known, the analysis of amino-acids giving 
no colour reactions is very difficult as most of the 
methods known lead to inevitable losses. This 
difficulty can, however, be overcome m the following 
way. 

To the hydrolysed protein, of which the leuoino 
content for example is to be determined, is added a 
known amount of leucine labelled by introduction 
of deuterium m the (G—H) position. After mixing, 
some leucine is isolated from the mixture by the 
usual methods. 

The next step is the determination of the deuterium 
content of the leucine mixture isolated. Where tho 
protein does not contain leucine, the leucine sample 
recovered should be pure ‘heavy 1 leucine ; while 
from the protein containing normal leucine a mixture 
of ‘heavy’ and normal leucine is recovered. 

From the deuierium content of tho leucine mixture 
isolated we can oaloulato tho proportion in which 
the ‘heavy 7 leucine added is diluted by tho leuoino 
originating from the protein. 

The mixture of amino-acids wliicli is tho result of 
t he usual acid hydrolysis consists (with tho exception 
of glycine) of optically active forms, whoroas tho 
usual methods for syni hosis of amino-acids containing 
deuterium loads to racemic mixtures. It is necessary 
therefore, either to perform a resolution of the syn¬ 
thetic product into the d- and Z-forms, or to racomizo 
the amino-acid to be estimated in the hydrolysate. 
The last path, being by far the least expensive, is 
followed here. 

Deuterium-containing dZ-loucine was prepared by 
heating Z-leucine with 33 per cent sulphuric acid 
containing, say, 7-10 per cent D 2 0 in a sealed pyrex 
tube to 170° for twenty-four hours 1 . 

After removal of S0 4 — and repeated evaporation 
of the water and re-dissolving in pure water, all 
deuterium in combination with oxygon and nitrogen 
is removed, and a portion of deuterium is left which 
cannot be removed by boiling water. As the leucine 
is now optically inactive, as was determined in two 
cases, the stable linked deuterium lias obviously 
entered the molecule during the racemization and 
is linked to the a-carbon. Under the treatment 
mentioned, the destruction of leucine did not exceed 
two per cent. The determination of the deutorium 
content of combustion water from the leucine is 
performed by the gradient-tube method of Linder- 
strSm-Lang 9 . 

3*0 gm. dry hsemoglobm was hydrolysed and 
racemized by treatment with 33 per cent sulphuric 
acid in a sealed ampoule at 170°. The hydrolysate 
was mixed with 0*392 gm. ‘heavy* leuoino. Sulphuric 
acid was removed, tho amino-acid mixture dried and 


powdered. The powder was extracted with dry 
propionic ac*id (method of Przyleoki and Kawprzyk) 
which extracts the hexon bases, prolino and part of 
the leucine. Propionic acid was removed and tho 
leucine isolated os copper salt and purified by 
rocrystallization from water. The excess density of 
the water formed by combustion of the ‘heavy 7 
loucino was 5IS parts in a million, that of tho leucine 
mixture isolated 225 parts in a million. Tho amount 
of ‘heavy’ plus normal loucino was : 

o-m . g| - i-seagm. 

The amount of leuoino originally present in the 
protein was 

1 *262 - 0*392 - 0*870 gm., 

which corresponds to 29 per cent of tho hemoglobin. 

A sooond estimation gave 30 per cont. An estima¬ 
tion of tho loucino coni out of gelatine gave 8*5 per 
cent. 

Theso results should, of course, bo rogarded as 
examples only. It should bo possible to adopt the 
method for a series of ami no-twit In, for example, 
alanine, valine, iHoloucine and aspartic acid, for which 
to my knowledge no quite reliable estimation methods 
are known. 

Hans IK Uh&inu, 

Laboratory of ^oophysiology, 

University of Copenhagen, 

Nov. 3. 

l UHHinK, U. II., Nvruun, 148, 300 (10 JH>* 

1 Ltn<lcTHtr0ra-Lan«, K., JocoIjhou, O., and ,J olmiwii, tl M <\k. 
XM, Varment (Sor. (Him.), 83, 17 (1030). . 


A Mucolytic Enzyme in Testis Extracts 

We have recently described a polypeptide, isolated 
from poptio protein hydrolysates, which is ohomotootio 
to leucocytes and increases the permeability of 
capillaries 1 . It is probably closely related to Afonkin’s 
‘leukotaxine’ 9 . As a result of this work we became 
interested in another pormoability-ineroasing sub* 
stance, known as tho ‘spreading factor’*. This sub¬ 
stance, which is present in largo amounts in testis 
extracts and certain bacterial filtrates, is a protein 
and is active in dilutions so low os 10~*. It acts by 
increasing tho permeability of the dermal layer oi 
the skin, as demonstrated by the flattening of the 
wheal and tho rapid spread of iatradormally injected 
solutions of dyes, bacterial toxins and particulate 
matter in suspension. 

So far, nothing has been known about tho mech¬ 
anism of tho action of tho spreading factor, From 
its properties, it seemed to us likely that it was an 
enzyme acting on some substrate in tho Hkin, ornminp 



978 


NATURE 


Dec. 9, 1989, voi iu 


the removal of a barrier to the rapid diffusion of 
intradermally injected fluids. We havo therefore 
examined extracts of testis, purified by the method 
of Morgan and McClean 4 for the presence of different 
hydrolytic enzymes. Our purifiod testis extracts con¬ 
tained O'3 per cent of dry material which produced 
marked spreading in dilutions of 10“°. 

Though the testicular extracts were found to con¬ 
tain a proteolytic enzyme of cathepsin character, it 
seemed improbable that the action of spreading 
factor was proteolytic, since active preparations of 
crystalline trypsin (kindly supplied to tin by Or. H. 
Holter and Prof, Linderstrom-Lang) did not give any 
reaction characteristic of spreading factor. 

Histological evidence of the existence iu the skin 
of a mucin-like inter-fibrillar substance" lod us to 
examine the possibility of the enzymatic action of 
spreading factor solutions on mucins of different 
origin. We found that the extracts had a remarkable 
action on synovial fluid, the visoosity of the latter, 
measured in an Ostwald viscometer, falling to 1/300 
of its original value (being then approximately that 
of water) when 5 c.c. of the fluid was incubated at 
37° for 30 minutes with 0*5 c.c. of testioular extract. 
This effect was found to be due to the action of an 
enzyme on a polysaccharide in the synovial fluid, 
with the liberation of reducing substance (see accom¬ 
panying table). Ho liberation of reducing substance 
was found in a control experiment in which synovial 
fluid was incubated for 18 hours at 37° with heat 
inactivated spreading factor solution. 

Amount or reducing bubstanob in y, extrsbubd in gltjoosh 

HQUIVAiBNTfl (METHOD OF MILLER AND VAN SLYKB 4 ), IN SAMPLES ON 
1 0.0., TAKEN AT DIFFERENT TIME INTBRVAIiS FROM 20 0.0. SYNOVIAL 
Firm INCUBATED AT 37° WITH 2 0,0. OF TEfiTIOUlAR EXTRACT. 


0 hO\Ub .. .. .. . < JU 

* „ .. .. .. 32 

1 I, «. * • •» .. 00 

2 „ ♦ * i. .* .. 10G 

4 •» * * • * *» 15K 

0 .1 •• »i . • 202 

28. 274 


With Bison and Morgan’s 7 test the reducing sub¬ 
stance gave the colour reaction for N -acetylglucos - 
amin. Quantitative determinations on 10 c.c. 
synovial fluid incubated for 18 hours at 37° with 1 o.c. 
of testicular extract demonstrated the appearance 
of 245 y/o,c. of N -acetylglucosamin. The control 
experiment set up under identical conditions with 
heat inactivated testioular extract gave entirely 
negative results. The split products obtained by 
dialysis gave a Bial reaction for glucuronic acid. 
Furthermore, while synovial mucin is precipitated by 
dilute acetic acid, forming characteristic strings, 
synovial fluid after incubation for 30 minu tes at 37° 
with 1/10 of its volume of testioular extract yields 
very much less preoipitate with acetic acid, while 
after 60 minutes the solution remains clear. Since 
the enzyme brings about the disappearance of the 
most characteristic property of synovial mucin, it 
can be called a muodnase. 

Testioular muoinase was found to act also on a 
polysaccharide present in vitreous humor, the libera¬ 
tion of reducing substance (expressed in gluoose 
equivalents) from 15 o.c. of dialysed vitreous humor 
incubated for 18 hours with 1*5 c.c. of testioular 
extract being 71*5 y/q.q. 

Further work is in progress on the properties of 
the enzyme and its substrates, especially on the 
relationship of the latter to the polysaccharides from 


umbilical cord, vitreous humor and synovial fluid, 
isolated by Mayor and Palmer® and Mayor, Smyth 
and Dawson 8 . 

Since the properties of the tnuoiuaso are identical ~ 
with those of spreading factor, and since the occurrence 
of spreading factor in bacterial filtrates lias so far 
been found to go parallel with tlioir muoinase content, 
we tliink it probable Hurt muciuoso and spreading 
factor are identical. Wo arc undertaking further 
experiments in the hope of being able to prove this 
point conclusively. 

JW. (JflAlNT. 

K. S. Duthib. ^ 

Sir William Dunn School of Pathology, 

Oxford. 

Hov. 4. 


1 Dill hit* and Chain, Brit. J . Hip. Pathol, 20, U 7 (1030). 

J Afonkin, Physiol Rev., 18, 300 (1038). 

1 Xloftmnti and Duran-ilcynalds, j Science, 72, G()8 0030; MW'Ioan, 
J. Path, avd Bart., S3.1045 (1030); 34, 4G1) (1031). Mwlliiavrllia, 
Jiiorhem. J 33, 1800 (1038). 

•Moigan and MpUlmu, J. Sor. Ohm. Tad., 51, 012 (1032). 
“Brnulcy, Anat. Iter., 60, 05 (1031). Sylvru, Virchow* Arch , 80S. 
280 (1038). 

•Mllkr and van 81ykt\ J. Biol (them., 11, 583 (1030). 

’Bison and Morgan, Jiiorhem. J. t 08, 988 (1031). 

• Mryor and Palmer, J. Biol, diem., U4, 080 (1030). Meyri, Smyth 
and Dawfton, ./. Biol. Ohm., 108, 310 (1030). 


Vitamin A Content of the Livers of a Hundred Healthy 
Dogs 

Ai/THOtrcut under natural conditions largely carni¬ 
vorous in its dietary requirements, the domesticated 
dog will accept with apparent rolish a diet mom 
fitted for an omnivorous or oven vegetarian animal. 
Flesh, milk, cereals and vegetables make up tlio bulk 
of the ration, the proportions of those vuryinguecord- 
ing to the fancy or porJmptt the financial oircumwtomooH 
of the owner. Thus the amount of vitamin A avail¬ 
able to the dag will vary greatly. 

Holmes ct ul. x found that under the conditions 
obtaining on a fur farm from which they obtained 
their malorial, the vitamin A content of the liver of 
the mink and the raccoon was loss than that of wild 
specimens of those species. However, they also 
snowed that two wild opossums, captured and fed in 
captivity for six months on a diot of high vitamin A 
value, were able to store tho vitamin to a much 
higher extent than throe wild opossums which had 
been captured at the same time as tho above two, 
and wore destroyed. 

Bradfield and Smith* found considerable) variations 
in the vitamin A content of tho liver in dogs which 
were being fed, under controlled conditions, on oquol 
amounts of vitamin A. Chevalier and (Jhoron* showed 
that in 100 guinea pigs fed on tho same diot, varia¬ 
tions occurred in tho vitamin A content of the liver 
of from 5-10 bluo units per gram to 300 blue unitH 
per gram. Simmonot et ul. K found considerable varia¬ 
tions in the vitamin A resorve of tho liver of six 
clinically normal dogs. 

That the liver of newborn puppies contains little 
vitamin A reserve was shown by Busson and Sim- 
monet®, who found their liver to be inactive even 
when that of the dam contained an ample store. 

The dogs used for the present work were unwanted 
dogs, which had been destroyed by ooal gas poisoning. 
They were not bled. The histories of these animals 
were not obtained. Thoy were probably all city dogs f 
and were presutned to be healthy, 
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Technique . A piece of liver was removed witliin. a 
few hours after death, placed in cold storago over¬ 
night, and on the following day 5 gm. was woighocl 
out in duplicate, minced with scissors, 15 c.c. of 
5 per cent caustic potash added, and kept in cold 
store if not being dealt with immediately. 

The vitamin was extracted according to the method 
of Davies*. The unsaponifiable portion was dissolved 
m 10 c.c. of chloroform, and the blue units determined 
by the use of a Lovibond tintometer. In the large 
majority of cases, an amount of the chloroform 
solution was taken such as would give a reading of 
;blue units between 3 and 6, but readings slightly 
beyond this range were used as the basis for cal¬ 
culating the results in a minority of oases. 

Results . Great variation in the liver reserve of 
dogs has been found to occur. Whether this is 
associated with the amount of vitamin available in 
the food, or with the ability to absorb and store it 
in the liver, is not here indicated. The average of 
these reserves was found to be 678 B.tx./gm., but, os 
pointed out by Moore 7 , the average figure may be 
misleading owing to the wide variations, and the 
medial figure is a more reliable one to take as an 
indication of a standard. The medial figure in our 
series (taking an average of the six central figures) 
is 153*5 B.tr./gm. 

The exact age of these dogs was not known. Six 
which were only a few months old gave values 9, 10, 
30, 47, 62 and 70 respectively. At the other extreme 
of life, greater variation in the vitamin store appeared 
to occur. In seven old dogs the valuos were 26, 36, 
103,171,206,340,1125. 

In twenty-three lean or poor-conditioned dogs, the 
average vitamin A content was 415*8 B.u./gm., with 
a range of from 11 to 2800, and in three very fat 
dogs the figures wore 8, 171, 447. From those limited 
data there does not appear to bo an association 
between the vitamin A reserve and the body condition 
in the dog. 

Moore 7 showod Unit in the rat a condition of 
extreme emaciation did not necessarily load to a 
diminution of the vitamin A reserves of the liver, 
and one of us (H. G. L.) fouud largo reserves in the 
livers of hens and geoso that had been starved to 
death by their ownor. 

R. G. Linton, 

A. JlKOWNTiKK. 

Royal (Dick) Veterinary College, 

Edinburgh. 

1 IIol J2f%£o ««l Satterfield, 0, II „ Amer. J. Physiol, 

l£o» Dtfo (lvUS), 

4 Bradftold, 1)., and Smith, M. 0., A. mer. J. Physiol., 184, 168 (1088), 
*Chevalier, A., and Olioron, Y., CM. Soc. Mot., 180, 1223 (1935). 

4 Aswlin, L„ CM. Hoc. Mol, 109, 

IJueson, A., and Slmmouet, ir., C.lt. Hoc. JHol., 109, 1253 (1982). 
‘ Davies, A. W„ Mochem. Jiff, 1770 (1038). 

’ Moore, T,, touref, U, 060 (Sept. 24, 1932). 


Monogenic Broods in Armadillidium vulgare Latr, 

» Yandex, 1 has found that in the woodlouse, Tri~ 
ehoniscus provisorius , there ocour both amphogenio 
broods (broods containing approximately equal 
numbers of both sexes) and monogenio broods 
(broods consisting of one sex only or very noarly so). 
He accounts for the occurrence of arrhonogonio 
broods (broods consisting of males only) and ihely- 
genic broods (broods containing only females) by 
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suggesting that in woodlico the female in the hoUumyg- 
ous sex (chromosomes AT) and that the segregation 
of tlio sox chromosomes in monogenio fottmlos is 
eontrolled by the cytoplasm. Thus in arrhonogmiio 
females every egg rocoivos an X chromosome and the 
Y chromosome always passes into the first polar 
body. Such a female, therefore, produces broods 
containing only males. 

One of the main arguments for accounting for 
monogenic broods in this way is that the male lias 
no effect on the typo of brood producod. VandoVs 
evidence for the nuilo having no effect on the typo 
of brood producod is that in several cases all the 
females of any one brood matod with either ‘ordinary' 
males (from amphogonic broods) or with ‘exclusive' 
males (from arrhenogonic broods) producod oitlior all 
arrlienogeiuo or all tholygenic broods. Mister females 
thus resemblod each oilier in producing tho same 
type of monogenic brood no mattor wliuf ty]>o of 
male they wore matod with. 

Amphogenio and monogenic broods have also l>oon 
found in tho woodlouse Armadillidium ouhjarc Latr. 
by Howard 8 and Vaiidol 3 . By mating mnlos of 
Armadillidium to two or more females I have also 
been able to show that tho male has probably no 
offeci on the typo of brood produced. Tho same 
male mated to two different females may pro/luce 
both arrhenogonic and thelygonio broods or both 
amphogenio and monogenic broods. Tho data arc 
given in the table. 


I*arontB nf brood 

Mala l<Yraalo 

Constitution of tnooil 
Malt* l'Vmalw 

li 

.1 

t 

30 

H 

.1/* 

22 

0 

AM 

All 

:n 

a 

AM 

AJ 

0 

r>o 

AT, 

O/l 

i 

37 

Ah 

(V 

0 

25 

Ah 

Cl) 

61 

0 

AN 

UK 

45 

0 

AN 

U 

0 

30 

S/l 

PA 

0 

30 

SB 

BA 

46 

47 


It Hoems, tliorofore, very probable that* it is tho 
female which determines tho typo of brood produced. 
It has also been possible by using difforont gonoticul 
typos to show that neither arrlionogenicmor tl iclygcuic 
broods are due to parthenogenesis. 

The abovo data also have another interest. Tho 
threo females, OB, CO, and (ID, are all from tho Hiuno 
brood. One brood may, tliorofore, contain both 
arrhenogonic and thelygonio daughters. Also female 
fSK, parent of an arrhonogonio brood, wow a daughter 
of a thelygonio fomolo (female A in the table), tfuoh 
facts will have to lie considered in suggesting schemes 
for tho inheritance of arrhonogeny and thclygouy, 
It seems possible that while the male has no effect 
on the sex ratio in a brood, ho does have mi offoet 
in determining the typos of females producod. 

H. W. llmvAiin. 

Bohool of Agriculture, 

Cambridge. 

Nov. 15. 

1 VffltflW, A., Pull. Mol Fnmcfi ct Mg.. 78, NT Hfl (1038) 
•Howard, JI. W., Natuhh, 148, 1038 (1988), 

'VftlHld, A*, (J.K., 803, 1050 52 (U)«0), 
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Hypertensini the Substance Causing Renal Hyper¬ 
tension 

An increase in. blood pressure is produced by 
compression of the renal artery 1 * or by injection of 
the venous blood of the kidneys 8 . The filtrate 
obtained after adding 3 vol. of acetone to the serum 
of this blood contains a pressor substance which is 
insoluble in ether and amyl alcohol, soluble in glacial 
acetic acid and is destroyed only after tliree hours 
boiling in normal hydrochloric acid. The same sub¬ 
stance is formed on incubating for fifteen minutes at 
37° the kidney protein renin 3 with blood serum or its 
pseudo-globulin fraction. This substance, which 
we name hypertensin, is different from adrenalin, 
tyramin, pitressin and urohyperfcensin. Renin appears 
to be a proteolitic enzyme of the papain type, which 
liberates hypertensin from a blood protein belonging 
to the pseudo-globulin fraction. 

J. M. Munoz. 

E. BRAUN-MbNXNTUCZ. 

J. C. Fasoiolo. 

L. F. Leloth. 

Listituto de Fisiologia, 

Buenos Aires. 


* Goldblatt, H., Lynch, J„ Hanzal, H. E., and SmiraiorvIUo, W. \V. f 

J. Med.* 69, 347 (1984), 

1 Houmay, B. A., and Faadolo, J. C., JBol Acad. Nac. Med. Bueno* 
Aires* 34 (Sept. 1037); Rev. Soc. Argent. Biol.* 18, 284 (1987); 
OB. Soc. Biol, 127, 147 (1038). Braun-Menfodcs, B» atut 
FawJolo, J. 0., Rev, Soo. Argent. Biol.* 15, No. 4, 101 (1039). 

* Tigerstedt, It., and Bergman, P. G., Skand. Arch. Rhys.* 8, 223 

(1898). HeaseLG., Klin. Work.* 1$, 843 (1938). Holmor, O, 34., 
and Page, LET., J. Biol, Ghem„ 127, 767 (1939). Pickering, 
G. and Priiumetal, M,, Clin. Sci 8, 211 (1938). 


Relation of the Nucleolus to Secondary Constrictions 
In discussing the relation of the nucleolus with 
the SAT chromosomes, investigators do not appear 
to notioe that the ‘constriction’ is probably Sue to 
the nucleolus, rather than an active producer of that 
body 1 . I imagine the chromosome in a oloso spiral. 
The nucleolus develops at a definite point in the 
chromosome and pushes the spirals apart until that 
part of the chromosome becomes a straight thread 
and apparently much thinner than the remainder of 
the chromosome. When the SAT chromosome in 
Navashin’s Orepis* was not able to develop a nucleolus 
because the nucleolar material had already been 
removed by another chromosome, it ‘had no satellite 
either. The darkly staining portions just below tho 
thin, stalk in McClintock’s Zea chromosomes* could 
also he explained by the spirals beyond the nucleolus 
being *]pushed more closely together. 

That a nucleolus can interfere mechanically with 
a chromosome is seen dearly in the salivary glands 
of Chironoraus, the chromosomes in whioh often 
have enormous nucleoli. Here the usually fused 
homologues are seen to be separated in the region of 
the fused nucleoli and the chromatin, of each homo- 
logue also is often much dispersed 4 * **. 

A. M. Mblland. 

Department of Zoology, 

University of Cambridge, 

Nov. 14, 

1 Gates, R. R., NATtraa, 144, 794 (1939). 

* Nav&sbin, Cytol, 189 (1934), 

* McOlintock, B., Zett. Zed. und M&r. Anal., 81, 294 (1934). 

4 Met*, 0. W., and PooIboh, D. J. Morph,* 68 , No, 2, 363 (1988). 

' Holland, A. H„ unpublished, f 


It is true, uh Miss Melland si ntos. i Imt i ho miclonhih 
oh it grows can interfere mechanically with tho 
structure of a chromosome. ll can, for oxample, -i 
stretch the filament which connects tho Hatollite with 
the body of the chromosome. This ih clone by de- 
spiralizing the filament. MovertholosH tho filament 
appears to bo a spiral of a lower order than the spiral 
cliromonomata which make up tho body of the 
chromosome. It is already present in anaphase 
chromosomes before tho nucleolus begins to appear. 
The same is true of secondary constrictions wliich 
give rise to nucleoli. Thoso features of chromosome 
structure are for this and other reasons not produced,) 
by tho growing nucleolus merely pushing tho gyres 
of the spiral chronionoma apart. 

It is not possible to discuss tho subject more m 
detail hero. A series of papers arc now in tho pros# 
dealing with nucleolar production in a number of 
plant genera, Tho conditions vary in some rospoets 
from genus to genus, hut there is evidence of various 
kinils that tho nucleolar secondary constrictions as 
well as the nucleolar body in a SAT chromosome are 
definite loci of the chromosome* and that tho second¬ 
ary constrictions arc already determined before the 
nucleolus begins to appour in telophase. 

R. Ruounws CrATFJS. 

King’s (bilogo, London, 
at the University, Bristol. 

Nov. 17. 


Calcium in Ciliary and Muscular Movement 

It is interesting to note that tho unbalance obtained 
by reducing the calcium content of physiological 
solutions can io some extent be offset by tho addition 
of small quantifies of lipoids to tho solution. Thus 
frog heart rendered Uypodyruwnic, or oven ur res tod, 
by Riugor solution loss varying amounts of calcium 
chloride, can he made to boat normally again by 
adding small quantities of sodium oleato, of sodium 
palmitate, of impure lecithin, or of ox blood thrombin 
to tlio Ringer, tho pH Ixung maintained unaltered. 
The effect was not observed with very pure lecithin 
or very pure koplialin, hut a similar effect was 
obtained with lyso-lecithin, which first reduces (h» 
beat and also contracts tho lioart. Similarly, (‘lark 
and others 1 have shown that frog heart rendered 
hypodynamic by prolonged beating in Ringer solution 
shows increased activity whon givon extra calcium, 
sodium oleato, impure but not pure loeithm, impure 
but not pme kephalin, or serum. Ox blood thrombin, 
serum, and all but the purest samples of pliospholipins 
contain traces of soaps which may woll account for 
the aotivity of these substance** in offsetting calcium 
deficiency. Mytilus oilia will beat for Homo time in 
artificial sea water at pH 6-15, but are quickly arrestod 
if they are put in a Bimilar medium at tho same pi 1 
without oaloium (removed as chloride) 1 . The ciliary 
beat is restored in such a calcium-froe solution at 
the same pH if traces of one of tho following sub¬ 
stances are added: sodium dodoeyi sulphate (the 
magnesium present rendered the oleato and palmitate 
of sodium insolubio and therefore ineffeotivo), hexa- ) 
decyl-tcimethyl-ammonium bromide, lyso-lecithin, im¬ 
pure leoithin, or ox blood thrombin. Triolein, sodium 
butyrate and sodium glycerophosphate showed no 
restorative effect. In considering those foots, it should 
be noted that calcium is found to bo more active 
fipofd than under protein monolayers. 

Heilbrunn* maintains that at least, in some types 
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of cells stimulation causey a liquefaction of Lho gel¬ 
like cell cortex with release of calcium* some of which 
is transferred to the cell interior, which ultimately 
gelates or clots by a process similar to lho clotting 
of blood. Fat-solvent anaesthetics favour release of 
calcium from the cortical plasmagol but prevent 
internal clotting. Plasmagel is formed by a clotting- 
like reaction from plasmasol, and Heilbrunn calls this 
process the ‘surface precipitation reaction*. Mitosis 
and fertilization are processes fundamentally akin to 
excitation, according to Heilbrunn, who says that 
they involve liquefaction of tho plasmagel and a 
^subsequent clotting of tho plasmasol which only 
becomes fluid again at the first appearance of the 
spindle. Needles dipped in serum are more active 
in producing parthenogenesis than those undipped*. 
Thrombin accelerates mitosis in tissue cultureand 
heparin inhibits it 3 . Heparin at 1 ; 100,000 also 
inhibits the formation of fertilization membranes in 
Echinus eggs 4 . The similarity of the effects of ion- 
balonco on muscular, ciliary, and amoeboid move¬ 
ment are well known*; calcium is released during 
muscular activity 1 and at tho tip of an advancing 
amoeboid pseudopod 8 ; and most modem authors 
agree that gelation and eolation are primarily re¬ 
sponsible for amoeboid movement. 

It is submitted tliat the observations recorded 
above are essentially in agreement with the hypo¬ 
thesis of Heilbrunn that has just been discussed, and 
suggest that it can bo extended to ciliary movement. 
Further studies of ion balanco in tho cases of living 
tissues and of inanimate lipo-protein systems arc 
necessary if these suggestions are to be followed up. 

Heilbrunn 3 also points out that many partheno- 
genotie agents cytolyso Echinus eggs by destroying 
or liquefying the plasmogel cortex of the egg, and also 
gelato the coll interior when used at higher con¬ 
centrations than those required for normal partheno¬ 
genesis. Thus an agent that stimulates at low con¬ 
centrations cytolyses at higher concentrations. A 
parallel to this is the action of stronger solutions of 
sodium dodooyl sulphate, of hoxadoeyl-fcrimetliyl- 
ammonium bromide, or of lysolccithin on Mytiius cilia, 
since tho arrested cilia first start to boat and continue 
to boat in caloiurn-free solutions for some time after 
eytolysis has all but destroyed tho form of the in¬ 
dividual cilia. 

The eytolysis by sodium dodooyl sulphate and by 
hexadeoyl- 
trim ethyl - 
ammonium 
bromide sug¬ 
gests that the 
ciliary surface 
is largely lipoid 
in nature*. It 
has also been 
found that pro¬ 
tein monolayer 
adsorbants or 
dispersants, 
such as sub¬ 
stituted 4-4'-dihydroxy diphenyl or stilbeno com- 
»pounds which affect protein films at 1: 2,000,000* 
and tannic acids, do not affect the beat of Mytiius 
cilia at low concentrations. The cilia are relat¬ 
ively insensitive to eytolysis by saponin or by 
cobra venom; the former penetrates films of 
certain sterols* and the latter releases lyso-lecithin 
from lecithin by locithinaso action, and Iyso-lecithin 
itself has boon found to cytolyso the cilia. Nimllarly 


Parameoia arc affix*tod by both lipoid and protein 
film adsorbants 7 . 

These facts suggest that nil colls which show move¬ 
ment have somo lipoid constituents in their surfaces, 
that tho movement normally requires calcium, and 
that calcium lack can I>o ofihot by external supplies 
of certain lipoids. If Heilbrunn’s suggestions are 
correct, eytolysis and stimulation liquefy tho coll 
membrano and liberate calcium, which coagulates tho 
cell interior by a process related to tlie (‘lotting of 
blood. A study of ion balanco in lipo-protein sysioms 
and of tho role of lipoids m muscular judion should 
help olucidato tho problem. 

Cl. »S. (‘AIlTKIt. 

(). Hatty. 

.1. II. Hem I DM AN. 

11. \V\dston 

Department of Zoology, 

Department of Colloid Science, 

Department of Pathology, 

Cambridge. 

1 Clark, A. J., “Tlu* Metabolism of I’rog Uuarl". Oliver ami lioycl, 
p. 90 (10118). 

*Gray, J., l^oc. Jiou . A'w„ li , 93, U5 (102:2). 

1 JloUbnmn, U, "An Outline of Gouoral Physiology”. SaunrUus (1037), 
1 Tonne!, Artier. Naturalist , ‘72, 07 (1038). 

0 Gray, J., "Experimental Cytology". Cambridge (1031). 

• Pollack, J., J. den. Physiol., U, 530 (1928). 

' Scliulraan, J., and Itldcal, E. 1C., Nature, 144, 100 (1930). 

* Schulman, J., and JR ideal, E. K., Prvc. Ho y, Hoe., H, 122, 20 (1037). 


Spectrum of the Torch Discharge 

Tints so-called ‘torch discharge’ 1 (Fkimm>nbotfcn*) 
in air, which can bo created at a single olootrodo in 
tho ultra high-frequency u?ulmn|>ed oscillation circuit 
(10 7 ~10* H/n), has boon tho subject of some 
investigations, but the main interest has boon directed 
towards its chemical asfjort; tio attempts Hoorn to 
have boon mode Lo study its spectrum. With the 
view of gaining an insight into the mechanism of the 
discharge, we have carried mil on extensive examine 
tion of tho spectrum. 

Jn tho (lame part of the discharge, the spectrum 
consists chio/ly of the O a (Kungo), NO(r) *whI 
OH bands, while in the neighbourhood of the olootrodo 
the N a and Nf hands, tvs well as Rome easily exoitable 


Fig. I. 

linos of tho olootrodo material, come out with strong 
intensity. From all portions of tho fiamo a continuous 
band extending from about 6000 A. up to tho rod 
end ifl omitted; its origin is unknown, but ono may 
bo able to infer fresh interpretation oh to the 
mechanism of tho chemical reactions going on in the 
discharge. With increasing current density NH 
(Q branch of tho 3300 band) also makes iU appear* 
anoo, and the metallic linos of lew excitation potential* 
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extend into the flame (Fig. la). The spectrogram of 
the pure oxygen band, wliich is obtained in the torch 
flame in oxygen at atmospheric pressure, is reproduced 
in big. lb. 

If the torch is struck in a closed vessel containing 
air, the absorption bands due to NO* appear in the 
visible and near ultra-violet region, and the NO (0,0), 
(1,0) bands** become ‘self-reversed*. 

It is to be noted that the torch spectrum is found 
to be essentially the same as that of the high-ionsion 
d.o. arc 1 ( stroinetarke Glimmentladung*), so that, so 
far as the nature of the spectrum is concerned, no 
features distinctively characteristic of the ultra high- 
frequency oscillations can be detected. 

A complete analysis of the Runge band will bo 
published elsewhere. 

Yoshihiro Asami. 

Taktco Hohi. 

Laboratories of Physics and 
Electrical Engineering, 

Hokkaido Imperial University, 

Sapporo, Aug. 28. 

1 Moolialov, CJL Arad. Sd. U R.S.S., 18, 829 (198ft); 20, 297 (1938). 

* Rohde and Schwarz, Z. Phvt., 86,161 (1933). 

1 Grotnan and R\mgo, Phys. Z. f 16, 645 (1914). 

4 Thoma and Heer, Z. teeh Phys., 18, 404 (1932). 


Comparing Resistances of Four-Terminal Resistors 
Two communications regarding the comparison 
of four-terminal resistances, the first by Mr. Arvon 
Glynne and a further one by Prof. John Howling, 
have recently appeared 1 in Nature. 


Dec. 9, 1939, Vou U4 

I would like to point out that the method <hiscrilKjd 
by Mr. Ulynno is already well known and will bo 
found in Law’s “Electrical MouHuromontH*’, published < 
by the McGraw-Hill Book Company, first edition, 
1917, on p. 190, whore the identical formula is given. 

There is considerable practical diiliculty m apply¬ 
ing this method, first owing to tlio presence of thermo¬ 
electric oitoots at the terminals, which are usually 
different for each position of the galvanometer, and 
secondly, owing to the dependence on the constancy 
of the connexion botweon the two resistancos undor 
test. In order to obtain accursto comparisons, it 
would bo necessary to compensate for the thermo^ 
electric offects and to make tlio cliango-ovor from"' 
position one to position two with groat rapidity. This 
cannot easily be dono when the resistance B has to 
bo altorod for tlio two balances. 

To overcome those difiicultiw, I mollified the 
method 1 , and tlio complolo instrument was exhibited 
at the Physical Socioty in January 1988. Tills method 
lias boen in continual use for precision comparisons 
Hince then, with the addition of a circuit for com¬ 
pensation for thormal m.m.k.’s at the terminals. Tlio 
compensating circuit avoids the uso of two zeros on 
the galvanometer one for each balance. 

l>. (\ Gaix. 

11. Tinsley and Oo., 

Worndoe Hall, 

South Norwood, 

London, S.E.25. 

1 Natwuj, 144, 590 ami H05 (1930). 

* J. Sri. Instru.y 16, Wo. 7 (July 103b) 


Points from Foregoing Letters 


Hans H. Ussing describes a method of analysing 
protein by means of amino-acids containing deu¬ 
terium, The author claims that the method overcomes 
the difficulty met with in most types of amino-acid 
analysis, which usually lead to inevitable losses and 
are therefore only approximate. Ho also suggests 
that bis method can be 'pod for such an amino-acid 
series as alanine, valine, isoleucine and aspartic acid, 
for which no very reliable methods of estimation are 
at present known, 

E. Chain and E. S. Hufchie report on an enzyme 
occurring in purified ‘spreading factor* extracts from 
testis hydrolysing rapidly a polysaccharide in synovial 
mucin wjth liberation of recluoing sugars. A large 
and rapid decrease in viscosity occurs during the 
early stages of hydrolysis and the mucin becomes 
?ph-preoipitable by dilute acetic acid. The possible 
identity of this enzyme vitlx ‘spreading factor* is 
discussed, * 

The vitamin A content of the liver of a hundred 
presumably healthy dogs was found by R. 0. Linton 
and A. Brownlee to average 678 ‘blue unite* per gram 
of liver tissue, with a medial figure of 153*5 and a 
range of 4«5 to 19,625. 

In ArmadiUidbum vulgare Latr. there are found 
broods consisting of one sex only. H. W. Howard 
finds that the male parent probably has no effect in 
aeteimiiiiiig the type of brood produced. This supports 
Vandel s theory that the segregation of sex chromo¬ 
somes 1 b determined by the cytoplasm of the female, 

J ' MufSoz, % Br#OT-Man£nd»z, J, O. I’afloiolo 
and L. F. Lelpl* report that renal hypetttnaion is 


caused by the formation of ‘h$ purtoiwin', u substance 
which in diflbroiit from other known pressor sub¬ 
stances, It Iiixh boon found in vonotw blood of 
ittchimmo kidneys and oatx bo prepared in vitro by Urn 
Intomnliou of room and pseudo-globulins of normal 
scrum. 

A. M\ Mollaud stresses the probability of the 
micleolcis producing tho secondary constriction in a 
chromosome, rather than llm nucleolus arudtty from 
that constriction, H, Rugglos Gatos, oommonting on 
this letter, points out that while Hu* growing 
nucloolus can separate tho gyros of a ohromosomo 
spiral, yet tho nucloolus taken its origin at a pre¬ 
determined locus of the cliromoHomo whether tho 
latter lias a satellite or a secondary constriction. 

The imbalance obtainod by reducing tho calcium 
content of physiological solutions can to somo extent 
bo offoot by tlio addition of small quantities of lipoids 
to tlio solution in the ease of tho boating of frog 
heart and of Mytilus cilia. According to (b H, (‘artor 
et al, tho uho of adsorbantH ami dispersants of protein 
film and of lipoid film suggests that ciliary and 
muscular coll membranes have some lipoid con¬ 
stituents on their outer sides. It seems that tho role 
of lipoids in questions both of ion balance and of 
musoular activity noeds investigation. Tho data are t 
not inconsistent with tho hypotheses of Heilbrunn 
concerning mitosis and excitability. 

T>, 0. Gall gives an earlier reference and comments 
upon a method of comparing four-tonninat resistances, 
recently described. Attention is bIho direct od to an 
improved method, 
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Tongan Colour-Vision 

Data of colour-vision among Polynesian Tongans 
were collected by Ernest and Pearl Beaglehole in tho 
course of a field trip to Tonga, employing the Ishihara 
test (seventh edition). Results are recorded in Man 
of November 1939. 136 Tongans were examined 

(male, 67; female, 68). Five males appeared to bo 
red-green blind ; but no oase of female red-green 
‘blindness was detected. No cases of blue-yellow 
blindness, or of complete colour-blindness, were 
detected in either sex. A comparison of tho per¬ 
centage of red-green blindness in Tongan males (7*46) 
with comparable results in Whites (8‘03), American 
Negroes (3*7), American Indians (1*7), taken in con¬ 
junction with the weight of evidence from all test 
results available, suggests a possible racial difference 
in the incidence in males of rod-green colour-blindness. 
Of the five Tongan males with defective colour vision, 
two were completely green-blind. The proportion of 
green-blindness to red-blindness among Whites, 
Negroes, and American Indians as reported is also 
in the approximate ratio of three to one. Another 
peculiarity in Tongan subjects is the response of 
T certain of them in the test to plates which can scarcoly 
be read by normal subjects. These Tongans (10 male, 
13 female) were otherwise normal. In regard to 
general colour discrimination a number of colour- 
names were collected—cream-wliite, skin-white, 
yellow or gold, yellow, red, black. There is no 
specific colour-name for blue, nor possibly for green 
either. Many descriptive colour-names are in use, as 
for example, colour-sea «* blue ; obscure, indistinct = 
brown ; kupeai , stencil for marking bark cloth dark 

brown ; loufusi , banana leaf *= deop greon. Degroo 
of saturation is oxpressod by such qualifying words 
as mama, light, falcapo' opouli, dark. The absence of 
certain terms, for example, for blue, does not imply 
, a poor colour discrimination, but is due to a difficulty 
in finding words to describe them, and arises from a 
oultural origin. 

Pawnee Archaeology 

In planning the work of the Nebraska Archaeological 
Survey established in 1929, Dr. W. D. Strong sug¬ 
gested a line of attack which would establish a time 
sequence from known historic to unknown prehistoric. 
The Pawnee for various reasons offered the most suit¬ 
able material for the first systematic attempt at 
isolating a historic archeological complex in Nebraska. 
During the nineteenth century, with two or throo 
apparent exceptions. Pawnee villages centred about 
the confluence of the Loup with the Platto River, 
standing on terraces or second bottoms well out of 
reach of the floods. Beyond the tree-fringed water¬ 
courses are the dry, formerly grass-covered uplands 
suitable only for bunting; but it was the fertile 
river-bottoms, with abundance of wood, water, arable 
ground and shelter, whioh determined the location 
v of their villages. The extreme limits of Pawnee 
settlement were on a 120-mile stretch of river valley, 
along which they shifted continually, but leaving it 
only for seasonal hunting. The sites show a somewhat 
decadent aboriginal culture, yielding also iron, copper, 
brass and glassware. Within this area but with more 
limited distribution are found sites with a more 


abundant, superior culture and smaller quantities of 
white contact material. Oonorally the sites nro largo 
(60-100 acres or more), compact and selected with 
an eye to defence, some having earth-walls and 
ditches for protection. Excavation on those proto- 
historic sites has produced evidence which lias boon 
assigned to a ‘Lower Loup focus’, while another cul¬ 
ture, possibly contemporary, has boon rovoaled at 
Leary in south-west Nebraska, to winch the name 
Oneota culture has been givon. Tho relations of 
Lower Loup, Oneota and historic Pawnee have boon 
discussed by Waldo R. Wedel (Smithsonian Misc. 
Collect 97, 7 ; 1938) in the light of analysis of 
material culture mid examination of tho documentary 
ovidonce of early travelers. By somo it is maintained 
that Lower Loup is more closely relatod to Oneota 
than to historic Pawnee, but analysis of oultural 
traits points to the closer relation of Lower Loup and 
liistorie Pawnee, the probability that tho former is 
ancestral to tlio lattor, after a period of decadence, 
being rendered stronger by tho absence of any evidence 
that settlements, of tho size and importance inclioutod 
by the sites, wore made lioro by a sedentary, horti¬ 
cultural people other than iho Pawnee since Hie 
arrival of Europeans. 

The House-Sparrow in Canada 

Tins house-sparrow (Passer dorntmtiewt) has boon 
long established in Canada, and a recent investigation 
by Richard Loo Woavor suggests that it roaohod its 
peak of abundanoo sovorul decades ago, and since 
thou has in some parts doolinod in numbers (Canadian 
Field-Nat ., 63, 96 ; October 1939). Jn general, the 
northern limit appears to bo determined by the limit 
of systematic cultivation, although occasional colonies 
persist beyond that boundary in tho neighbourhood 
of settlements, Occasionally, too, specially favourable 
conditions induce a northward movement, such 1144 
established tlio birds at Churchill, on Hudson Bay, 
but in such oases tho Hevore winters cause many 
deaths, and at Churchill the danger of extermination 
is circumvented only because the sparrows inhabit in 
winter the railroad roundhouHo, whore they got 
shelter and food from man. Tho change in locomotion 
from the horso-traffic of early days to tho motor-car 
lias made extraordinary differences in tho sparrow 
population in towns, for tho hordes of sparrows 
which ouco, according to a note by tho Ornithological 
Editor, made sidewalks unusable and in another 
way interfered with ohurch sorvices, have disappeared 
with tho disappearance of horses and tho droppings 
which formed a main food supply in winter. 

Reproduction of the Spotted Hyaena 

Somib unostablished peculiarity about tho sexual 
anatomy and physiology of the spotted hyamu 
(Grocuta Croatia) led writors of antiquity to assort 
that it was hermaphrodite. Scientific study of tho 
subject has been meagre, but tliis statement no longer 
holds good in view of tho investigation of L. Harrison 
Matthews, who travelled to East Afrioa to study the 
animal and records the results of tho examination of 
103 mdividuaJs (Phil. Tram. Hoy* tfoo. LoruL, Her, M, 
No. 666, 230, July 1939). This random sample hud 
a sex ratio of 01 * 1 per cent of males. Tho wiatomieal 
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puzzle arose from the peculiarity of the female 
genitalia, which possess a clitoris, perforated by tho 
urmogenital canal, so similar to the penis of the male 
that male and non-parous females are indistinguish¬ 
able externally. There is no annual breeding season 
for the female in Tanganyika Territory, all stages of 
sexual activity being foirnd at the same time, in 
the absence of fertilization, a diccstrous cycle of about 
a fortnight occurs. Following fertilization, gestation 
lasts about 110 days, the lactation period extends 
over six months, and the complete sexual cycle lasts 
nearly a year. The author suggests that the peculiar 
male facies of the female may be produced by an 
excess of androgenic substances, accompanied prob¬ 
ably by a deficiency of cestrogenio ones, derivod 
from the ovary. The limit of life of the spotted 
hyaena appears to be about ton years. 

Choice of Water by the Honey Bee 

C. G. Butler of the Rothainsi cd Experimental 
Station has described the habit of bees collecting 
water from many undesirable sources that are often 
choked with decaying organic matter (Bee World , 
November 1939). It seemed, therefore, of interest 
and importance to discover what attracts bees to 
such sources of water. In his experiments most of 
the salts essential to animal life were tested in. various 
concentrations against distilled water. Only in the 
case of very dilute sodium chloride and a mm onium 
ohloride were the bees attracted more than to dis¬ 
tilled water. The optimum concentration was 
between 0*15 per cent and 0*07 per cent; with 
progressively stronger solutions the bees showed 
increasing preference for distilled water. Bain water, 
from a leaf-choked gutter, was next taken and tested 
against distilled water and Iho salt solutions. Moro 
than 90 per cent of the bees chose tho rain water. 
Further experiments showed that bees were being 
attracted to this source of water by smell alone, and 
that their liking for very dilute salt solutions lias 
little or nothing to do with their finding a source of 
drinking water. It is suggested that it is best to fill 
apiary drinking fountains with rain water to whioh 
is added sufficient sodium chloride to make it into a 
0*1 per cent solution. 

Water Movement and Radial Growth in Trees 

W. B. C. HAnxhjey has recently published some 
observations on the effect of prolonged chilling on 
these processes (Arm. Bot. $ N.S., 3, No. 12, 803 ; 
1939). By subjecting woody shoots of young saplings 
of ash and sycamore to continuous cooling to 2° 
during the season of growth, radial growth was 
almost completely inhibited, though not extension 
growth (which was, however, later in starting and 
proceeded more slowly). When cooling was extended 
to 0° C., leaf-wilt occurred owing to still further 
reduotion in water conduction. Turgidity recovered 
on raising the temperature again to 2° C. 

Wound Hormones in Plants 

J. English, J. Bonner and A. J. Haagen-fcSmit 
(Proc. Nat. Acad . Bci., 25, 323-329 ; 1939) have 
isolated a crystalline substance of composition 
O ia H £0 O* which is capable of inducing renewed cell 
division and cell extension in parenchymatous cells. 
This substance was isolated from fresh bean pods. 
The activity of the substance is about a hundred 
times that of the original material, but this varies 
considerably. This variation is probably due to the 


fluctuation in tho amount of co-fact ora in the tost 
material. Such co-factors have been identified during 
the cliemioal preparation, whilo sucrose and glutamic 
acid were found to increase greatly tho activity of 
the di-basic acid GuHsoG*. 

Aphid Vectors of Sugar-cane Mosaic 

The aphid Aphis maidis lias been recognized for a 
considerable time as a transmitting agent for 
the sugar-cane mosaic virus, II. I). Tate and 
S. B. Vandonborg have shown, however (J. Agric . 
Res. t 59, No. 1, 73-80, July 1939), that two other 
aphids, Carolinaia cyperi and Hystcroneura setarm 
whioh may occur on the crop in Porto Bico, aro ahcW 
vectors of tliis particular diseaso. These insects 
inhabit the weeds Cyperns rotund ifolia and Eh mine 
indica (goosegrass), which are common in sugar-cane 
plantations, anil doubtless play a considerable pari 
in tho spread of mosaic under field couditfiouH, A 
fourth kind of aphid, Sipha flam, was unable to 
transmit the virus. Tho results supply yol another 
instance of tho close mbit ion between a virus and iis 
insect vector. 

Indirect Damage by Narcissus Leaf Diseases 

Bhsults of several recent invest igutions mto the 
damage caused by fungi the gonoral attack of which 
upon their host plants appears to be slight have 
often rovoalod moro extensive indirect damage. Such 
a state of affairs has now boon demonstrated by 
P. H, Gregory for several loaf diseases of tho narcissus 
(“B.H.S. Daffodil Year Book”, pp. 49-53, 1939). 
Leaf scorch, caused by the fungus Stagonospom 
Curtmi t whito mould, which results from tho parasite 
Rctmularia vaUisumbrosa', grey mould (Botrylis ?mr- 
cissicola) and tiro (Bckrotin in pal yh tost is) aro wide¬ 
spread in. tho aoinmoroial bulb districts of tho south¬ 
west of lilngland; but it Is nob certain whether they 
invariably cause substantial Iohh of the crop. Dr. 
Gregory has shown that thoir indirect effects, at any 
rate* are quite substantial. Tho loaf spotting fungi 
aproad upon tho foliage after tho time of flowering, 
and often curtail photosynthesis, so that subsequent 
flower crops aro affected. Spraying tho foliage with 
Bordeaux mixture resulted in increased bulb weight, 
enhanced flower quality, and, most important of all, 
considerably greater Aowor crop. Gains in flower 
production as high as 70 por eont over unsprayod 
foliage have, in fact, beeu recorded. Further moasures 
of plant hygiene, such as* tho removal of infected 
foliage and flowers, aro recommended, whilst routine 
lifting and replanting of the bulbs usually eradi¬ 
cates the diseases if fresh foliar infection does not 
oocur. 

Structure of Complex Fluorides 

Amonu compounds of tho iype <R K, 

NH 4 ; M * Si, Go, Hn, Ti, 55r, Mjl) only iho fluo- 
silicates liave been prepared in crystalline modifica¬ 
tions possessing the iluorito-liko armngoment of B 
and. MF f ions known as the ammonium okloro- 

platinate type, J, L. Hoard and W, JB, Vincent 
(J . Amer * Chem. Boc*> 61, 2849 ; 1939) have examined 
by the X-rays the atomic arrangement in crystals of 
ammonium and potassium fluogormanates. The 
crystals possess ono-moleoulo hexagonal units of 
structure, and the crystal structure is an aggregate 
of univalent cations (K+, NH 4 *-) and nearly regular 
octahedral anions (GeF,- fl ) with Go -- F 1*77 A. 
Eaoh cation is surrounded by nine nearly equidistant 
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fluorine atoms and three others at somewhat greater 
distances. Tlio structure is of the same general type 
as that of the hexagonal modification of ammonium 
fiuosilicate ; it is found only in the case of complex 
fluorides, for which at ordinary i emporaturo it is 
usually preferred to the cubic ammonium chloro- 
platinato structural type. 

Structure of Water in Ionic Solutions 

The effect of the presence of ions on the struct iu*e 
of water molecules has long been the subject of 
investigation and discussion. In a recent article 
O'. Chem . Phya., 10, 869; 1939), U. W. Stewart 
Reports data on the variation of the X-ray diffraction 
pattern of water with concentration of dissolved 
electrolytes (NH 4 Cl, LiCI, NaCI, KOI, andMgCl a ), and 
draws the following direct conclusions from a con¬ 
sideration of the displacements of the major and 
minor diffraction peaks : (i) the increase in con¬ 

centration of ions causes the amount of 4-co-ordinated 
water structure to decrease and produces a more 
closely-packed arrangement, with a consequent 
increase in density ; (ii) the effect of the ion on the 
water structure is not confined to that shell imme¬ 
diately adjacent to the ion; <tnd (iii) the alteration 
in structure is apparently similar to that produced by 
increasing the temperature of water. Further, from 
measurements on the alteration of the minor dif¬ 
fraction peak by lifleen strong electrolytes, selected 
because of their wide variation in type and in 
apparent molal ionic volumo, he shows that the liquid 
structure of water varies with ionic concentration at 
a rate comparable with tho rate of variation of the 
apparent molal ionic volumo. It seems, in fact, that, 
the alteration in liquid structure has an effect on tho 
apparent molal ionic volume much more important 
than has the electrostatic effect based on tho Debyo- 
Huckel theory. On t he basis of those interesting (lata 
the author draws a picturo of tho solvent and its 
alteration in density by the ion solute which agrees 
with tho conception of Bornal and Fowler (ibid*, 1, 
516 ; 1933). Water at temperatures just above tho 
molting point, lias a co-ordination number greater than 
that in ice, and the packing is correspondingly closer 
in the liquid. This difference explains the latent heat 
of fusion, and tho increase in density of water on 
melting. The structure of liquid water is not rigid, 
as in a crystal, and the relation of any molecule to 
its neighbours is constantly changing. Co-ordination 
bonds are broken and re-made. The water is homo¬ 
geneous only if a representative group of molecules is 
considered. The effect of ions is not to contract the 
structure but to increase the co-ordination number, 
and thus change the closeness of packing. 

Stellar Structure and Stellar Energy 

An interesting paper with tho above title lias boon 
published by W. H. Mct.rea (Occas. Notes, Hoy* Astro. 
Hoc., No. 6 ; October 1939). He gives a short summary 
of the present position on attempts to utilize known 
physical laws to explain the mechanism of energy- 
generation responsible for the maintenance of stollar 
luminosity. The problem is to discover a mechanism 
r of energy-generation that will be consistent with tho 
physical conditions prevailing in the star. The 
problem of stellar structure can be stated in its 
generality as follows ; given in some region of space 
» quantity of matter of known chemical composition 
and given its initial physical state, what will bo its 
subsequent history ? The problem would be soluble 


in principle if tho physicist knew how tlio material 
component s can interact with ouch other and with 
radiation, including the various ways in which the 
interaction could gone rate energy. Tho following 
points Hoorn to bo fairly well established. In the 
brighter stars of the main soquoneo, tho energy* 
generation is provided by tho formation of holium 
from hydrogen, and these stars have a largo hydrogen 
content, their central temperatures being about 
20 million degrees. While tliore is no evidence that 
the synthesis of heavier nuclei in stars occurs, it is 
certain that some of those nuclei have an essential 
role as catalysts in tho synthesis of helium. Stars of 
tlio main sequence, tho masses of which nro not too 
great, ultimately contract and become white dwarfs. 
The giant stars present a diilieulty if, as is predicted 
by tho theory of stollar structure, they have relatively 
low central densities and temperatures, OumowV 
suggestion of processes in which there is resonance 
between an energy level of « nucleus and t he energy 
of a ponotmt ing purticlo has not been substantiated, 
and it seems certain that thoro is an essential 
distinction between tho structure or mode of onorgy- 
goneration or both in tho giauts and main-sequence 
stars. Among the problems awaiting solution are 
(he ultimate fate of massive stars, tho mechanism of 
energy-production in giants, and tho origin of heavier 
nuclei in stellar material. 

Sunspots and Magnetic Disturbances 

H. in. AnciiKNnoL!) lias roconlly published a 
paper on the influence of tlio variability of tho moan 
latitude of Hitnspols on the recurrence tondoncy of 
magnetic distiu'banoes (Mon. Not , Jtoi/. Astro. Hoc., 
99, 9 ; October 1939). As is woll known, the rotation 
of the sun varies with tlio latitude ; also, tho mean 
latitude of sunspots changes wyHtomat foully during a 
sunspot cycle. In the first years, that iw, uflor a 
sunspot minimum, the mean equator distance of (he 
spots is about 20 u , and at the end a little more tlum 
5 . Tho synodic period of rotation corresponding to 
these latitudes is 27*5 and 20*9 days, respectively, 
and if terrestrial magnetic phenomena are connected 
with tho areas of sunspots, there should be a sensible 
difference between tlio recurrence intervals in years 
of lew and high sunspot latitudes. Ohroo and Atagg 
used tho magnetic character llguros of the years 
1906-1925 and oould not detect any effect in the 
case of terrestrial magnetism, but Arrhonhold has 
utilized data going back to 1847 and arrives at a 
different conclusion* As tho data are not uniform, 
ho found it nocossary to employ different mot boils 
of analysis for different periods, and very full details 
are given of the procedure adopted. For all the 
groujig dealt with lie finds a incurrence interval of 
27*02 days for tho years before sunspot minima and 
of 27*52 days after the minima. The mean error of 
tlio first value is ±0*13 day, and that of the second 
is AO-05 day. Tlio difference of 0*5 day between 
the recurrence intervals in years before and after 
sunspot minima is thus 3*6 times tlio mean error, 
d=0* 14 day. From tho beginning of the cycle to tho 
end, the recurrence interval shortens continually, and 
this is what would be expected because of (ho 
decrease in the moan equator distance of tho sunspots. 
When sunspot zodob occur near tho equator ami also 
in higher latitudes, the short or recurrence interval 
of tho equator bolt prevails, because of the grout nr 
effectiveness of disturbed areas near to tho equator 
on tho earth’s magnetism. 
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MEDAL AWARDS OF THE ROYAL SOCIETY* 


Copley Medal 

r~r HE Copley Medal has boon awarded to Prof. 

1 Thomas Hunt Morgan. 

The establishment of definite laws of heredity, and 
the discovery of the mechanism, the gene, by which 
hereditary qualities are carried on from generation 
to generation, has revolutionized our outlook on the 
function of the nucleus of the cell and of the chromo¬ 
somes it contains; it has enabled us to understand 
the significance of the maturation of the gorm cells 
and of fertilization as they occur in higher animals 
and plants, and thus led to a very rapid develop¬ 
ment of nuclear cytology. The theory of the gone 
has given us a new outlook on the determination of 
the development of an animal or plant. But nowhore 
has genetics produced greater changes than in our 
attitude to evolution. The observations that muta¬ 
tions arise de novo at a definite rate, that the number 
of different mutations occurring in a single species 
may be very large and that the imitations in allied 
species are essentially identical, have shown us for 
the first time the materials which are available as a 
basis for evolutionary change. The quantitative 
nature of genetics has made it possible to examine 
the effects which result after many generations from 
the establishment of a community by a few individuals 
of different hereditary composition, and to estimate 
the effect of a definite advantage attaching to one 
particular quality on the ultimate composition of a 
population. It has thus put the theory of natural 
selection on a sound theoretical basis. Furthermore, 
it has enabled us to observe indirectly the offoets of 
natural selection in wild populations, and to plnn 
experiments to determine its effects. 

The practical applications of genetics arc as im¬ 
portant as its influence on theory. The whole of iho 
breeding of many cultivated plants including maize 
is now firmly based, and the process of improvement 
immensely hastened by cytologies! examination. 
Genetics is already influencing animal breeding, and 
in its modem developments is throwing much light 
on the possibility of controlling hereditary diseases 
in man. 


In the development of genetics, the work of the 
Morgan school has been paramount. It is to Morgan 
that we owe that exploitation of Drosophila mdano - 
gaster , which is the basis of most modem develop¬ 
ments. To him we owe the theory of the gene, which 
is fundamental, and the explanation of ‘crossing-over*, 
which forms the basis of the conception of the linear 
arrangement of the genes and the chromosomes. 
From these starting points all other work springs, 
and much of this work comes from Morgan himself, 
his associates and his students. Morgan has done 
more than any other man to establish genetics and 
thus to*revolutionize our ideas in many different 
fields of work, in practical affairs as in pure theory. 


Royal Medals 

A Royal Medal has been awarded to Prof. 
Paul Adbxbjn Maurice Dirac. 

Dirac’s ohief work has centred around the funda¬ 
mental principles of modem theoretical physics. The 


new quantum mechanics was discovered by Heisen¬ 
berg in 1025. Dirac at once realized the groat im¬ 
portance of this discovery, starlod to work out its 
fuller implications and by a remarkable combination 
of originality, mathomut teal skill and uncanny 
instinct, rapidly established himself us a groat loader 
in this field. Ilis earliest efforts wore directed to¬ 
wards tidying up the intermediate field between that 
of the new quantum meehauics and tho Newtonian^ 
An early and very important paper waH on the 
fundamental equations of quantum mechanics. This 
was a generalization for which ho introduced a new 
algebra, that of non-cominutotivo numbers. 

Probably Dirac’s greatest achievement was that of 
ending tho conflict between quantum mechanics and 
relativity mochanicH by showing how to make the 
fundamental equations of quantum mechanics in¬ 
variant under a Lorenz transformation, at any rate 
to a /irst approximation which lias not yot boon 
improved on. This led to a revision of the theory of 
the hydrogen atom which confirmed Sommorfold’h 
formula for tho fine structures of spectrum linos and 
X-ray levels. Tliis formula had boon derived hithorlo 
from a mixture of empirical rosults and theoretical 
guidance, but had not boon deduced from general 
fundamental principles. Tho idea of a quantized 
electron spin also fitted naturally into tlio now 
theory. Tho harmonization of tho quantum and 
relativity mechanics also required tho introduction 
of the strange conception of negative energy states 
(holes) and this is generally regarded as a prediction 
of the oxistonco of tlio positive oloclron (positron) 
sine 1 © discovered by Anderson. 

A Royal Medal has boon awarded io Prof. 
David Kkimn. 

Prof. Koilin's coni ri but ions to entomology extend 
over nearly thirty years, lu tlio main they concern 
the highoi* Diptora .* with critical ability and a great 
capacity for detailed observation he has demonstrated 
the very dose correlation that exists between larval 
structure and habits in those insects. 

Prof. Keilin’s main contributions to biochemistry 
have beon his studies on tho respiratory pigment, 
cytochrome, published in a series of papers from 
1926 onwards. Ho haw shown that cytochrome is 
composed of at least four components related to 
heematin. One of these is in all probability the 
enzyme previously known os indophonoioxldoso. The 
catalytic activity of this onzyme depends entirely on 
oo-operation with tho other throe components of 
oytoohrome. The complete cytochrome system forms 
within the cell a highly active catalytic mechanism 
which by utilizing molecular oxygen can easily oxidize 
hydrogen atoms of certain substrate molooulos which 
have been activated by dehydrogenase systems, 
This shows that the enzyme component of cyto- 
ohrome may be identified with the previously undis¬ 
covered oxygen-transporting enzyme of Warburg and 
his eo-workers. 

Other work of Prof. Keilin in tliis field has included 
the characterization of certain oxidizing enzymes 
whioh make use of molecular oxygon, and tho pre¬ 
paration in a pure condition of tho polyphenol 
oxidase of mushrooms. The latter has boon shown 
to be a copper protein compound. Roconbly he lias 
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also isolated in a pure stato copper protein com¬ 
pounds from blood corpuscles and liver (lnemo- 
cuprein and hepaiocuproin), which may bo of bio¬ 
logical importance though thoy aro not apparently 
concerned in oxidase reactions. Koilin has thus pro¬ 
vided us with an integrated picture of cellular 
respiration which is an enormous advance on the 
much less systematized knowledge that wo had 
before his work was published. 

Davy Medal 

The Davy Medal has been awarded to Prof. 
k James William MoBain. 

McBain’s claim to special recognition rests essen¬ 
tially on the circumstance that he created, and has 
led the development of, a now and important chapter 
of physical chemistry—the study of colloidal eloctro- 
lytes. It was as the result of a long series of precision 
measurements on the electrical and thormodynamic 
properties of soap solutions that JMcBain originally 
defined this new class of materials, which combine 
in a special way the properties of colloids and 
electrolytes. The definition and constitutional theory 
proved to be the key to the orderly exploration, 
which thenceforth proceeded with continually grow¬ 
ing impetus, of a largo and fruitful field—incidentally 
one of considerable technical importance. The 
materials include soaps, nearly all modem synthetic 
detergents, a number of inorganic substances such 
as silicates and tolluratos, as well as many dyes, 
proteins and bio-colloids. 

In the continued investigation, in winch numerous 
workers have contributed to the general develop¬ 
ment of the subject, McBain has been a leader, and 
his work has thrown much light not only on the 
special properties of the ionio mieole, but also on tho 
physical properties of colloidal particles as a whole. 
In tho course of this work a great variety of experi¬ 
mental mothods lias boon developed -chemical, 
electrical, optical and mochauioul methods—which 
aro novel in their application and aro in sotno oases 
novel in themBeives. -Reference may bo made to the 
quantitative study of ‘solubilization’ and tho elabora¬ 
tion of the air-borne ultracentrifuge in illustration of 
MoBoin’s versatility of technique* 

In addition to the composition and organization 
of a colloidal particle, its interface with the con¬ 
tinuum has a decisive influence on its properties, and 
this gives special importance to the section of 


THE GREAT RED 

T HE presidential address of tho British Astron¬ 
omical Association was delivered on October 25 
by Mr. B. M* Peek, who took for his subject the 
physical conditions of the planet Jupiter, and in 
particular the red spot. It is certain that Schwabe’s 
drawings in 1831 showed this spot, and there is evidence 
that it was known from 1664, the date of Hooke’s 
famous observation, until 1713, from which date a 
gap of more than a century exists in the records. 

It is difficult to believe that a* purely atmospheric 
phenomenon could have continued so long without 
showing signs of dissipation, but the anomalies of its 
motion in longitude militate against the view that it 


McBain’s work which deals with tho ntructuro. com¬ 
position and depth of macroscopic miorfucos, especially 
of tho surfaces of colloidal olootrolyio solutions. I loro 
also ho has devised many methods of study, one of 
tho most striking being tho ‘microtome’ method 
wlioroby tho outermost layer of a solution can be 
pooled off with a rapidly moving knife blade so that 
the surface concentration of solute can ho directly 
determined. 

Hughes Medal 

The Hughes Medal hao boon awarded to Prof. 
George Paget Thomson. 

Thomson’s researches liuvo boon spread over a wide 
range of experimental and theoretical physics. Most 
of his earlier experiments wore connected in some 
way or another with positive rays, and in this hold 
he obtained a number of valuable results. Probably 
tho most important of those is his discovery that tho 
small-anglo scattering of protons in hydrogon could 
not be accounted for by treating tho protons and 
electrons as point charges obeying tho inverse square 
law of force. 

The scope of his work in pure physios is indicated 
by tho titles of three books lie has written or, in one 
case, helped to write. Those aro : “The Atom”, 
“Wavo Mechanics of tho Free Electron” and the 
third edition of “Conduction of Bloc tricity through 
Gases”, The lost is a joint offort with his father, 
and is the moat important work there is on tho sub¬ 
ject. Within this range his work is both experimental 
and theoretical, but tho experimental part predom¬ 
inates both in quantity and in importance, 

Thomson lias also modo notable contributions to 
aeronautics. They inoludo research work for the 
fighting air services during tho War of 1014 18, a 
book entitled “Applied Aeronautics” (1910), and 
various contributions to Government publications* 

Thomson’s most distinguished work is based on 
Davisson’s discovery -finally established in 1927 - 
that electrons wore reflected by single crystals m if 
they were possessed of the olinraeteristics of wav(w. 
By brilliant experiments and able reasonings thereon, 
Thomson has opened out a now hold of research 
which has boon singularly fruitful ami is still full of 
promise. He has boon able to prove by diroot experi¬ 
ment the correctness of Louis do Broglie’s ideas of 
wave mechanics, not merely qualitatively but also 
quantitatively. 


SPOT ON JUPITER 

arises from a centre of activity more deeply rooted 
than the atmosphere. It rotates nearly in accordance 
with system ii, that is, the system which roproaonis 
approximately tho period of features commonly soon 
outside the equatorial zone, Oh* 55m. 40* 632s, An 
attempt was made by Took to determine what 
system of uniform rotation most nearly represent* 
the rotation of tho spot from 1891 until 1931, but it 
is admitted that a simple mathematical expression 
to represent tho motion is difficult to find, and tlio 
investigator is obliged to ask tho quoslion whether, 
in spito of its long persistence, tho red snot is not a 
purely atmospheric phenomenon. At this stage of 
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the inquiry it is necessary to define the term 
‘atmosphere*. 

Both Wildt and Peek have shown that beyond a 
depth of 100 km. the atmosphere of Jupiter must be 
compressed to the density of the liquid or solid state 
of the substances composing it. It is possible to 
conceive of this atmosphere as composed of highly 
condensed permanent gases, and at greater depths 
these gases may be solidified. The temperature of 
the surface of such an atmosphere would probably 
be in the neighbourhood of 150° IC. (— 123° C.), and 
from the dry adiabatic lapse-rate at the surface of 
Jupiter it is certain that the temperature must 
increase rapidly with the depth for the first few kilo¬ 
metres. When, however, the gas laws break down, it 
is probable that practically isothermal conditions 
prevail and the isotherm may be about 300° K. 
Jeffreys* investigations suggest that a thick layer 
composed of one of Bridgman’s high-pressure modi¬ 
fication of ice, probably ice vii, lies underneath, 
and Peek considers the case of an enormous berg, 
towering above the general level of the layer. Would 
the viscosity of the ice allow it to drift in longitude 
like the red spot ? 

Mr. Peek then develops a suggestion made by 
Wildt 1 that the spot may be a solidi body floating in 
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an ‘ocean of permanent goHos\ and proposes the 
following tentative hypothesis: A solid body A, 
which is provisionally called ice, floats m a permanent 
gas B, provisionally called nitrogen. Tf tho former 
is ice vii, it may bo supposed that a small portion 
near tho top would gradually change its phase from 
ice vii to ico vi, and, owing to tlio absorption of 
heat, the atmosphere above it would bo cooled. The 
rod spot is, it is thought, “a manifestation at the 
visible surface of tho thermal ofCocls accompanying 
the change of phase”. 

Assuming further that tho level at wliich tho ico 
floats is subjoct to small variations, i ho radius of 
gyration about the axis of the plauot will vary, ana 
a simple calculation shows that a total range of 10 km. 
would account for all tho changes in velocity that 
the red spot has undergone during tho period of 
investigation. While ico and nitrogen iUustraio very 
readily the hypothesis, it is pointed out that tho 
phase diagrams of other substnneos, such as hydrogen 
and helium, also suggest suitable conditions, and it; 
is unnecessary to assume that ico and nitrogen aro 
actually responsible for tho phenomenon. It is hopod 
that the matter will l>o investigated more fully in 
tho near futuro. 

1 Proo . Amer. Phil. Soc,, $1, 2 (1030). 


POSSIBILITIES OF ALTERNATING CURRENTS FOR 


LONG-DISTANCE 

I K the Electrical J Review of October 20, H. Kissik 
shows that some of our early notions about the 
transmission of electric power must be modified. In 
the past no difficulty wets at first experienced in 
utilizing the line conductors to the full extent of their 
carrying capacity. Transmission distances were 
short and the power to be transmitted amounted to 
only a few thousand kilowatts. As time went on and 
transmission voltages and distances gradually in¬ 
creased, the view became common that any technical 
limitation to the amount of power that could be 
transmitted was to be looked for in the nature of 
i the generating plant and transformers, rather than 
in those of the transmission line itself. It was seen 
that there was no longer a definite line voltage for 
a given power and distance giving the lowest trans¬ 
mission costs, which diminished as the voltage that 
could be used increased. Other characteristics of the 
electrio plant had to be taken into account. 

The special problems created by the linking up 
of immense power networks operating at 132 and 
164 kv, and in many cases at 220 kv., involving power 
interchange over long distances, first became acute in 
the United States, and they have also arisen in 
France, Germany and the U.S.S.B. To the pioneer 
work of American engineers we are indebted for our 
present knowledge of the essential factors which con¬ 
tribute to system instability. They have also 
developed methods of improving the stable operation 
of power systems. It is very creditable that in¬ 
dividual electricity undertakings, operating on a very 
large scale, should have deliberately subjected their 
power systems to major electrical disturbances in 
order to verify calculations based upon a new theory. 
This form of large-scale experimentation was on 


TRANSMISSION 

several occasions undertaken in tho Unitod States, 
notably in 1928 on tho 220 kv* system of tho Southern 
California Edison Co. and again in 1030 on the 
132 kv. system of tho West Bonn Blootrio Oo. 

As a rosult of tho oxporionco accumulated during 
tho last ten years, it has bocomo possible to Investigate 
technically methods whereby tho stability of super* 
power trunk lines may be raised to levels whore 
economics once more becomes the decisive factor. 
It has been for a long time common praotico to 
employ a synchronous condenser at tho load end of 
a transmission line in order to maintain tho torminal 
voltage oommon at all loads. In 3921 Baum showed 
that this principle could be extended to a long line 
divided into several sections and having synchronous 
condenser stations located at the points of section. 
Taken as a whole tills transmission lino aequiros the 
electrical characteristics of its individual sootions. 
As the result of the reactive power compensation 
effected by the intermediate condenser stations, the 
voltage at each point of section is maintained con¬ 
stant and equal to the transmission press tiro. 

Another system is the aolf-tuned lino. To every 
frequency of alternating current there corresponds a 
wave-length, such that their product equals the 
velocity of propagation of the train of electric waves, 
just as in radio, television and carrier communication. 
For overhead lines, the velocity of propagation is 
approximately equal to the velocity of light, that is, 
about 180,000 miles por second, so thab the wave¬ 
length of a 60-oyole transmission line would be about 
3,700 miles. Skilling showed in 1927 that if tho 
transmission distance is just half the wave-length at 
the applied frequency, the line induotanoe and capac¬ 
ity cancel each other out and the line behaves 
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virtually as if it possessed resistance only. Such a 
line constitutes a tuned circuit which resonates at 
*the frequency of tho applied voltage. It would be 
' difficult to realize this in practice as at the normal 
frequency of 60 the transmission distance would have 
to be 1,800 miles. This limitation of great length 
could be got over by the ‘compensated line 5 system, 
where a series excitation scheme is artificially loaded 
with series capacitance. One successful application of 
this method was from a substation of the Now York 


Power and Light Corporation at .33 lev. installed in 
1928. Tho chief disadvantages of using large static 
condensers is their expense and their liability to 
damage by over-voltage. 

Another possible method would be to load tho lino 
at intervals with shunt reactors, after tho manner 
of the Pupin loading coils used in telephony, over 
underground cables. Such a dual compensated 
line would behave as if it possessor! resistance 
only. 


OPERATION AND DESIGN OF TROLLEYBUSES 


A PAPER by G. F. Sinclair, of the London 
Passenger Transport Board, on the trolley¬ 
bus system was published by the Institution of 
Electrical Engineers on November 9. The trolleybus 
has been adjudged by the Ministry of Transport an 
electric vehicle, and its construction and operation 
are governed by the Ministry’s regulations. These 
allow the vehicles to be built one ton heavier than 
other forms of road passenger vehicle. They can be 
designed with large seating capacities with accommo¬ 
dation up to seventy passengers. 

The cost of maintaining a 70-seator trolleybus is 
not groater than that of the much smaller unit, the 
Diesel bus. On a mileage basis the capital charges 
on the vehicles, taken over a period of twelve years, 
assuming similar seating capacities, show little 
difference whan tho two types are compared. The 
average onorgy consumption for trolleybuses operating 
on an intensive service is approximately 2*76 units 
per oar mile, measured at the substation. The price 
of direct-ourront onorgy varies from O’fid. to 0*8d. 
per unit, At tho higher figure the oost per ton-mile 
is high compared with the Diosol bus, but at 0*5d. 

S or unit tho comparison is favourable to tho trolloy- 
us. For passenger services in densely populated 
areas, tho vehicle with comparable costs, which can 
perform the cycle of starting and stopping to pick 
up and sot down the greatest number of fare-paying 
passengers in tho loast time, will produce economies. 
The high acceleration of the trolleybus due to the 
overload capacity of its motor givos the facility for 
operating high schedule speeds. Tho ability to mar¬ 
shal vehicles in different areas is also a great con¬ 
venience. In tho everyday movement of the people 
on the road to and from their work, the use of non¬ 
stop vehicles plays little port. The travelling public 
have shown their appreciation of the comfort in 
travel, the fine riding qualities and quiet operation 
of these vehicles. The residential population and 
business people on the routes served by trolleybuses 
have greatly benefitod from their smooth and quiet 
running* 

Among the many points interesting to all eloc- 
trioians touched on by Mr. Sinclair is the production 
of electric charges on trolleybuses, and the methods 
of suppressing the interference with radio trans¬ 
mission signals, whether of sound or vision broad- 
„ oasts. In service, the electric charges may he 
produced by the friction of the tyTes on the road 
surface, by the rise of potential due to the inductive 
kick from the contactor coils, possibly by the mutual 
induction from the currents in the transmission mains, 
or lastly when a leakage occurs from the power cir¬ 
cuits to tho body of the car. It has to be remembered 
that it is only in very special circumstances that these 


conditions can arise. In any event they present little 
inconvenience io the travelling public. Consider a 
rubber-tyred vehicle with a metal or composite body ; 
the generation of a oharge depends largely on the 
road surface. With dry clean granite sets, voltages 
up to 900 can bo measured by an olectrostatic volt¬ 
meter immediately after tho voliicle oomes to rest. 
If the roads ore asphalt or tar-macadam, only zero 
readings will be obtained. When the oircuits of the 
electrical equipment are broken, the inductive charges 
may give voltages up to 300. Neither of these types 
of charges necessitates special precautions, as the 
frequency of loading or unloading passengers prevents 
high static charges from being built up. The use of 
Tow resistance’ tyros, of about 2,000 ohms moosured 
from the tread to the wheel rim, provides satisfactorily 
for earthing these charges. 

It is tho possibility of electrical leakage from the 
600-volt circuits which has to be guarded, against— 
tho vehicle being in reality unearthed, The Ministry 
of Transport regulations require a daily tost of the 
insulation of each trolleybus. Tho tost is carried out 
after tho vehicio has completed each day’s service. 
Testing apparatus is located at; tho entrance of the 
depots. This onablos the tost to be carried out with 
the trolleybus in the condition in whioh it has been 
operating, an especially important point m wet or 
snowy weather, os the insulation resistance varies 
largely with the climatic conditions. For convenience 
in testing, tho frames of the individual 600-volt units 
arc connected by means of cables to a common test¬ 
ing receptacle, wliioh is mounted at tho back of the 
trolleybus underneath the platform. Tho nightly 
test is between the conductors and the body or 
chassis, the secondary insulation boing short- 
circuited. Every fourteen days, each high-voltage 
circuit is tested individually, including all insulation 
whether primary or secondary. The insulation of 
the platform consists of a rubber mat secured to 
the floor hoarding by an adhesive. The handrails 
have an insulated covering and are provided with 
secondary insulation, tho combined arrangement 
giving insulation readings of ‘infinity 1 . 

Tho British Standards Institution has recently 
published a specification setting out the three methods 
used for reducing the electrical interference with radio 
broadcasting, etc., generated by tho trolleybus equip¬ 
ment. The results of large-scale experiments carried 
out in London for proventing interference by trolley¬ 
buses are described. 

On a fleet of more than 1,600 trolleybuses in London, 
tho use of carbon ‘shoos’ to collect the current from 
tho ovorhoud wires is gonoral, Tho success of tho 
carbon collectors is duo largely to tho lubriaation of 
tho conductors. 
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SCIENCE NEWS A CENTURY AGO 

Travels m Eastern Turkey 

At a meeting of the Geographical Society on 
December 9, 1839, a communication was read from 
Mr. John Brant, H.M. Consul at Erzurum, describing 
a tour of about 900 miles in the country lying to the 
south of Mount Ararat and the north of the River 
Tigris. Brant was accompanied by Dr, E. D. Dickson 
and A. G. Glascott, R.N., who had mapped the route 
followed and had also prepared a chart of a section 
of the high land of Armenia, between Trebizon on 
the Black Sea, and Mosul on the Tigris, a diroct 
distance of 360 miles, showing the remarkable 
features of the elevated plateau, which for the greater 
part preserves a level of 6,000 ft, above the sea. 
Astronomical positions were determined of the 
principal places visited, resulting in the correction of 
many errors. Among the towns visited was that of 
Van on the east side of the lake of that name. The 
town had a population of about 35,000, half of whom 
were Armenians, The lake covers about 900 square 
miles and is 5,470 ft. above the level of tho sea. 
By a Bpecial order of the Pasha, the party were able 
to visit the castle and oaves and they also inspected 
the cuneiform inscriptions near Van, the Pasha 
expressing great anxiety to know if the party could 
translate them. An expedition was also made 1 o the 
top of the mountain of Supan Tagla, 4,000 ft. above 
the lake and 9,500 ft. above sea-level, the theodolite 
being placed on the summit. From thiB spot could 
be seen to the north-east the beautiful peaks of tho 
Great and Lesser Ararat, at a distance of 80 miles, 
rising into the regions of eternal snow. 

Electro-deposition of Copper 

“Constokrablb interest has boon excited in the 
scientific world,” said the Athenceum of December 14, 
1839, u by Mr. Spencer’s new process of copying 
medals and other works of art, in copper, by tho 
agency of voltaic electricity. Tt is with groat pleasure 
we hear that this process is already beginning to bo 
employed in certain of our manufactures, and that 
thus electricity will soon he numbered among the 
agents employed for practical and useful purposes, ,.. 
In the manufacture of plated articles and ornaments 
it is often desirable to copy ornamental work, such as 
leaves, flowers and arabesque mouldings r this is 
both difficult and expensive, and from these oausos 
often impossible. Mr. Spencer’s invention, however, 
affords a cheap and easy method of performing what 
is required, and thus, ornaments on rich anoiont 
plate are copied with the greatest perfection and 
ease, and without injury to the original. The great 
advantage consisting in the means of obtaining at 
very small expense, a facsimile in copper of tho 
ornaments required to be copied, which may then be 
silvered or gilt. , . . The oasts of medals, trans¬ 
mitted to us by Mr. Spencer, and also those marie 
by Mr. E. Solly and Mr. J. Newman, and exhibited 
lately at the meeting of the Society of Arts, were very 
pure and compact copper, and the surface was as 
brilliant and perfect as could he desired. The process, 
indeed, is simple, and so far from its requiring, as is 
generally supposed, either expensive and complicated 
apparatus, or deep scientific knowledge, nothing can 
be more easy, as the observance of a few rules renders 
the success of the process quite certain, and, as 
regards the expense of the apparatus, the whole Of 
it may be acquired for a few pence.” 
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UNIVERSITY EVENTS 

Cambridge, During tho vacancy in tho proft-snori 
fillip of chemistry, Dr. JI. Mc< ’ombio will bo temporary*, 
director of tho laboratory of general and organic 
chemistry--that is to Bay, all tliOHo parts of the 
chemical laboratory not at present ttfimgnod. for tho 
use of the profofisorfl of colloid science, theoretical 
chemistry, metallurgy, and physical chemistry. 

In accordance with its usual practioo, r rrinity 
College, Cambridge, announces tho offor of a re¬ 
search studentship opon to gradual oh of other uni¬ 
versities who propose to go to Cambridge in October 
next as candidates for tho degree of Ph.T). Tho value 
of tho studentship may bo tw much oh £300 a year if 
the pecuniary circumstances of the successful can¬ 
didate require so large o sum. Candidates must not 
have reached the ago of twenty-six boforo May 1. In 
certain eircumBtancos an election may bo mode to 
an additional studont ship. Tho flame College offers, 
as usual. Dominion and (’olonial exhibitions to 
students of Dominion and Colonial universities who 
wish to go to Cambridge next Oct obor os candidates 
for the degree of B.A«, M.Litt., M.tfe., or l?h.l). 
These exhibitions are of the titular value of £40, 
but their actual value is fixed by tho Colleges Council 
in accordance with tho exhibitioner’s financial cir¬ 
cumstances. A candidate for a studentship or exhi¬ 
bition should apply through tho principal authority 
of his university, and his application should reach 
the Senior Tutor of Trinity College (from whom 
further particulars may bo obtained) by May 1, 1940. 

Gxiroiti>.-~~ II, (h Champion, Now (’allege, has been 
appointed to tho professorship of forestry, vaoatod 
by the death of Prof, li, K, Troup, ns from r rrinity 
Term, 1040, 

Miss A. Bellow, Hi,. Hugh’s Oollogo, has boon 
awarded the Ed gall Hhoppoo Hahohirslup in engineer¬ 
ing science, 

APPOINTMENTS VACANT 

Ajpplicatiohb aw Invited for tho follow In# upimintmonlH on or 
boforo tho dates mentioned; 

,UNrvBRSm' Giupttatmr aft Tcachm of English for Colombia— 
British Council, 3 Ilunovor RLm*t, W.l. (December 15, quoting 
‘Colombia*). 

SBNIOU BXPHJWVHNTAt OFiNOHIW (Mat*), Offiobrs 

(Male), and IfixmiHflNm Ahmbtanth (Male and Fomalo) by tho 
Jflnlstry of Supply—The Ministry of Supply (H.W.U), Tho Adolphl, 
W.0.2 (December 30, quoting ApptH.(U5/8,fi.ii). 

Woman I'Koynssou in CimriHTKY at the Huguenot Untvomity 
College, Wellington, Cape—The Monetary, OiUeo of tho High Com¬ 
missioner for the Union of South Africa, South Africa Houho, 
Trafalgar 8quaie, W.C.2 (December 3D. 


REPORTS AND OTHER 
PUBLICATIONS 

(not included in the monthly Books Supplement) 

Great Britain and Ireland 

Ministry of Health. Memorandum on Influnnsa. Rovbwd edition. 
Pp. 12. (London: HAfTStationery Office.) U. not. (2U1 

Air Ministry: Meteorological Offioo, London. Southport Auxiliary 
Observatory (the Fcrnley Observatory of the Corporation ol Southport). 
Annual Report, with Result* of Moteorolooleaf Observations, for the 
Observatory ) By <?eorfif0 A ‘ JU(l8fccr * *P* 82. (Southport: FernlQ^ 

Other Countries 

„ Smithsonian Institution: ‘Bureau of Amoiioan Bthuology. Bulletin 
122 { AnArchaeolagioal Survey of Wheeler Basin on tho Timnesaeo 
River in Northern Alabama. By William S, Wobb. Pp. xv -I 2144 122 
Plata*. (Waablngton, D.C. 5 Government Printing Offioo.) 50 
cents. [22U 
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THE PRESSURE OF POPULATION 


npHE word ‘science’ normally connotes physical 
A and chemical science to the public mind and 
the lay press, to whom biological science is part 
of medicine, and it is not realized that there is also 
a science of world affairs and economic problems 
Yet if the problems of peace, already beginning to 
be agitated, are not this time solved largely in a 
scientific manner instead of being left to politi¬ 
cians and international financiers, the rosult will 
be no better than the unsuccessful attempt at a 
new world which came into being after the ill- 
fated Treaty of Versailles. 

Most of the immediate problems arise as the 
result of pressure of population, a phrase which 
is sufficiently elastic to extend to many problems, 
all of them capable of scientific analysis. One 
column of the daily newspaper informs us of 
the number of unemployed in Great Britain 
or in the United States, whilst in another 
there are statements in regard to the inevitable 
consequences of the fall in the birth-rate. The 
average citizen cannot make up his mind whether 
there are too many or too few people in England. 
He is at least aware of tho economic conditions 
which make him unable to afford a larger family 
himself if he has to feed and olotho and educate 
them ; he also knows that the absence of domestic 
help is another factor against tho larger family. 
He cannot understand either, why there should 
not be ample work and a livelihood for a larger 
population in Canada, where there has been so 
much unemployment. In the end, he asks tho 
question, whether there are too many people or 
insufficient oapital \ 

This is a question which merits the attention of 
the man of science. There are many methods of 
approach to its study, one of which is tho historical. 


Something may bo learned by a comparison of 
tho state of development in England at tho ond 
of the eighteenth century and that existing to-day 
in the Balkan countries. 

There was then a population Hurplus in England; 
indeed it was in 1798 that Malthus published his 
famous essay and predicted a sorry fate for man¬ 
kind, which he pictured as growing faster than 
tho food supply. Sir William Crookes was equally 
conoemed about tho food situation in his now 
famous address to tho British Association at 
Bristol, only a year or two before the ohomists 
learned how to make nitrates from tho air and ho 
put an ond to any fear of food shortage. To-day 
tho world can produce such an excess of the 
staple foods that thoir value, os tho result of 
competition, shows no profit to tho grower over 
the cost of production. 

Statistics indicate a population of about 00 
inhabitants per square kilometre for England 
and Wales in 1800, whereas, according to Prof. 
Ernst Wagemann, who has recently published 
(in German) a most exhaustive study of this 
question, that of tho Balkan Peninsula to-day is 
about 02 (“Dor Nouo Balkan”, Hamburg, 1039). 

In 1800 conditions wore very bad in England. 
Bad harvests, tho ill effects of war, financial and 
trade disturbances brought tho country noar to 
famine and tho brink of ruin. Largo land holdings 
and pasturing wore spreading and exerting pres¬ 
sure on the peasantry. There existed an ovor- 
increasing agricultural population surplus which 
had to he oared for by somebody. In the Balkans 
this surplus exists to-day. The relative figures 
are significant. Only 03 per cent of tho actual 
labour supply is being used; in Bulgaria at least 
750,000 men could bo withdrawn from agriculture 
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without injuring production. Some 114 persons 
aic employed per 100 hectares of cultivated land 
against 50 in Franco and Germany, 17 in the 
United States Life is said to be quite comiort- 
able for the peasants who own their own farms. 

The population density figure of 00 is small 
compared with highly industrialized countries ; 
in Belgium it is more than 200, and it is clear that 
the Balkans are over-populated only in relation to 
their economic and technical development. As 
Wagemann puts it, they are “mider-teohnioalized” 
rather than “under-capitalized”. 

It is desirable to stress the implication to 
Britain and British industry of this conception 
of countries with “too many people”. It has 
long been the policy of Great Britain to expect 
the world, and her Dominions and colonics in 
particular, to produce foodstuffs and raw or 
quasi-manufactured materials, and to leave to 
Britain the elaboration of these in her technical 
industries. There are to-day “too many people” 
in several parts of the world and the belief is 
gaming ground that only by “technioalization”, 
that is, by becoming industrial, can a balance be 
effected. In the British Empire we have perhaps 
opposed the trend too long; the Dominions at 
least are resolute in their intention to establish 
industries. It is true that their products cannot 
compete for cost and even for quality with those 
produced at home on a large scale and with long 
experience, but the Australian is prepared to put 
up with this and to tax English products to make 
them competitive in order to have work for his 
people. 

The industrial apparatus of the world is already 
over-developed, and the older countries were, 
before the war, meeting with difficulties in selling 
their goods. Indeed it is dear that the solution 
of the over-population problem is to be sought 
least of all in the establishment of highly technical 
f machine industries’. 

The greatest possibilities in the Balkan countries 
He in the introduction of crops which require 
intensive labour for their cultivation, such as 
tobacco, flax, hemp, rape seed, soya beans, etc., 
vegetables and fruit which are either easy to 
export or can serve as raw materials for domestic 
industries. Further, stable-feeding of stock can be 
substituted for pasture feeding. Humidity and 
fertility would permit much to be done in the 
above directions as the climate is favourable : 
irrigation and rational fa rming are claimed to 
make it possible to double the employment on the 


land and the yield per heel are in south-easi cm 
Europe ^ 

Such a change would lake* many years to per- \ 
feet, but it would largely solve tho Balkan popu¬ 
lation problem and at the same time oaunc a great 
increase in the purchasing power of the farmers, 
which in turn would react on Ihe industries of the 
countries. 

The low intellectual level of the population may 
be measured by the small consumption of paper ^ 
less than 10 per cent of that in Germany, which 
in turn was much less than it is in the United 
States. The peasants hoard their money, a 
custom which still more restricts tho amount of 
capital available for development. 

Tt is not always realized how employment is 
adversely affected even in England by the very 
great difficulty experienced in getting money for 
new enterprises and new factories, especially cm a 
modest scale. Tho complexity and cost of modem 
machinery and the regulations of tho Factory Act 
make it almost impossible to start from small 
beginnings as in tho past. Sooner or later a method 
of solving these financial problems of tho small 
manufacturer will have to bo discovered. 

Here also there has boon a tendency both on tho 
part of banks and individuals to sterilize credit 
by placing money on deposit, Tho Government 
has been forced to finance much of the capital 
work of rearm ament, and wo are undoubtedly in 
consequence advancing towards ihe nationalization 
of capital. The pressure of population can only 
be met by the existence of enough credit to 
provide now enterprises. 

There is much talk of freedom but very little of 
responsibility, of which wo are only just becoming 
conscious. Democracy has “a responsibility to 
guide, to understand, to upbuild and to make a 
world of the twenty-first century” in the words 
recently used by Dr. Nicholas Murray Butler. 
Each one of us has a part to play, a responsibility; 
tho one to invent new processes, a second to 
carry them out, a third to do the manual work, a 
fourth to find the capital moneys for their instal¬ 
lation, a fifth to bring the products to the publio. 
The chain is a continuous one, the links are of 
equal strength; if anyone fails to do his share 
there will be failure of the whole, and his is thc 4 
responsibility. There need not be “too many 
people” if the responsibility is aooepted : all con¬ 
cerned will have to work together much more 
than they have in the past. This must be done 
willingly and not under compulsion. 
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GROWTH OF THE 

The Mathematical Theory of Non-Uniform 
Gases 

An Account of the Kinetic Theory of Viscosity, 
Thermal Conduction, and Diffusion in Gases, By 
Prof. Sydney Chapman and Dr. T. G. Cowling. 
Tp. xxiii -f 404. (Cambridge : At the University 
Press, 1939.) 30a. not. 

S INCE the days when the kinetic theory of 
gases was founded by Clausius, Maxwell and 
Boltzmann, great changes have taken place in the 
scope and bearing of the descendent theory. 
Taking a wide view of its present field, the quali¬ 
fication “of gases” has become a misnomer. One 
can see that the ultimate scope of the descendent 
of the kinetic theory of gases must be the whole 
field of the properties of matter in bulk, derived 
from the atomio constitution of matter and from 
the properties of atoms and their interactions. 
The present scope of the theory falls short of such 
inclusiveness, but not so far short as to leave any 
doubts for the future. 

The old kinetic theory of gases has thus de¬ 
veloped into the ‘atomic theory of the properties 
of matter in bulk*. In so doing it has bifuroated 
sharply into (1) the theory of the properties of 
matter in equilibrium, and (2) the theory of 
transport phenomena and other rates of change, 
such as chemical kinetics. The first branch is 
commonly oallod, perhaps rather unfortunately, 
Statistical Mechanics, It has grown out of elaborate 
and repeated rediscussions of Maxwell’s two early 
theorems (1859), his distribution law for the 
molecular velocities of a gas in equilibrium, and 
the law of equipartition of energy among two sets 
of molecules in a gas mixture (the latter a redis¬ 
covery of a result of Waterston (1845)). The 
primary result of these rediscussions has boon to 
show that the results do not depend on any 
special molecular properties, and so that tho 
equilibrium state in question is independent of the 
mechanisms by which it is set up and preserved. 
Thus the field of statistical mechanics is coterm¬ 
inous with that of thermodynamics, and has 
essentially the same generality. For the same 
reason, statistical mechanics has proved far the 
easier branch in which to make rapid progress. In 
Tact, progress has been so rapid that one may 
fairly say that the complete outline of statistical 
mechanics (the atomic theory of the properties 
of matter in equilibrium), including a ratufoal 
derivation therefrom of thermodynamics, was 
sketched by Gibbs in 1901 in his “Elementary 


KINETIC THEORY 

Principles in Statistical Mechanics”. Advances 
since then have, quite literally, only been con¬ 
cerned with rewriting Gibbs’s theory in terras of 
the quantum theory, and with filling in the dotails 
by special applications. 

The second branch from the old stem, the theory 
of transport phenomena, has proved far more 
difficult to climb. In the nature of things, one 
must expect that it will be easier to determine a 
limit than the rate of approach to that limit. The 
rate, moreover, will necessarily depend on details 
of the mechanisms of interaction among tho 
many systems concerned. Transport phenomena 
and other rates of change have boon studied pro¬ 
foundly for all states of matter, but a great part 
of these studies cannot properly be clashed as 
part of an atomic theory of the properties of 
matter in bulk. Phenomenologioal theories, of heat 
conduction, for example, in which a successful de¬ 
scription is given in terms of an assumed coefficient 
(the conductivity), do not qualify for inclusion, sinoe 
the essential feature of an atomio theory is the 
a priori evaluation of this coefficient in terms of 
atomio properties. Much progress in tho genuine 
atomio theory of transport phenomena has never¬ 
theless been made, since Maxwell’s paper “On the 
Dynamical Theory of Gases” (1800) first formu¬ 
lated rigorously the discussion of a non-uniform 
gas. Suoh genuine progress has not been confined 
to tho gaseous Btato or to classical transport 
phenomena (diffusion, visoosity, heat conduction). 
It is only necessary to recall the subject of chemioal 
kinetics, which has made much progress in the gase¬ 
ous, liquid and oven the solid state. The mathe¬ 
matical difficulties, however, aro very groat; it is 
only in the atomio theory of transport phenomena in 
almost perfect gases (which inoludes, as it happens, 
the electronic theory of metallio conduction) that 
progress has been sufficiently outstanding for tho 
theory to have achieved any appreciable perfection 
of mathematical form. Along this one spray of 
the branoh, however, complete success has boon 
reached. It is tho definitive mathematical theory 
of atomio transport phenomena in almost perfect 
gases that is recorded in the book under review, 
in a perfection of form* which ib unlikely to be 
seriously bettered for a long time. 

The stages by which this success has been 
aohieved are recorded by Chapman and Cowling 
in a most interesting historical note at the end of 
the book. In 1866 Maxwell was able to obtain 
the first accurate results for the coefficients of 
heat conductivity and visoosity of a gas by 
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confirm 1 g himself to molecules which interact like 
point centres of force repelling according to the 
inverse fifth power of the distance (Maxwellian 
molecules). For this particular model it so 
happens that all the integrations over the circum¬ 
stances of a molecular encounter can bo carried 
out without a knowledge of the manner in which 
the molecular distribution law f(u , v, w) deviates 
from place to place in the non-uniform gas from 
its Maxwellian value for a uniform gas. In all 
other cases, a knowledge of the distorted f(u, v, w) 
is required, and this must he provided by solving 
the famous integro-differential equation of Boltz¬ 
mann, first formulated in 1872, or by some 
equivalent procedure. There matters rested until 
1005, when Lorentz solved Boltzmann’s equation 
in the special simple case required for the dis¬ 
cussion of the thermal and electrical conductivities 
of a metal, treated classically. The successful 
treatment of this special case gave no indication, 
however, of how to proceed in even the simplest 
case applicable to an ordinary (non-Maxwellian) 
gas. It was not until the independent investi¬ 
gations of Enskog and Chapman, 1911-17, that 
Boltzmann’s integro-differential equation for a 
gas was Bolved, and the coefficients of diffusion, 
viscosity and heat conduction for a gas calculated 
from a proper atomic model conforming to other 
atomic requirements, The interesting new feature 
of thermal diffusion (for non-Maxwellian gases) 
was discovered theoretically by Enskog in 1911, 
re-derived by Chapman in 1910, and then con¬ 
firmed experimentally by Dootson. Since thou a 
probably final polish has been given to the theory 
in 1935 by Burnett, who has found that the 
correct form of expansion to use in solving Boltz¬ 
mann’s equation is one in terms of Sonine poly¬ 
nomials. 

In the body of the hook this final form of the 
mathematical theory is presented at length and 
applied to actual gases. It is presented in a rather 
unusual vector and tensor notation described in 
Chapter i. This makes the following exposition 
somewhat severe reading, unless the reader first 
thoroughly masters and familiarizes himself with 
the notation. A powerful and compact notation 
is, however, essential to an elegant presentation of 
the many vital complicated formulae, and the 
authors’ novel notation appears to be most 
successful and completely justified. 

After a preliminary description of the properties 
of a gas, the equations of transfer of Maxwell and 
the integro-differential equation of Boltzmann are 
derived in a general form on the assumption of 
molecular chaos, followed by a deduction there¬ 
from of the equilibrium properties of a gas. 
Further comments on the assumption of molecular 
chaos will be made at the dose of this review, In 


two short chapters transport phenomena arc then 
discussed on the basis of the idea of a moan ftoc 
path, and the weakness of (his method pointed 
out. The main body of the book (Chapters \ ii-xv 
inclusive) then follows, giving the oomplete mathe¬ 
matical deduction of tho coefficients for diffusion, 
thermal diffusion, viscosity and heat conductivity 
for simple gases and gaseous mixtures at such 
densities that tho mean free paths are long com¬ 
pared with the molecular dimensions, and neglect¬ 
ing any quantal effects. An exposition of this" 
olassical theory has long been required; an 
exposition of such elegance and authority was 
worth an even longer wait, and this section, which 
is tho kernel of the book, forms a notable addition 
to the literature of theoretical atomic physics. 

The remaining sections of tho book contain, 
moreover, important additions to tho central 
theme. Chapter xvii gives an excellent account 
of the modifications introduced into the theory of 
transport phenomena by tho quantum theory, 
including a sketch of the electron theory of metals, 
so far as the transport phenomena involved can 
be described in terms of a mean free path (Som- 
merfeld’s approximation). Chapter xviii gives the 
necessary extension of the theory to tho case of a 
gas of ions subject to eloctrio and magnetic fields. 
This is followed by two valuable mathematical 
appendixes. There remains to bo mentioned only 
one further section, Chapter xvi on dense gases, 
which is to my mind tho one section of dubious 
value, and certainly not of the classical standard 
of permanence achieved in all oilier sections of 
tho book. Tho idea of tho discussion is to include 
tho effect of collisions in transferring energy and 
momentum instantaneously through a distance of 
one molecular diameter, an offoot which is addi¬ 
tional to molecular transport over tho moan froo 
path. The effect naturally exists, but I cannot 
believe that it plays an important part in modifying 
the viscosity of ordinary gases to that of dense 
gases and liquids, though it may of oourso have 
a sensible effect in the first changos as the density 
increases. As presented here, I fool that the 
quality of Chapter xvi and its lack of generality 
make it rather out of plaoo among tho classical 
perfection of the rest of tho book. 

The contemplation of tho theory here expounded 
invites some further not very profound reflections 
on cognate matters of theoretical atomic physics. 
In the first plaoe, one notices at once that the 
atomic theory of transport here given, which is at 
first sight theoretically complete, excludes in fact 
ail such interesting forms of transport as turbulence 
in boundary layers, heat convection, and eddy 
viscosity and conductivity on the larger scales 
found in the atmosphere and in tidal currents. It 
is easy to see that they are in effect excluded from 
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the theory by the assumption of molecular chaos 
on which the whole atomic theory of transport is 
constructed. The next step for a wider atomic 
theory in which turbulent effects in general can 
have their proper place must bo to discard, or 
rather to modify, this assumption—a theoretical 
advance which, if it could be made successfully, 
should lead to results of outstanding importance. 

A conclusion of general interest can be drawn 
from a study of this atomic transport theory and 
* particularly from a comparison of its exact results 
with thoso of the approximate version using moan 
free paths, a version which effectively also ignores 
any change in the form of the distribution function 
f(u , v, w). Having here the exact solution, ono 
knows that an approximate discussion, using 
f(u 9 v , to) without modification, is liable to make 
errors in the numerical coefficients by factors of 
about 2, although it gives results of the correct 
general form. One may safely conclude from this 
that errors of similar magnitude are liable to 
occur when a similar use is made of unmodified 
equilibrium theory in the study of other rates of 
change such as chemioal kinetics. One can thus 
obtain a reliable warning against too complete a 
trust in,^approximations of this typo, which are 
otherwise impossible to check in the absence of an 
exact theory. 

My final reflection concerns the bearing of the 


atomic transport theory on the possibility of a 
very general typo of oxionsioti of statistical 
mechanics—a possibility in which it is very 
tempting to indulge unduly optimistic hopes. 
Contemplating the general results of equilibrium 
theory, which may bo expressed so simply by 
saying that the equilibrium state of a system is 
the state of the system of maximum probability 
subject to certain boundary conditions, suoh as 
given volume and given energy, ono argues, why 
should not a non-equilibrium state be derivable 
almost as simply as a state of maximum probability 
subject to somewhat different boundary conditions, 
including, for example, in a conduction problem a 
condition of given flow of heat. The effective 
answer seems to mo to be provided by the results 
of the atomic transport theory. Here wo know 
the correct answer to the conduction problem; 
its dependence on atomic properties is so complex 
that one can scarcely believe that it can be 
derivable by any process much loss profound than. 
Chapman’s or Enskog’s analysis. The answer this 
analysis gives may bo in fact a condition of 
maximum probability for certain given boundary 
conditions, but that by starting from this condition 
ono can arrive at the correct result in any simple 
way appears to me most unlikely. To attempt to 
do so would be to pursue a will o’ the wisp. 

JR. II. Fowljeb. 


STUDIES OF OLD AGE 


Problems of Ageing 

Biological and Medical Aspects. Edited by E. V. 
Cowdry. (A publication of the Josiah Macy, Jr., 
Foundation.) Pp. xxx -f 758. (London: Bailli&re, 
Tindall and Cox, 1939.) 45a. 

ttk I \H1S volume on the process of ageing has 
been sponsored by the Josiah Macy Founda¬ 
tion in continuance of its interest in degenerative 
diseases and in the hope of focussing attention 
upon a problem which has far-reaching scientific 
and social implications for a society with a rapidly 
increasing proportion of older men and women.’* 
So runs the introduction to a volume of a new 
character. 

In our generation we have not yet thoroughly 
appreciated aJl the problems involved in the 
increase in the gerontocrasy, due to improved 
health and other factors. Is old age a blessing % 
This volume is written by a group of experts and 
attempts to deal with the whole range of problems 
affecting old age. The contributors are E. Allen, 


L. B. Barker, W. B. Cannon, A. J. Carlson. A, M. 
Cohn, E. V. Cowdry, M. Oritchloy, W. Crocker, J. 
Dewoy, L. I, Dublin, E. T. Engle, J. S. Friodcn- 
wald, S. R. Guild, G. V. Hamilton, L. 0. Howard, 
A. 0. Icy, H, S. Jennings, E. B. Krumbhaor, 
K. Landstoiner, C. M. MoCay, W. MacNider, 
W. R. Miles, J. Oliver, T. W. Todd, F. I). 
Wiedman, and 0. Wissler. 

Starting with ohapters dealing with the ageing of 
plants, in which wo learn that trees may live as long 
as 7,000 years, the book works through Protozoa 
and msccts to vertebrates and man, dealing not 
only with longevity records but also with more 
psychological questions such as human cultural 
levels. 

Some ohapters follow upon various tissues 
of the body in detail, suoh as skin, the ondoormos 
and the reproductive systems. Last oome dis¬ 
cussions of a more general nature, among which 
we may mention change in personality with ago, 
and seniority from a clinioian’s point of view, 

As may be expected, there is some unevenness 
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in treatment, but the editor has been successful 
in keeping this to a minimum, and producing a 
readable continuum. It is invidious to selcot 
from such a work, but mention may be made 
especially of the section upon chemical aspects of 
growth, in which among other chemical points, a 
reference is made to the startling experiments 
which have shown that the life-span of rats may 
be altered by diet. In a generation when all eyes 


arc turned towards the attempt to improve 
rapidity of growth, it is revolutionary to have 
observations which hint that such speed may not \ 
bo good for longevity. 

The level of writing is high and there is much 
information presented, so that the book nocossarily 
forms a standard work of reference. The printers 
must bo congratulated upon an excellent standard 
of production. 


i 


CHEMISTRY OF CHEMICAL WARFARE 


The War Gases 

Chemistry and Analysis. By Dr. Mario Sartori. 
Translated from the second enlarged Italian 
edition by L. W. Marrison. Pp. xii + 360. (London: 
J. and A. Churchill, Ltd., 1939.) 21$. 

T HE first Italian edition of this work was 
published in 1933, and in 1935 there appeared 
a German translation by Dr. Klumb which was 
reviewed in Natubh of April 11, 1936, p. 598. A 
considerable number of books on gas warfare 
have been written in the last twenty years, but 
they mostly deal with its military and medical 
aspects and give comparatively little information 
about the chemistry of war gases. Dr. Sartori, 
on the contrary, confines his attention mostly to 
the chemistry of these substances, but also deals 
briefly with acme of their other properties. 

In this second edition, the author has introduced 
a few pages on the physiopathological properties, 
and then has dealt in a general way with the 
physical properties, especially the vapour tension 
and the related properties: volatility, boiling 
point and persistence. The volatility is defined as 
the weight of the substanoe contained in a cubio 
metre of saturated vapour at a certain temperature. 
Consequently, it must be proportional to the 
j- product of the vapour tension and the moleoular 
f weight. On pp. 6 and 7, however, there are tables 
of the vapour tension and volatility respectively, 
and it is evident that the figures are not propor¬ 
tional, even when allowance is made for the 
differences in molecular weight. At the end of the 
book there is a more extensive table in whioh 
these two properties are given in adjacent columns, 
and the same discrepancy appears again. Ap¬ 
parently, some of these volatilities were calculated 
from values for the vapour pressure very different 
from those given both in the tables and in other 
parts of the book. It is remarkable that this 
fairly obvious error has been repeated from the 
first to the second Italian edition, and has not 
been noticed by either the German or the En ffliftfr 


translator. There is a similar discrepancy in the 
persistences of dichloroothyl sulphide (mustard 
gas) and bromobenzyl cyanide (CA) as given in 
the table on p. 11. 

In the last line of the last table on the last page 
of the text the molecular weight of phenarsazino 
cyanide, NH(C e H i )*AsCN, is given as 272 0, 
whereas the German edition gavo it as 272*9. 
The correct figure is 208. 

Numerous additions have been tnado in the 
second edition; the substances dealt with have 
increased from fortymmo to sixty-four, but the 
additional fifteen war gases do not appear to be 
of much practical valuo and have evidently been 
introduced to mako the work more complete. It 
is not to bo expected that important new develop¬ 
ments will bo published at present. After the 
War of 1914-18 much of tho accumulated informa¬ 
tion was released, but tho international tension 
during reoent years has led to a return to secrecy. - 
It is also improbable that much advance, if it can be 
called advance, has boon made by tho various 
chemical ‘defence’ researoh institutions, as there 
is no satisfactory method of testing thcBo poisons. 
They cannot be tried on human beings except in 
mild doses, and the results with animals may bo 
quite different, Tho Germans published the results 
of tosts with cats, and more recently tho Americans 
have released some results with dogs and mico. As 
might be expected, tho results do not run parallel, 

There is a good deal of additional information 
in this edition, and thoro must now bo about a 
thousand references to original papers, Tho book 
is evidently the result of yoars of work and will 
be found an indispensable guide through the 
scattered literature of tho subject in spito of some 
inaccuracies in the numerical data. For each 
substanoe the available information is given of A 
the properties, laboratory preparation, manu¬ 
facture and analysis. The translation has been 
well oarried out and the get-up is good, as it is 
to be expected from the firm of ChuroWU. 

Attn mr r m “M mart ayt 
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RESPIRATORY ENZYMES 


Respiratory Enzymes 

By University of Wisconsin Biochemists, tinder 
the direction of C. A. Elvehjem and P. W. Wilson. 
Pp. v + 236. (Minneapolis : Burgess Publishing 
Co., 1939.) 3.25 dollars. 

HPHE rapid developments during recent years 
* in our knowledge of respiratory enzyme 
systems have created a demand for a book which, 
whilst giving an accurate and coherent account of 
these developments, indicates the nature of the ex¬ 
perimental work loading up to them and shows the 
manner in which they are interrelated. Muoh of 
the relevant information which has been sum¬ 
marized so far, is to be found in authoritative but 
somewhat scattered review articles. It would 
obviously be a convenience to the Btudent and 
to the experimental worker to have at hand a 
reasonably accurate account of the present state 
of the subject, in which sufficient of the older 
work is discussed to provide a proper perspective 
for the appreciation of the value of recent con¬ 
tributions. 

The volume under review presents suoh a 


summary. It oonsists of a series of articles, repro¬ 
duced from typescript, bearing on various aspects 
of respiratory enzyme systems, each article being 
written by a member, or by a number of members, 
of a group of workers engaged in enzyme research 
at the University of Wisconsin. A historical 
introduction to the subject by Prof. Elvohjem is 
followed by ohaptors on dehydrogenases and 
oxidases. Then come articles on coonzymes, 
cytochrome, flavoproteins, etc., an article on the 
specific and non-specifio poisons of respiratory 
processes and one on hydrogen transport systems. 
Finally, there are useful chapters on oxidation- 
reduction potentials, and on the physical-chomical 
theory of enzyme reactions. 

The chapters vary considerably in stylo and in 
the thoroughness with which their subject-matter 
has been treated. Some overlapping has boon 
inevitable. The volume has obviously been com¬ 
piled with great care, and the roviewer has noticed 
no misrepresentations of fact or of interpretation 
The book should be very helpful to tho student 
and to the worker about to commence research on 
respiratory enzyme systems. J. II. Q. 


THE FAUNA OF THE SEASIDE 


The Littoral Fauna of Great Britain 
A Handbook for Collectors. By Dr. NT. B. Ealos. 
Pp. xvii + 302 + 25 plates. (Cambridge : At the 
University Press, 1939.) 12s 6rL net. 

A COUPLE of generations ago, tho science of 
zoology ran a serious risk of being embedded 
in paraffin. This calamity was happily averted, 
and the young naturalist hies again to the sea¬ 
shore ; but the first line of Dr. N. B. Eales’s 
preface suggests that the poisonous broath of tho 
examiner follows him even there It may be so ; 
but the fresh air, and the spirit of Edward Forbes 
and Sir John Graham Dalyell cleanse and sanctify 
the place, and keep it as Bweet as ever. In Edward 
Forbes’s day and for years afterwards, we led the 
way in the literature of natural history. Forbes 
and Hanley, Yarrell’s c< Birds” and Gould’s, tho 
early British Museum catalogues, the Ray Society 
volumes and the Challenger Exports had no rivals. 
Alas, it is not so now. We might have undertaken 
the new “Systema Naturae”, but Berlin took the 


“Tierroioh” in hand. There is a ‘‘Fauna of tho 
North Sea”, but it is written in Gorman ; there is 
an excellent “Fauno do Franco”, but none of the 
British seas. 

Dr. Bales has not attempted the task, too big 
for one pair of hands, of writing a British Fauna, 
but she has compiled a careful and copious account 
of tho fauna of the sandy boaoh and the roek- 
pools; and tho shore-fauna is liberally infer- 
protod, for while the sea-mouso must stay outside, 
the feather-star and the purple heart-urchin, and 
pinna and tho oyster itself are allowed i<o enter 
in. Philip Henry Goss© did tho same thing more 
than eighty years ago, and tho two little groon 
volumes of his “Manual of tho Marino Zoology for 
the British Isles” wore used and loved by many 
His plan was different from Dr. Ealos’s; for ho 
included all tho species as boBt ho oould but only 
defined the genera, while Dr. Ealos defines the 
species, but only a selection of these. Gome's 
illustrations wore tho best part of his book ; they 
wore only thumb-nail sketches, but they wore 
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drawn from life, and every one is unmistak¬ 
able. The “littoral fauna” defines itself; and yot 
it took Edward Forbes to show its peculiar 
character. How in doing so he made good use of 
Orsted’s c< De regionibus marinis” and Audouin 
and Milne-Edwards* “Recherches pour sorvir k 
Thistoire naturelle du littoral de la France” ; 
and how very beautifully he himself wrote about 
it all, and especially about his own so-called 
“Celtio province”, is an old story and a fine 
chapter in the history of science. 

To write like Edward Forbes or to draw like 
Gosse is no longer given to mortal man. But after 
the fashion of our own day Hr. Ealcs has done her 
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work well and handsomely, and many a student 
will find precisely what ho wants in her book. I 
would cavil over one thing only the extreme 
correctness, or modernity, of Dr. Wales's nomen¬ 
clature. When I)r. Marion Nowbigin wrote her 
“Life by the Seashore” she apologized tor keeping 
to many old-fashioned and familiar names, without 
which such a book as Gosse's “Sea-anemones” 
could no longer be understood. But Dr. Fates will 
have no half-measures ; wo must call the once 
familiar Trcchus millograims ('aniharidex cleUuuli, 
and Saxioava rugosa IJitttt'tta gnllicann , and so on, 
whether wo like it or no. 

D. W. T. 


MORE ABOUT MICROBES 


Microbes by the Million 
By Hugh Nicol. (Pelican Special, S28.) Pp. 248 + 
8 plates. (Harmondsworth, Middx.; Penguin 
Books, Ltd., 1939.) fid. 

\HIS is a wonderful six-pennyworth, and a 
* very interesting and instructive little book. 
It is written in simple language understandable 
by ordinary folk, with a considerable sense of 
humour, and conveys much accurate information 
on microbes, what they are and what they do* 

Commencing with an introduction dealing with 
the nature of microbes and describing their 
several kinds—fungi, protozoa, bacteria and algae 
—successive chapters deal with the phenomena of 
their life and the processes associated with their 
growth and development. In the last hundred 
pages, chapters are devoted to microbes in the 
home, in the soil and in the garden, the mechanism 
of formation of fairy rings, the discharge of its 
spores by the fungus Spheerobolus, the miracle of 
the bleeding host, and to a microbe foray on the 
Norfolk Broads. 

Chapters at the middle of the book deal with 
laboratory technique, and a number of simple 
experiments are described for the study of 
microbes in the soil and their influence upon 
plant and crop life and development, and on the 
microbiology of disinfectants. All this is set out 
in interesting fashion, and the reader who has 
mastered the contents of this little book should 
have a good idea of the essentials of microbiology 
and of the importance of microbes for the growth 
of plants, in the firing of hay-stacks and in the 
production of silage, and as sources pf certain 
perfumes, drugs, dyes, foods and drinks. A brief 
but useful chapter is also deVoted to stereo¬ 


chemistry—‘looking-glass chemistry 1 as tho author 
terms it—and Pastour’s work on tho tartaric acids 
is related. No errors of moment have boon detected, 
and tho book is adequately illustrated with a 
number of lino drawings and six excellent plates. 

On tho pasteurization of milk (pp. 138-140), 
tho author tolls but a part of the story, and gives 
an unfair and inaccurate idea of tho objects 
of tho process* Professors do not scorn to moot 
with his approval (p. 52), nor do doctors and 
tho medical profession, who are arrogant and 
ignorant, and—most uukindoet out of all con¬ 
cerning milk pasteurization, have “become allies 
of the merely commercially ^minded wholesalers, 
which may seem strango unless one understands 
medical mentality (p. 139)”. A more kindly 
outlook might have been expected, for soil 
microbiologists owe muoh to tho work of medical 
bacteriologists* 

We gather that the author in writing this book 
intended not only to instruct his readers in soil 
and general microbiology, but also desired to 
extend the ‘philosophy* of microbiology to science 
in general, and to impart ideas on tho impacts of 
soienoe upon tho sooiai order. In an epilogue, ho 
discusses experimentation and tho various mean¬ 
ings given to the term ‘experiment*, and the value 
of statistical analysis of experimental work, but 
we think that in his illustrative examples he is 
less happy than in other parts of the book. His 
remarks on company finance and on the P er 
cent 0 stock of the London Passenger Transport 
Board, introduced in discussing ratios, also seem 
out of place and ill-conoeived. 

With these few criticisms, we leave the book in 
thehope that it will be widely read and appreciated* 

K T. Htow. 
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PRELIMINARY RESULTS OF THE MARKING OF WHALES 
BY THE DISCOVERY COMMITTEE 

By George W, Rayher 


F ROM the outset of its investigations, the 
Discovery Committee has considered whale 
marking to be a method of considerable import¬ 
ance in approaching many of the problems to be 
solved in a study of the life-history of whales. It 
was, however, found difficult to design an efficient 
mark, and it was not until 1932 that a suitable 
form was produced. The mark then adopted con¬ 
sists of a stainless steel tube fired at the whale by 
means of a 12-bore gun; it is designed to penetrate 
the blubber and to remain embedded until the 
whale is captured and dismembered by the whalers. 
This form of mark was given a trial during the 
whaling season of 1932-33 and the results forth¬ 
coming during the ensuing year were so encourag¬ 
ing that an extensive programme of whale marking 
waB planned and carried out during 1934-35 and 
the three following seasons. 

In 1934 the Committee's ship, the R .It S. 
William Scoresby , was commissioned solely for 
whalo marking purposes and spent the whole of 
the 1934-35 season on the Antarctic whaling 
grounds lying eastwards of the Greenwich meridian 
and extending almost as far as tho longitude of 
Western Australia. At the same time a hired whalo 
catcher operated for about six weeks in the middle 
of the season from South Georgia, whore tho area 
covered 'was much more restricted. This pro¬ 
gramme, with tho William Scoresby working for 
the whole season on tho pelagic grounds to tho 
east and the whale catcher covering a small area 
around South Georgia in an intensive manner, was 
repeated during the following two seasons, 1935-36 
and 1936-37. In 1937-38 the programme was 
modified ; only tho William Scoresby operated and 
her work was planned to fill in gaps and to amplify, 
in the light of results already obtained, that 
accomplished previously. She commenced earlier 
in the season to the north of South Georgia and 
worked eastwards to the Greenwioh meridian, then 
westwards again along the ice edge before tho 
whaling season commenced. She then marked 
whales across the mouth of the Weddell Sea and 
made two inoursions into the Bellingshausen Sea, 
On Chart I is depicted the distribution and 
intensity of the marking carried out since 1932-33. 
There is an area of intensive marking around 
South Georgia, with a small area around the Shag 


Rocks, 120 miles westward of the northern point 
of South Georgia, whore vory many whales—more 
than six hundred—have boon marked. There are 
further two cxLonsivo areas in which relatively 
large numbers of whales have been marked, ono 
off Queen Mary Land (85° E.-95° E.), and a second 
off Endorby Land (15° E.-50 0 E ). In addition, 
whales in lessor numbers have boon marked over 
an immense area connecting and extending tho 
regions of more iiitonsivo marking ; on tho chart 
the continuous longitudinal linos show whoro this 
marking has been relatively dense, tho broken 
linos whoro it has been scattered. Tho areas of 
more intensive marking correspond to sorno oxiont 
with tho grounds mostly frequented by tho 
whalers 

The whales supporting tho Antarctic whaling 
industry are, in ordor of their importance, Blue, 
Fin and Humpback, tho last being relatively unim¬ 
portant. Tho majority of the Humpback whaloa 
marked havo boon found olf Queen Mary Land. 
Whales marked around South Georgia havo boon 
predominantly Fin, and in tho area around tho 
Shag Rocks exclusively so. 

Numerically tho results aro given in the following 
table: 


Species 

No. nuuked 

Ret 

No 

tit tut 

% 

Blue 

OOrt 


4*91 

IHn 

8002 

lift 

8*02 

Hump 

Girt 

3a 

0*59 

Sol 

28 

- 


Bight 

8 


- 

8potm 

50 


- 

Totals 

52 JO 

187 

- 


In addition to the throe commercially important 
species, it will be soon that an insignificant number 
of the loss important and rarer spocios havo also 
boon marked. The uumbor of marked whales 
reported as captured is 187, and thoso havo boon 
taken at intervals after marking varying from a 
few hours to fifteen hundred days. 

Since it is not certain how many marks drop 
out or aro missed by tho whalers, tho poroontago 
figures arc not an absolute indication of tho per¬ 
centage of marked whales killed, but they are very 
instructive as to tho rdatlvo offect of whaling on 
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the stocks of the different species. The Bine whale 
is the species most eagerly sought after by the 
whalers, although the Fin whale is far commoner. 
The percentage figures show how the stock of 
Blue whales is being depleted at a considerably 
faster rate than that of Fins—5 per cent of the 
marked Blue whales have been reported killed as 
opposed to 3 per cent of the marked Fin whales. 
The percentage of marked Humpbacks taken com¬ 
pared with the figures for the other two species 
is striking, and it is evident that this whale is 
being killed off at a surprisingly faster rate than 
the other two. Boon after whale marking com¬ 
menced, whaling during the southern winter was 
resumed off the north-west coast of Austr alia . 
This fishery is based on Humpbacks and con¬ 
siderable numbers ^rere taken. Mar ks recovered 



showed that these whales weie ol the wune stock 
as those marked in Antarctic waters off Queen 
Mary Land (see Chait II) This stock of whales 
was, therefore, exposed to a double pmseoution 
which accounts for the eompaiaUvely high percent* 
ago ligmo of returned minks. Still moro recently 
whaling, again exclusively based on Humpbacks, 
has broken out during the winter season to the 
south of Madagascar. This double pci aeration of 
Humpback whales, which their habits render 
particularly easy, cannot fail to have a very maikcd * 
effect on the comparatively email stock, which is 
beating a but don relatively more than double that 
of the Fin whale stock and considerably highoi 
than that of tho Blue stock, already regarded as 
overtaxed. 

The marks rcoovorod have yielded a gioat 
deal oi information on tho movements and 
migrations of tho throe commercially important 
species. Very little indeed had been known pre¬ 
viously about the wanderings of whales, and what 
has boon conjectured has rested almost wholly on 
circumstantial and indirect evidence. Tho recovered 
marks demonstrate two main general features oi 
whale movement, complementary or contradictory 
in character as ono may oaro to conmdor them. On 
one hand, whales return to tho same part of 
the Antarctic season by season on regular tracks 
of migration—thoy may bo said to huvo a strong 
homing instinct. On the other hand, they tend to 
sproad around tho Antarctic from one region to 
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another, a form of movement going on slowly and 
gradually and so far only demonstrable among 
Blues and Fins. One might say that, among the 
general body of whales keeping to their regular 
channels of movement, a few are affected with a 
wanderlust loading them to seek new oceanic 
pastures and fresh companions. 

On the accompanying charts the general trends 
of movement and migration are indicated by the 
arrows, the crosses show places whore whales have 
been taken very near the position where they were 
marked. Possibly more was known about the 
migrations of the Humpback whales than of any 
other species, and a north and south migration 
along the western coast of Australia has been con¬ 
jectured for some time past. Marking has confirmed 
this and has demonstrated almost the full course 
of this migration. Humpback whales marked in 
the Antarctic have been taken in the southern 
winter off the north-west coast of Australia after 
intervals up to three and a half years, whilst they 
have appeared in the southern summer on the 
Antarctic grounds near Queen Mary Land one, 
two and three years after marking. One may 
confidently say there is an annual north and south 
migration of Humpback whales along the track 
shown on Chart II. In the western part of the 
Indian Ocean a similar north and south migration 
evidently exists between the Antarctic and the 
region of Madagascar There is shown the return 
to the same area of the Antarctic and the recovery 




in the tropios during the southern winter. It is 
most noteworthy that there has boon no inter¬ 
change of Humpbacks between these two 
regions, 

The movements of Fin and Blue whales have 
been plotted on the accompanying charts according 
to the time olapsing between marking and capture. 
Chart HI gives the movements of Fin wluilos 
during the course of the whaling season, and it 
shows a general movement southwards towards the 
edge of the paok ice. A number of Fin whales 
marked around South Georgia have boon taken 
there during the same season, but novor aftor an 
interval longer than a few days, so one may con¬ 
sider Fin whales found in those waters to be 
migrating whales. Further, none of the largo 
numbers of Fin whales marked near the Shag 
Rocks has boon taken the same season by the 
South Georgia whalers, so there can bo httlo 
easterly movement here during the season. There 
is strong ovidonoe that there arc regular tracks 
along whioh different bodies of Fin whales move 
on their migrations southward, and it is probable 
that these tracks may shift a little from season 
to season. 

The movements of Fin whales after a year’s 
time are shown on Chart IV. There has been in 
many places a return to the same plaoo as marking 
took place. Further, some arrows show movements 
which moan essentially & rotura to the same area 
both in the oast and in bho South Georgia -WeddoU 
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Chabt VI. 


Sea region. Whales marked ai ound the Shag Rooks 
have turned up in foroc near South Georgia and 
many have been taken to the south again, evident ly 
repeating their movements of the previous year. 
But wider movements are to bo seen, indicating 
the beginning of spreading. Whales have eomo 
into the Scotia Sea area from regions as far apart 
as the Bellingshausen Sea and the neighbourhood 
of Bouvet Island, whilst a considerable movement 
outwards towards the oast has taken place 
After longer periods, Chart V, the same de¬ 
scription holds good, but the spreading movement 
is gathering force. There is still a return to the 
old grounds, but whales have spread outwards from 
the Enderby Land region eastwards and west¬ 
wards, and the eastward movement from South 
Georgia has progressed farther. There are now 
links connecting more than 180° of longitude, but 
this movemont around the Antarctic may be 
likened to a relay race in which no individual com* 
petitor completes the whole course; in fact, it 
fcimay he suggested that a complete efroumnavigation 
J of the continent may take more than a single 
generation. The significance of this is that whilst 
the Fin whales of the Antarctic remain specifically 
one stock, economically several distinct local 
stocks may be recognized. 

One marked Fin whale has been taken at 
Saldanha Bay, South Africa, after 2\ years, and 
this is the first direct evidence of t]ho migration of 
Fin whales from the Antarctic towards the tropics. 


This whale is of particular interest, for when 
marked it was loggod as a calf accompanying its 
mother. 

The movements of Blue whales are in many 
respects very similar to those of Fin whales, but 
the picture is not so clear. Around South Goorgia 
many marked Blue whales have been taken the 
same season as they wore marked, but never after 
an interval longer than a week, so Blue whales 
found hero must bo on the move and do not 
remain long in the vicinity of the island. Their 
general movement is southerly and to the west or 
east (Chart VI) This same general southerly 
movement is shown on the grounds to the oast, 
but off Enderby Land there is strong ovidence 
of a definite westward moving stream of Blue 
whales. 

After one year, Chart VII, there are returns to 
the same area as was visited the previous season, 
but there is also considerable spreading. Enderby 
Land whales now show considerable movement to 
the east which may bo considered complementary 
to their westward movements during the summer. 
After longer periods of time tho spreading move¬ 
ments shown are actually loss than those for tho 
period of about twelve months, but throughout 
tho homing instinct is well maintained ; it is easy 
to see that mixing between tho different regions is 
going qu quito slowly, although it is sufficient for 
the identical specific characteristics to bo retained 
throughout tho whole population. 
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THE ANTIMONY TREATMENT OF KALA-AZAR 

By Sir Leonard Rogers, K.C.S .1., C.I.E., F.R.S. 


T HE progress during the last quarter of a 
century, due to many workers, in the treat¬ 
ment of the deadly kala-azar of north-east India 
and the Mediterranean hasin has not attracted the 
attention it deserves. Tho epidemic form spread 
two hundred miles up the Brahmaputra Valley in 
the last two decades of the nineteenth century, 
with a case mortality of 96 per cent, and it caused 
a reduction of SI’S per cent in the population of 
the Nowgong district in one decade. In 1890 
G. M. Giles incorrectly reported kala-azar to bo 
due to hookworms ; in 1897 L. "Rogers failed to 
differentiate the fever from malaria, but estab¬ 
lished a house or site infection, which enabled 
Dodds-Price to stamp it out of tea estates. The 
extension of the epidemic to the east was thus 
* cheoked for two decades, until tho influenza out¬ 
break of 1918 caused kala-azar to break out again 
in the Sibsagar district. 

In 1903 Leishman and Donovan independently 
discovered the human stage of the causative 
protozoal parasite {Leishmania donomni ), which 
Ronald Ross called after them when the flagellate 
stage was discovered by culture by Rogers in 
1904. Work in the Calcutta Medical College 
hospital also proved that the malarial cachexia of 
Twining (1835) is nothing but a sporadic form of 
kala-azar. The very similar Leishmania tr&piea is 
the cause of oriental sore, and it was tho discovery 
in 1913 by Vianna in Brazil of the effectiveness of 
tartar emetic intravenously in that infection that 
led to its successful trial in the Mediterranean in 
infantile kala-azar in Sicily by Cristina and Caronia 
reported early in 1915. Rogers immediately 
reported that he had independently obtained good 
results with tartar emetic in the India kala-azar 
after trying other antimony preparations, and in 
October 1915 both he and Muir published their 
results. Further trials showed that both sodium- 
antimony tartrate, and a colloidal solution of 
antimony sulphide, made by Fisher of the Madras 
Educational Service, were equally effective and 
rather less toxic than the potassium salt. 

This important discovery came in time to 
enable McCombie Young to control the Sibsagar 
4 outbreak through two to three months’ intravenous 
injections of tartar emetic in 80,000 village cases 
in Assam by 1921, with a recovery rate of 88 per 
cent, against 4 per cent in the early Nowgong 
epidemic. Moreover, the next census showed no 
fall in the Sibsagar population. Muir also found 
that systematic treatment of oases in the Kulna 


hospital led to tho disappearance of cases coming 
from the surrounding villages, and thus kala-azar 
became an easily controlled disease, given sufficient 
medical staff, as tartar emetic is very cheap. 

It remained for the chemists in India and 
Europe to seek for even more efficient antimony 
preparations, and they naturally turned to the 
loss toxio pentavalent ones. The firHt of these was 
introduced (and patented) by Dr, U. N. Brah- 
manchari in Oaloutta in 1921, under tho name of 
urea stibamine. This proved loss toxic and more 
effective, and it enabled more than 90 per cent of 
cases to be cured by intravenous injections within 
a few days, although so lato as 1928, R. N. Chopra, 
professor of pharmacology in tho School of Tropical 
Medicine, Calcutta, reported this preparation to 
vary widely in its antimony content and to bo 
uncertain in its composition. In tho meantime, 
von Heyden in Germany prepared a series of 
pontavalont antimony salts, which were compre¬ 
hensively tested by L. E. Napier in tho hospital 
of tho Calcutta School of Tropical Medicine. Both 
von Hoyden 471, or stibosan, and 693, neosfcibosan, 
proved effective, and the latter provod to bo the 
best, with moro than 90 per cent of cures after 
eight daily intravenous injections, hi 1937 a llnat 
advance was made by tho introduction by Kikutli 
and Schmidt of solulostibosan, whioh Struthers 
and Lin in China, and Yales and Napier in Calcutta, 
found to bo equally effective by tho muoh more 
convenient intramuscular injections, especially in 
the young children so frequently attacked by 
kala-azar. 

The value of noostibosan is shown by a sys¬ 
tematic treatment of all the kala-azar cases in a 
group of Bengal villages by Napier, with a reduc¬ 
tion from 121 and 127 in tho first two years, to 
12 and 3 in tho fifth and sixth years and later to nil* 
Further, between 1923 and 1933, tho Assam 
Government treated moro than 300,000 cohos, 
and relied largely on urea stibamine, which was 
adopted as tho preferable drug in 1935. Between 
1925 and 1936 the treated cases in Assam fell to 
one sixth and the deaths to one ninth of tho 
former rate. 

Unfortunately for such a poor country aw India, 
the more rapid effects of tho pontavalont prepara¬ 
tions over the original trivalont tartar emetic is 
offset by a curative course of the former costing 
160 times as muoh as the latter, according to 
Napier, who in 1925 found a course of stibosan to 
oost £2 5«. and one of urea stibamine £3—a 
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prohibitive sum for poor villagers in India. Napier 
found the village oases near Calcutta to amount 
to 33 per thousand population, a rate which would 
give one million in Bengal. The true number must 
be much leBS, as in large areas the prevalence is far 
less than near Calcutta. Owing to their much more 
scattered distribution in Bengal than in Assam, 


and the absence of qualified doctors in Indian 
villages, the problem of treatment in Bengal is 
more difficult, and requires for its solution a far 
cheaper preparation, whioh is equally effective as 
the pentavalent antimony ones. With such a drug 
and sufficient village medical staff, kala-azar could 
be reduced to small proportions. 


OBITUARIES 


Sir William Prout, K*C*M*G*, 0*B*E. 

T HE death of Sir William T. Prout occurred on 
November 18, at his residence at the Manor House, 
Lingfield* Surrey. He was bom in 1862, the son of 
Mr, William Prout of Mauritius, and was educated 
in the University of Edinburgh, graduating in 
medicine in 1884. He served as a medical officer in 
Mauritius until his transfer as an assistant Colonial 
surgeon under the Colonial Office in the Gold Coast 
in 1888, serving later in the Gambia until his pro¬ 
motion to the post of principal medical officer in 
Sierra Leone in 1895, where he was an official member 
of Legislative Council until his retirement in 1906. 

Luring his service in these territories, Prout 
acquired valuable knowledge and experience in the 
treatment of tropical diseases, publishing original 
papers on yaws (“diseases of Warm Climates’* 
Eavidson); Filaria volvulus (Arch* Parasite May 
1901); filariasis in Sierra Leone (Brit. Med . J., 1902), 
etc. He was actively interested in the preventive 
aspect of tropical medicine, and in the improvement 
of conditions of life for both Europeans and natives. 
It was largely due to his initiative that application 
of the principles of tropical sanitation became 
increasingly employed in West Africa and elsewhere, 
with the corresponding improvement in life and 
health which has been Buch a marked feature in the 
early years of this century. 

Eollowing his retirement from West Africa in 1906, 
Prout became honorary lecturer in tropical medicine 
in the University of Liverpool. He was appointed 
medical adviser to the Colonial Office in 1912, and 
later became consulting physician to the Colonial 
Office until his retirement in 1929, serving during 
the War of 1914-18 with the B.A.M.C. in Egypt, and 
being twice mentioned in dispatches. He was one 
of the original members of the Advisory Medical and 
Sanitary Committee of the Colonial Office of which 
he remained a member until his death, and was an 
ex-president of the Tropical Section of the Koyal 
Society of Medicine, a fallow of the Royal Medical 
Society, Edinburgh, and a fellow of the Royal Society 
of Tropical Medicine. 

The honour of C.M.G. was conferred on him in 
1905, that of knighthood in 1924, and K.C.M.G. in 
X928, while he also received an O.B.E, (military) for 
his war service. 

HO married Miss Mary Mackenzie in 1888 and had 
two children, a son being killed during the War of 
1914HLS. A* E* Homs'. 


Mr. P. H. Grimshaw, I.S.O. 

Pkboy Hat,t, Grimshaw found the bent of his life 
when in 1895 he forsook a clerk’s stool in a bank in 
Leeds to fill a post in the Royal Soottish Museum in 
Edinburgh. His earlier interests had been botanical, 
but the chance that, of his colleagues in the Natural 
History Department, Dr. R. H. Traquair was par¬ 
ticularly interested in fossil fishes and Dr. Eagle 
Clarke in birds and mammals, turned his attention 
to the lower forms of animal life, and he singled out 
for investigation the insects and particularly the 
Diptera. His papers, mostly published in the Annals * 
of Scottish Natural History and its successor the 
Scottish Naturalist, which for many years ho assisted 
in editing, added greatly to the knowledge of the 
distribution of insects in Scotland, and ho travelled 
widely on the mainland and in the outer islands to 
collect material for Iris “Diptera Sootioa’' and other 
contributions. 

One of his interesting discoveries was the presence 
in Great Britain of a bot-fly (Ocplienomyia rufibarbis) 
parasitio on red-deor, and Iris study of tlio life-history 
of the destructive heather-beetle (Lochvum mUuralis ), 
made in connexion with tho Commit! go of Inquiry 
on Grouse Disease, suggested the few measures of N 
control whioh seem to be possible. 

When he was appointed keeper of tho Natural 
History Department of tho Royal Scottish Museum 
in 1930, Grimshaw continuod tho development of tho 
educational appeal of the exhibits, and undor his 
supervision was created a Children’s Gallery which 
for the attractiveness and suggestivenoss of its 
collections would be difficult to beat. 

On his retiral from the keepership in 1935 he was 
decorated with the Imperial Sorvice Order* He died 
suddenly on November 14, at tho age of sixty-nine 
years. James Ritchie, 


Prof. Anton von Eiselsberg 
Pnor. Anton Prbiherr von Eiselsberg, tho 
eminent Vienna surgeon, who died last October, was 
bom at Steinhaus in Upper Austria on July 31, 1860. 
He received his medical education in Vienna, Wuras- * 
burg, Zurioh and Paris, and qualified in Vienna in 
1884. After serving as assistant to Prof. Billroth, tho 
pioneer in visceral surgery, he was appointed succes¬ 
sively professor of surgery at Utrecht (1893), Ktfnigs- 
berg (1896) and Vienna (1901), where he retired in 
1981. Besides being a first-class operator and a 
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remarkable teacher, he was the author of numerous 
experimental and clinical publications, of which the 
' most important were on the occurrence of tetany aftor 
operations for goitre (1890), diseases of the thyroid 
(1903), and the modorn treatment of fractures 
(1905), He was also co-editor of the Archiv fUr 
klinische Chirurgie, which dedicated to liim its 
140th volume on the occasion of the twenty-fiftli 
anniversary of his professorship in 1926, and of the 
Mitteilungen aua der Grenzgebiete der Medizin mid 
Chirurgie . During the War of 1914-18, in which he 
was appointed consultant to the Austro-Hungarian 
Navy, his services were much in request especially 
as regards abdominal wounds and amputations. 

Eiselsberg had many friends in Great Britain, where 
he was elected Hon. F.R.C.S. Edin. in 1905, lion. 
F.R.C.S. England in 1913, where he delivered the 
Hunterian Lecture m 1932, and honorary fellow of the 
Royal Society of Medicine in 1928. His autobiography, 
under the title of “Lebensweg eines Chimrgen ,, > 
appeared a few months before his death. 

J. D. Roixbston. 

Prof* R. L Meyer 

Pros’. Righarb I. Meyer, whose death, at the 
age of seventy-four years, occurred on June 18, was 
one of the best known inorganic chemists in Germany. 
Bom in Berlin on August 24, 1805, he built up a 
reputation early in life by his researches on rare 
earths, thallium and scandium ; his discovery of 
scandium in tungsten and tin slags enabled him to 
produce this element—then considered one of the 
rarest—in sufficient quantity for its thorough chomioal 
and physical investigation. From 1897 onwards, for 
twenty-five years, Meyer was associated with Prof. 
Arthur Rosenheim in Berlin in the conduct of a 
private scientific chemical laboratory in which, under 
the guidance of those two men, university students 
carried out valuable resoarch work in inorganic 
chemistry—a branch of chemistry frequently neg¬ 
lected in the official university laboratories in 
Germany, which were almost without exception 
directed by organic chemists. 

On his retirement from this laboratory in 1922, 
Prof. Meyer was entrusted by the German Chemical 
Society with the organization of the eighth edition 
of “Gxnelin’s Handbook of Inorganic Chemistry” 
which, in this new form, is as outstanding in its 
field as is the famous “Beilstein” handbook in organic 
chemistry. The achievement of this high standard 
is due to the comprehensive editorial programme laid 
down by Meyer, to his discriminating ohoice of oo- 
workers, and to his careful supervision of every detail 
in the publication of the first twenty or so volumes. 
Even after withdrawing from the editorship, he helped 
by writing the manuscript of the introductory volume 
* on rare earths; his name, however, was omitted from 
the title page when the volume appeared in print—a 
fate whioh quite frequently befell ‘non-Aryan* authors 
in Germany after 1933, 

Not only in his editorial activities were Prof. 
Meyer*s organizing abilities of high value, but also in 
his work os one of the members of the International 


Committee on Atomic Weights- for the reports of 
which ho was largely responsible—and as a mornbor 
of the International Commifteo on Inorganio Nomen¬ 
clature. Everybody who eamo in touch with him was 
delighted to find not only a cliomisi of wide erudition 
and outlook but also a highly cultivated man of groat 
personal charm who was as interested in quostions 
of art, especially music, as m science. It was a matter 
of intense pleasure and pride to liim to see tliis part 
of his inheritance como to full development in his 
highly gifted only son, who became a successful 
orchestral conductor. 

No obituary article on, the work of tliis excellent 
chemist appeared in any German journal; no official 
representative of the Gorman Chomioal Society 
attended the funeral of the man who had so de¬ 
votedly worked for many years in the society's 
publishing offices. Nevertheless, his name will bo 
gratefully remembered inside and outsido Germany 
as the first editor-in-chief of tho new “Omolm” by 
present and future generations of chemists who will 
consult this monumental work. 

Prof. F. Y. Loewinson-Lessing 

Science, not only in tho Soviet Union, but also tho 
world ovor, has suffered a groat loss in the death on 
October 24 of Prof. F. Y, Loowinson-Lossing, 
member of the Academy of Sciences of tho U.S.S.R. 
and director of the Potrographical Institute in 
Mosoow. 

Franz Youfiovioh Loewinson-Lessing was bom in 
St. Petersburg on March 9 (February 25, Old Stylo), 
1861. After graduating in 1883 at tho University of 
St, Petersburg, ho worked for some years as an 
assistant at that University, In 1892 ho wow appointed 
professor of geology, petrology and mineralogy at tho 
Univorsity of Dorpat (Youriev) and in 1902 was the 
first holdor of tho chair of geology, petrology and 
mineralogy in the newly founded St. Petersburg 
Polytechnic Institute. In 1925 lie was elected a 
member of the Russian Academy of Sciences and 
director of the Geological Museum* Ho was tho 
founder and first director of tho Potrographical 
Institute, lie was an honorary or foreign member of a 
number of scientific societies at home and abroad, 
including the Geological Society of London* 

Prof. Loewinson-Lessing was the loading petrologist 
in Russia and was well known internationally. The 
bulk of his work was published in Russian, but ho 
also contributed quite a number of papers to English, 
American, French and Gorman periodicals. Although 
his main interest was in tho petrology of igneous 
rocks, he published a number of papers dealing with 
mineralogy, geology and ore-deposits, Ilis book* 
include “Tables for the Determination of Rook* 
forming Minerals” (English translation, 1893), “Petro¬ 
graphies! Tables” (1905, 1911), “Text-book of 

Crystallography” (1911, 1923), “Introduction to 
Geology’* (1923), “Progress of Petrology in Russia*’ 
(1923), “Petrology” (1925), “History of Petrology** 
(1936, English translation forthcoming). Altogether 
he was responsible for more than two hundred papers 
and books. 
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Prof. Loewinson-Lessing’s field work covered 
almost the whole of the territory of European and 
Asiatic Russia. He began his work in Karelia and 
the Caucasus and then extended his activity to the 
Crimea, the Ural Mountains and Siberia. His petro- 
graphical descriptions of the rocks of these regions 
were used as models by other petrologists. Field 
description, petrography and petrochemistry of 
rocks are well blended in all his works. In the 
domain of theoretical petrology, he is well known 
for his chemical classification of igneous rocks and 
his syntectic-liquatxonal hypothesis of magmatic 
differentiation. In spite of the stress laid by him 
on liquation as a factor of differentiation, his views 
on this subjeot were rather eclectic. 

As a teacher. Prof. Loewinson-Lessing was excellent. 
It is a matter for wonder that he could, in addition 
to all his research activities and his official duties, 
contrive to hold numerous classes for students. His 
lectures were always inspiring and he never lost his 
freshness of outlook or his mastery of presentation. 


During a half-century of touching lie trained hundreds 
of geologists and potrologintH. Ho will lie affection¬ 
ately remembered for liis kindness and liis help and 
inspiration by all his colleagues and pupils, among 
whom the prosent writer is proud to inscribe himself. 

H. I. ToMKKirwr. 

We regrot to announce (lie following deaths : 

Prof. Viggo Christiansen, emeritus professor of 
neurology in the University of Copenhagen, president 
of the International Congress of Nourology held 
last August, on November 3, aged seventy-one 
years. 

Dr. J. F. Lewis, past president of tlio Royal 
Photographic Society, on Novoml>er 28, aged 
seventy-two years. 

Sir Ernest Scott, emeritus professor of history in 
the University of Melbourne, and president in 1939 
of the Australian and Now Zealand Association for 
tho Advancement of Science, ngod seventy-one years. 


NEWS AND VIEWS 


Indian Archaeology and Indian Problems 

Sir Leonard Woolley’s Birdwood Memorial 
Leoture to the Royal Society of Arts, on December 1, 
was in effect an addendum to his official report to 
the Government on the organization, of archaeological 
studies in India; and it should receive no less careful 
consideration than the major document whon in 
due course it appears in print. For in the freer 
atmosphere of the leoture hall, Sir Leonard evidently 
felt at liberty to allow his trained faculty of scientific 
imagination to play on the archaeological matorial 
which had come before him, and to submit the result 
to his audience in a selection of the problems and 
possibilities which the study of Indian archaeology 
presents to his mind as calling urgently for investiga¬ 
tion—problems no less fascinating in the vistas of 
the advancement of knowledge they open up than 
they are evocative of dismay when contemplation 
turns to the vastness of the field in time and space 
to be covered. Nor was any short out offered whioh 
might lead by an easy way to the solution of these 
problems. While Sir Leonard paid due tribute to the 
work of Lord Curzon in setting up the Archaeological 
Survey of India, and the work which has since been 
earned out in the triple function of conservation, 
excavation and publication, he went on to point out 
with the greatest emphasis that no further advance 
on sound lines is possible until the essential pre¬ 
liminary groundwork has been completed and a back¬ 
bone has been built up in a sequence scheme of 
Indian cultural history. This is the essential task to 
which effort must first be directed. 

It was suggested in Nature of October 28, p, 721, 
that the inauguration of a new era in India’s history 
might fittingly be marked by the institution on a 


sound and hinting basis of a nohomo of research and 
study on broad linos of tho racial and cultural history 
of India. In such a scheme archaeological investigation 
would inevitably tako a foremost/ place. As Sir 
Leonard said, “Tho whole country from north to 
south is strewn with standing monuments of tho 
greatest interest and tho greatest beauty anti tho 
utmost historical value.” I Jo then pointed out that, 
in his analysis of tho cultural dements of tho ancient 
monuments of India, certain footore lmd emerged, 
from which he proceeded to draw conclusions sig¬ 
nificant for tho India of to-day, tn tho architecture 
of the monuments, ho showed, t ho Mogul st rain, work¬ 
ing in stono, and tho Dravidinn, a stylo derivative 
from the technique of the worker in wood or even 
the jeweller, constituted a cloHh in styloH refiooting a 
political and moral breach between two ©lomonts 
still represented in the population of to-day. Never¬ 
theless, fcho clash had boon resolved in the triumphs 
of the Taj Mahal, tho Delhi fort, and more especially 
in Fatohpur FJikri, whioh showed conclusively that 
the genius of the two pooplos “can oombine fruitfully 
and fertilely”* Novel views of the relation of north 
and south, thrown out ns suggest ions presented oti 
the results of Sir Leonard’s inspection of specified 
sites, offer a field of research wlucli, whon once tho 
essential groundwork has beon completed, might 
offer to tlie Indian peoples a source of unity in pride 
in their joint cultural achievement in tho past. 

School of Oriental and African Studies 
Notwithstanding tho transfer of tho School of 
Oriental and Afrioan Studies of the University of 
London to Christ’s College, Cambridge, tho building 
of the School's new premises in tho University of 
London area is being pushed forward, and should bo 
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completed, if nothing untoward intorvones, by May 
next. It was intended that the School should opon 
there for the session 1940-41. In the recently issued, 
annual report for iho session 1938-39, the first of 
Lord Harlech’s chairmanship of the Governing Body, 
it is recorded that, in response to an appeal which he, 
as Mr. Ormsby-Gore, when Secretary of State for 
the Colonies, had put forward, the Colonial Office 
lias promised a sum of £4,380 per annum in sub¬ 
vention of the work of the School, while a grant of 
£2,500 has been made by the University Court for 
the remainder of the (quinquennium for the establish¬ 
ment of five posts—one lectureship in Japanese, one 
in Turkish, and three in Arabic dialects, while a later 
grant of £500 for a period of not less than three years 
was made for a lecturership in Sinhalese. The number 
of students, though representing a slight decrease, 
was stilly more than four hundred. While tho 
numbers from Great Britain and the Empire 
showed a decrease, there was a considerable 
addition to those from Germany and the United 
States. 

Ik the course of the report, reference is made 
to the valuable assistance towards African studies 
given by grants from the Rockefeller Foundation 
which during the last seven years have amounted in 
sums allocated to public bodies and to individuals 
to a total of £18,000. It will be remembered that 
it was through the assistance of a grant from this 
source, spread over five years, that tho International 
Institute of African Languages and Cultures was 
enabled to plan and carry out its valuable scheme of 
organized African resoareh in the field, of wliieh the 
benefit is now becoming apparent not only in the 
monographs in course of publication but also in 
the projects for further rosoaroh which directly or 
indirectly have sprung from that scheme. 

Dr, Jean Paul Marat 

Ik a recent paper (Hippocrate , 7, 379 ; 1939) Dr. 
Henri Candiani protests against tho unjust and cruel 
treatment which Marat has reoeived not only from 
scurrilous pamphleteers but also from reputable 
historians such as Michelet, Tain© and Carlyle. While 
not attempting to refute all the legends and calumnies 
concerning the *'‘Friend of the People*’, Dr. Candiani 
confines himself to the scientific and medical aspects 
of his hero. Bo far from being a charlatan or merely a 
horse-leech, as Carlyle called him, he was a properly 
qualified medical man of St. Andrews who, during 
his residence in London, had a good praotioe in Soho 
when that district was a fashionable quarter. His 
“Essay on Man” (1775), more than half of which is 
devoted to anatomy, is a philosophical and psycho¬ 
logical work, in which he has been recognized as the 
preoursor of Cabanis, Broussais and Gall. In his 
“Essay on Gleets”, published the same year, he 
criticized certain errors of treatment ourrent at the 
time, including the use of hard and irritating bougies, 
for which he substituted softer instruments. In 1776 
lie mode on important contribution to ophthalmology 
in His “Enquiry into a Singular Disease of tho Eyes”, 


in wliicli, as Prof. True of Montpellier has shown, 
ho gave a description of astigmatism which preceded 
the classical account of Thomas Young by more than 
twenty years. But it was as a pioneer in electro¬ 
therapy, on which ho wrote in 1782 and 1783, tlmt 
Marat chiefly deserves mention in the history of 
medicine. According to Dr. W. G. Turroll of Oxford, 
his work on this subject was on far more hoiontifie 
lines than tho writings of any of his predecessors or 
oven than tho publications of many of his successors. 
In conclusion. Dr. Candiani describes Marat as a 
conscientious experimenter, rosolutoly hostile to 
absurd theories or hasty generalizations. 

Food of Game Ducks 

Various causes havo contributed to reduce, t.o n 
serious extent in some cases, the numbers of game 
ducks in the United States and Canada, and the 
interest of the public and tho self-interest of Uio 
multitude of shooters alike demand that measures 
should be taken for tho enoouragomont and multiplica¬ 
tion of the duck population. Tho U.B, Department 
of Agriculture has responded to tho demand by 
the publication of a pamphlet (Washington, D.O.: 
Tech . Bull. No, 634; 1039) of 156 pages and 153 platos, 
with tlie aim of spreading dependable information 
on which programmes for the improvement of brood¬ 
ing and feeding grounds may bo based. To minimize 
waste of funds and loss of effort through tho intro¬ 
duction of unsuitable foods, it is essential that tho 
important plant and animal foods of tho various 
species bo known and that consideration bo given to 
the range of particular species and environmental 
and other limiting factors. By making use of data 
accumulated through many yoars by the Biological 
Survey, tho authors, A. C. Martin and F. M. Uhior, 
havo presented a thorough-going treatise which from 
throe aspects gives a load to duck conservation and 
propagation. Tho first section presents a census of 
foods, based upon analyses of nearly 8,000 Htomaohs 
or gullets of eighteen species of gamo ducks, and 
indicates tho regions in tho United States whore each 
food is preferred. The socond part, by moans of 
photographs and concise descriptions, is designed to 
facilitate recognition of these foods ; and tho third 
part contains practical suggestions on tho propagation 
of tho food of waterfowl and the development of 
feeding grounds, 

Fauna of the Marquesas Islands 

Isolated in the central Pacifio Ocean, farther from 
the continents than any others, with ono exception, 
thomsolves the relics of volcanoes perhaps of Pliocene 
age, the Marquesas Islands afford a perfect sotting 
for the study of an. oceanic island fauna. Tho study 
has been carried out with thoroughness by A. M* 
Adamson, who spent fifteen months collecting on the 
Islands and has made a survey of the literature bear¬ 
ing on tho problem (Bull, Bernice P. Bishop Museum* 
Honolulu , 159, 03; 1939). Marquosan anip&ls aro 
relatod to thoso of tho island groups lying to tho 
west and south-wost, Bamoa, Society, Cook, etc., but 
they show littlo affinity to tho fauna of Hawaii, The 
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faunal drift has been ultimately from the Indo- 
Malayan region, with a sprinkling of Australian forms, 
but whether the Islands were populated by oceanic 
dispersal or by way of hypothetical land bridges 
seems difficult to decide, and the author gives the 
arguments for and against both possibilities. What¬ 
ever the origin of the fauna, it dates from not later 
than early Tertiary times, and as might be expected 
isolation has resulted in the development of a high 
proportion of species distinctive of the Islands, 
although between the isolated islands of the group, 
variations are pronounced only in certain families. 
Naturally the fauna contains a varied assortment of 
species, particularly mammals and birds, introduced 
by man, some, such as the so-called ‘native’ rats and 
pigs, probably by the early Polynesian voyagers, and 
all the other mammals, with the doubtful exception 
of dogs and mice on some of the Islands, by white 
adventurers, 

European Rural Life 

A publication of much interest has been produced 
by the International Institute of Agriculture in Rome. 
It is entitled “Documentation for the European 
Conference on Rural Life, 1939”, but in spite of its 
title it contains much of real value and muoh that 
has not previously been collected into one volume. 
Especially valuable is the long chaptor on land 
reclamation and improvement in the different 
countries of Europe, including statistical informa¬ 
tion. This leads to a chapter on the improvement of 
crops, stocks and rural industries, where again various 
State efforts are discussed. In addition, there are 
useful summaries of land tenure systems in Europe 
and a full discussion of the present and potential 
density of agricultural populations as well as dis¬ 
cussion on the economics of farming in different 
countries. The publication runs to nearly four 
hundred pages, and bas various references to other 
souroes of information. 

Music in Mental Diseases 

Dr. Artutir H. Harrington, late superintendent 
of the State Hospital for Mental Disseises, Howard, 
Rhode Island, states that in some public institutions 
in the United States the value of music systematically 
applied with a therapeutic purpose has been recog¬ 
nized as an aid in institutional activities (Mental 
Bygiem , 23, 601; 1939). He has found that though 
technical instruction for groups of patients has only 
a very limited value, and does not produce sufficient 
return for the time and effort expended, mass and 
group singing of properly selected compositions under 
proper direction with the psychological aim always 
in mind, has a definite therapeutic value. Instru¬ 
mental music of a subdued type seems to have a 
desirable psychological effect at meal-times, when it 
produces quiet and repose. In Dr, Harrington’s 
experience the physical act of singing increases a 
number of bodily functions, stimulates respiration and 
heart action, gives increased oxygenation to the 
tissues and often has a favourable effect upon morbid 
mental states. 
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Memorandum on Influenza 
The Ministry of Iloaltli has issued a rovisod 
edition of tho Memorandum on Influenza, flrsi 
published in 1919 and rovisod in 1927 (Momo. 1I.M. 
Stationery Office. 2d, not). It is pointed out that 
since the great and fatal pandemic in 1918-19, 
influenza epidemios in England and Wales have 
shown a decided preference for the first quartor of 
the year. Tho diseaso is caused by a Alterable virus, 
and tho incubation period is about 48 hours. Infection 
is conveyed from tho sick to tho healthy by the 
secretions of tho respiratory surfaces. Boyond- 
adequate ventilation, with perhaps gargling with an 
antiseptic solution after close contact with infection, 
little can he done for personal protection. At tho 
first feoling of illness, the patient should go to bod 
in a room by himself, keep warm, and seek medical 
treatment. 

Health Problems of Industry 
The investigations oarriod out under tho direction 
of tho Industrial Health Research Board, Medical 
Research Council, during tho year ended Juno 1939 
are contained in the ninotoonth annual report of tho 
Board, recently issued (FI.M. Stationery Office, fid. 
net). These include a research on tlio toxicity of vari¬ 
ous volatile organic substancos, now increasingly used 
as solvents in industry, work on mental integration 
with special reference to accidents and vocational 
fitnoss, and on vocational aptitudes, and researches 
on tho physiological problems of heating and ventila¬ 
tion. Environmental conditions, such os lighting and 
vision, noiso and doafnoss, and the offsets on health 
produced by inhalation of dusts mot with in industry, 
have also boon investigated, and summaries of tho 
results obtainod aro included in tho report. 

National Research Council of Japan 
A judoently received report of tho National 
Research Council of Japan (2, No. 8) covers tho 
period April 1938-March 1939. In addition to par¬ 
ticulars of the serial publications issued, tho report 
includes summarized accounts of tho annual general 
meeting and of tho various divisional and committoo 
meetings, with notes on tho thirteenth conference of 
the International Union of Chemistry and tho Tenth 
International Congress of Pure and Applied Chemistry 
and other international meetings at which the Council 
was represented. Besides details of tho officers, 
members and committees of the Council, tho report 
includes a long obituary notice of Baron J. Sakurai 
by Dr. N. Maisui (soo also Nature, Aug, 6, 1939, 
p, 234), reviewing not only his seiontiflo work but 
also his work in promoting fcesoaroh activity in 
Japan and her international cultural relations. Appen¬ 
dixes list serial publications received from abroad 
and tabulate those of tho Council already issued. 

Phytopherol; a Standardized Solution of Vitamin E 
Vitamin E is now being manufactured in Great 
Britain on a commercial scale and has been put 
within the roach of all by the British Drug Uousos, 
who issue it as capsules of an oily solution containing 
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3 mgm, dZ-oc-tooopherol per 5 minims. The booklet 
issued by this firm contains a brief survey of the 
chemistry, physiological function, and general clinical 
applications of vitamin E. It is pointed out that not 
on'y may vitamin E be effective in combating sterility 
in the female in cases of habitual or threatened abor¬ 
tion, but also that types of pregnancy toxaemia and 
premature separation of the placenta as well as 
dysmenorrhcea and vulvovaginitis may also respond 
favourably to administration. It may be effective 
in male impotence and may produce descent of 
botopic testes. About three pages of the booklet 
are devoted to a description of work on the relation¬ 
ship of vitamin E and the anterior pituitary, carried 
out in the B.D.H. Laboratories by Barrie. 

Earthquake near Seattle 

The United States Coast and Geodetic Survey, in 
co-operation with Soience Service and the Jesuit 
Seismological Association, states that an earthquake 
was experienced in the State of Washington, U.S A., 
on November 13, 1939, at approximately 7h. 45m. 49s. 
G.C.T. Reports of the earthquake were received from 
the seismographio stations at Georgetown, Chicago, 
Fordham, Pasadena, Pittsburgh, Tucson, St. Louis, 
Butte, Weston, Williamstown, Sitka, College, Phila¬ 
delphia and Lincoln. From these reports, the epicentre 
has been calculated to have boon near lat. 47° 35 1 N„ 
long. 123° 15' W., which is to the west of Bremerton 
and south-east of Mount Olympus, No damage has 
been reported. It is well known that the western 
side of the American continent is more liable to 
earthquake shocks than the eastern Bide, though both 
os regards frequency and intensity the State of 
California appears to have suffered more in the past 
than the State of Washington or any other of the 
neighbouring States. 

The Colonial Service: Appointments and Promotions 

The following appointmonts and promotions in the 
Colonial Service have recontly been announced: 

G. G. Cowley, agricultural officer, Kenya; C. J. 
Dawkins, agricultural officer, Nyasaland; M. A. G. 
Haneohell, agricultural superintendent, British 
Guiana; J. Paine, agricultural superintendent, Gold 
Coast; T. A, Phillips, agricultural officer, Nigeria; 

H. W. T, Webb, agricultural officer, Nyasaland; 
R. S. T. Bowden, veterinary officer, Malaya; R, A. 
Hamilton, assistant meteorologist, Nigeria} J. A. 
Reid, research student, Institute of Medical Research, 
Federated Malay States ; D. L. Blunt, director of 
agriculture, Nyasaiand, to be director of agriculture, 
Kenya; C. J. McGregor, agricultural officer, to bo 
senior agricultural officer, Tanganyika Territory. 

The Parliamentary and Scientific Committee 
* The Parliamentary Soience Committee has now 
been re-formed on a new basis and will honceforward 
be known as the Parliamentary and Scientific Com¬ 
mittee, Following a meeting on November 8, it was 
agreed to form an emergency committee forthwith 
add to invite all former officers and members of the 
executive committee to serve on it. A meeting "of 


this emergency committee was held at the House of 
Commons on Wednesday, December 0. Hollowing 
the resignation of Mr. ft. F. Markham os chairman 
in view of his forthcoming service abroad. Captain 

L. F. Plugge, M.P., was elected to the chairmanship. 
Prof. B. W. Holman and Mr. Alan E. L. Chorlbon, 

M. P., will remain as vice-chairman and deputy- 
chairman respectively, while the new secretary is Mr. 
Christopher Powell. It was reported at the mooting 
that promises of support had been received from a 
large number of the organizations which previously 
supported the Parliamentary Scienoe Committee. 

Courses in Technical Optics 

Courses in teohnioal optics, adapted for students 
with an initial training in physics or mathomatics, 
are now being given as usual at the Imperial Collogo 
of Soience and Technology, South Kensington. Tfie 
Technical Optios Section was foundod in 1917 to 
meet the demands of the optical instrument industry 
and the Services for assistants with an optical train¬ 
ing ; and although a good many students have 
taken the course sinoo that time, the prosont demand 
exceeds the supply. There are vacancies for a few 
more students who are prepared to begin work at 
once. Tho work is of a varied charactor, embracing 
many aspects of optical knowledge in its application 
to industry and to other soienoes, and is of great 
national importance. 

Cedi Peace Prise 

A Ceoix Peace Press of £100 is offered yearly 
for an essay on some subjeot connected with tho 
maintenance of international peace, and having some 
bearing on the principles or work of the League of 
Nations, It is open to all undorgraduatos, without 
distinction of sex or nationality, of any university or 
university collego in Great Britain or Northern Ire¬ 
land, who have not attained tho age of twouty-fivo 
years on the last day for submitting essays. The 
subject for the year 1940 is “What wore tho reasons 
for the ‘failure’ of the League of Nations in tho years 
following 1930; and what steps should be taken 
after the present war to strengthen international 
authority ?** The essay must bo sent to tho 
Secretary, Universities Bureau of tho British Empire, 
88a, Gower Street, London, WXJ.l, so as to arrive on 
or before November 1, 1940. Further information 
can be obtained from tho Secretary. 

Institution of Electrical Engineers 

The meetings of tli© Institution of Electrical 
Engineers will.be resumod in London during the 
second half of tho current session if tho prosont 
conditions continue. This applies to tho ordinary 
meetings, informal meetings, meetings of tho tlrroo 
teohnioal sections and of tho London Students’ 
Section. As regards activities in tho province^ tho 
various committees will decide in tho light or local 
conditions whothor they aro able to carry out pro¬ 
grammes of mootings, visits and functions. Tho 
first ordinary mooting of the programme for tho 
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second half of the sesbion will take place on January 
25, at 6 p.m„ when a discussion on “Fire-Fighting 
Equipment for Electrical Installations”, baaed on the 
E.R.A. Report on this subject, will be introduced by 
Messrs. H. W. Swann, J. Hacking and R, A. McMahon. 

Announcements 

Sir Ar thu r Smith Woodward, lately keeper of 
the Department of Geology, British Museum (Natural 
History), has been awarded the Hayden Memorial 
Geological Medal of the Academy of Natural Sciences, 
Philadelphia. This Medal, which is awarded every 
three years, has been given in recognition of Sir 
Arthur’s notable contributions in the field of verte¬ 
brate and invertebrate palaeontology. Tlio Hayden 
award was founded at the Academy in 1888 as a 
memorial to Ferdinand Hayden, a member of the 
Academy’s staff and director of the United States 
Geological Survey; former recipients of the award 
include Edward Drinker Cope, Thomas H. Huxley, 
William Berryman Scott and Andrew C. Lawson. 

Sir George Staeledon, professor of agricultural 
botany in the University College of Wales, Aberyst¬ 
wyth, and director of the Welsh Plant Breeding 
Station, has been presented with the Gold Medal and 
certificate of honorary membership of the Royal 
Agricultural Sooiety of England for distinguished 
services to agriculture. 

The Minister of Agriculture and Fisheries lias 
appointed two additional members to the war-timo 
Poultry Advisory Committee recently set up to give 
advice on matters affecting the interests of the 
poultry industry under war-timo conditions. They 
are Captain Guy Clifford, a Lancasliire poultry fanner, 
who is vice-president of the National Poultry Council 
and chairman of the Lancashire Utility Poultry 
Society, and Prof. T. J. Dalling, professor of animal 
pathology in the University of Cambridge, 

Mr. G. Andrew, formerly lecturer in the Geological 
Department of the Fuad el Awal University, Cairo, 
has been appointed Government geologist in the 
Anglo-Egyptian Sudan. 

Mr. G. O. Jones has been appointed research 
fellow in the Department of Glass Technology in the 
University of Sheffield. 

For many years it has been the practice of 
Emmanuel College, Cambridge, to invite suitably 
qualified candidates to make application for a research 
studentship to which the College elects in July. For 
the time being the governing body feels it is unable 
to make such an award. In certain circumstances, 
however, it is prepared to supplement awards of 
other bodies to research students who are making 
application, even if provisional, for admission to 
Emmanuel College. Applications must reach the 
Master, Emmanuel College, not later than June 80 
in any year. 


According to a report from a corrosjxindent, 
which is printed in The Times of December 12, the 
Institute of Hxporimontal Physics of the University ' 
of Warsaw has boon totally demolished. Tho whole 
installation of tho Institute lias been dismantled and 
all tho instruments for scientific rosourch have boon 
sent into the Reich. 

A library devoted to the history of medicine has 
been established at tho Yale Univorsity School of 
Medicine. Its basis will bo formed by the collections j 
of the late Dr. Harvey Cushing and of Dr. John F.d 
Fulton, who is Stirling profeRsor of physiology’- in tho 
Yalo Faculty. 

On October 17, Dr. Thomus Pamm, surgoou- 
general of tho United Stales Fublio Health Service, 
received the Sedgwick Modal of the American Public 
Health Association for distinguished service in public 
health, the presentation being made by Dr. William 
Rosenau, a formor medallist. 

Epilepsy has been made a notifiable disease in 
California since September 10. 

The sixth Australasian Medical CCongress (British 
Medical Association), whioli was to have boon hold 
in Perth next September, Iioh boon postponed 
indefinitely. 

The issue of tho Nederlandseh Tijiischrift Voor 
Q&necehmdc of November 4 contains an account of 
the proceedings of tho autumn meeting of tho Dutoh 
Society of tho History of Medicine, Mathematics and 
Natural Science held at Uiydon on October 22. 

The October issuo of tho Bulletin <fa VOJJlee Inter - 
national d'Hygi&ne Publique contains tho statistics 
for Palestine of tho population, birth-rato, general 
and infant mortality, and tho incidence of infectious 
diseases according to religious grou|>s from 1088 
until 1987. 

A classified index of entomological contributions 
to the Scottish Naturalist , from 1871 until tho end of 
1988, appeared in that journal from July until 
November 1939. It covers a largo proportion of tho 
records of Scottish insocLs during the poriod in 
question and has now been issued in oomploto form, 
consisting of sixty-six pagos and cover. Copies, priec 
2s., may be had from Messrs. Oliver and Boyd, Ltd., 
Tweoddale Court, 14 High Ktroot, Edinburgh, 1. 

Tee variations in the number of marriages and 
births in Germany within recent years are shown by 
the following official figures : In 1932 the marriages 
numbered 617,000, in 1933 639,000, and in 1934 ‘ 
720,000. In 1935 there was a fall to 651,000 and in 
1936 to 610,000, followed by a rise to 020,000 in 1937. 
There has also been a recent increase in the number 
of births. In 1983 they numbered 971,000, in 1984 
1,119,000, in 3935 1,164,000, in 1936 1,179,000, and 
in 1937 1,275,000. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return , or to correspond with the writers of ', refected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

In the present circumstances, proofs of “letters” well not be submitted to 

CORRESPONDENTS OUTSIDE GREAT BRITAIN. 

Notes on points in some of this week’s letters appear on p. 1016. Correspondents 

ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


X-Ray Measurements on 
Wet Insulin Crystals 
The importance of water 
of crystallization in main¬ 
taining the regular struc¬ 
ture of protein crystals has 
already been shown in the 
X-ray examination of wet 
and dry crystals of three 
different proteins : lacto- 
globulin, haemoglobin and 
chymotrypsin 1 . It is now 
possible to add insulin to 
this list. Although the 
original photographs a of 
air-dried insulin crystals re¬ 
corded no X-ray reflections 
with spaoings smaller than 
7 A., those of the wet 
crystals examined in tlieir 
mother-liquor show reflec¬ 
tions with spaoings of 2 - 4 A. 
or less, which indicate that 
here there is regularity in 
the structure down to 
atomic dimensions. 

The new measurements 
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have been made on three \bovl . Pattbrson ruoiLca ions on the basal bland oi mu sriuroriFitn on 
different samples of insulin (left) wet and (right) dry jnhulin. 

crystals. The first of these Below. Aruangemlnt of hexagonal arrays oi points, (lijt) lkpandld 
was given to us by Dr. (of. wet insulin) and (right) close-packed (of. dry rNMULtN), 

A. N, Maobeth (Organon 

Laboratories), and consisted of crystals m their 0*2 respectively. In these coson the mothor-liquor 
mother-liquor. The others were reorystalhzed by us was essentially a mixed sodium potassium phosphate 
at two different pH values, approximately 5*2 and buffer prepared as previously described 8 . AH the 

crystals wore similar in appearance 
to those obtained earlier. Their 
density, measured by flotation in a 
sodium dihydrogon phosphate solu¬ 
tion pH 4*5 and in a sodium citrate 
buffer solution pll 6*7, varied be¬ 
tween 1*276 and 1*286, lower than 
the values up to 1*616 found for 
the dry crystals. In an attempt to 
check the molecular weight calcula¬ 
tion, preliminary X-ray measure¬ 
ments have been made on crystals 
immersed in both these density 
solutions and in dilute ilf/16 sodium 
dihydrogen phosphate solution* 



The crystal lattice of tho wot 
h insulin crystals photographod in 

X-ray photo graphs of zino insulin showing (hiko) REFLECTIONS. Lkft : their mother-liquor proves to be a 

WET CRYSTAL IN MOTHER-LIQUOR J RIGHT 1 ORIGINAL AIR-DRIED CRYSTAL. moderately expanded fotm Of that 

(Scale not identical.) found for tho dry crystals, Tho 
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unit-cell dimensions for the hexagonal unit-cell 
(correct to 0*6 per cent) are: a == 83*0 A., o = 
34*0 A., as against a = 74*8 A., c = 30*9A., for 
the air-dried crystals, or for the rhombohedral true 
unit-cell, a = 49*4 A., a = 114° 16% wet, and 
a = 44*4 A*, a = 114° 28', dry. TJsing the mean 
density 1*28 found above, and assuming that the 
molecular weight of the insulin present is 37,600 as 
measured on the dry crystals, it is possible to cal¬ 
culate the wet-cell molecular weight as 62,400, and 
the weight of the liquid of crystallization present as 
14,800—28 per cent of the total. 

How much meaning this calculation has is doubtful 
in view of the increasing evidence that the protein 
crystal lattice itself is penetrated by ions and mole¬ 
cules from the various immersion media. To a first 
approximation, the crystal structure proves to be 
unaltered by immersion in the citrate density solution 
or in the dilute phosphate solution pH 4*6. But 
X-ray photographs of crystals immersed in the 
phosphate density solution show both a small 
shrinkage of the crystal lattice, of the order of 3 per 
cent, and an absence of X-ray reflections with 
spacings less than 7 A., as in the case of the air-dried 
orystals. Whether this alteration is due alone to the 
concentration of ions in the immersion medium, or 
to this factor combined 
with the low pH, it is clear 
that here there has been a 
withdrawal of water from 
the crystal which has pro¬ 
duced a disorganization of 
the structure comparable 
with the effect of drying. 

These changes are ac¬ 
companied by changes in 
the intensities of the X-ray 
reflections which should 
provide the means for their 
fuller interpretation. As 
is shown in Fig. 1, the X- 
ray intensities from the wet 
insulin orystals differ strik¬ 
ingly from those given by 
the dry crystals. A prelim¬ 
inary Patterson projection 
on the basal plane (0001) 
indicates that the differ¬ 
ences are to be correlated mainly with a ohange in 
the relative orientation of the molecules as a whole 
(Fig. 2). The main interatomic distances about the 
origin are similar to those observed for dry insulin 
but are shifted through a small angle relative to the 
original pattern. It seems relevant to the general 
problem of protein structure that the new Patterson 
peak positions also approximate closely to one of the 
systems of close-packing of hexagonal aggregates 
postulated by Bernal* to account for the original 
peak positions. The new system is derived from that 
of Bernal by sliding the molecular groups relative to 
one another, leaving spaces to be oooupied by water 
at definite positions in the lattice in the neighbour¬ 
hood of 0, i ; 0, f, etc. In agreement with this, the 
X-ray reflection 335b is much the most sensitive to 
changes in the crystal immersion medium. It is 
present for the dry crystals, absent for crystals 
photographed in their mother-liquor, and again 
present for crystals in the phosphate density solution, 
although the intensities of most other comparable 
X-ray reflections are here unchanged compared with 
the wet crystals. Such controllable variations in the 


X-ray intensities given by a protom crystal have 
been sought for some timo, and horo, in insulin, we 
ought now to bo able to follow further changes 
produced both by alterations in t ho immersion 
modium and by roplaconiont of the bound zinc by 
cadmium or nickel. 

Dorothy Crowfoot. 

Dennis Bilky. 

Department of Mineralogy, 

Oxford. 

Nov. 9. 

1 Crowfoot, T>., TUlev, T)., Bomal, J. D., Fankuclion, I., and Perutr, M. 

NATCKB, 141, 521 (1918). j 

* Crowfoot, I)., Prw, Roy, Soo., A, 164. 680 (1938). ^ 

> Bernal, J. D„ Proo. Roy, Soc„ B, 187, 30 (1039), 


Evidence for the Occurrence of Meson Pairs 
Wh have taken a number of photographs with a 
counter-controlled cloud chambor in a tunnel 30 m. 
under London clay. (1) 630 photographs wero taken 
with a 1-4 cm, lead plate insido the chambor ; (2) 
948 photographs wero taken with a 2*6 cm. lead 
plate inside the chamber ; (3) 780 photographs wore 
taken with a 2*6 cm. load plato inside the chambor 
and 16 cm. of lead above the chamber* 


80 per cent of all the photographs show one single 
ray penetrating the lead plate without appreciable 
deviation. We oonsider that most of those must be 
mesons, 126 of the photographs show evidonco of 
electronic showers. 

In five photographs, two apparently associated 
particles go through the load plate without per¬ 
ceptible ohange in direction and without producing 
secondaries. Three of these photographs were 
obtained with arrangement (1), one with (2), and 
one with (3). In the aooompanying reproduction, b 
was obtained with arrangement (3), the angle 
betwoon the tracks is 1*6° and they seem to diverge 
from a point 3 m. above the chamber. They have, 
therefore, both penetratod the 16 cm. of lead above 
the chamber, 

A possible explanation of those photographs is* 
that they show meson pairs. 

Alternative explanations which must be considered 
are: (a) the fandom coincidence of independent 
mesons j (6) one or both of the particles are electronic 
and happen not to produce secondares ; (o) one or 
both of the particles is a proton. 
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It is estimated that two tracks which appear 
identical must be formed within 1/50 see. of one 
* another. The chamber is set off by the counters, on 
an average, once in 12 minutes, so that the prob¬ 
ability of the random simultaneous appearance of 
two non-associatod rays is of the order 3 X 1(H. 

An electron capable of passing through 2*5 cm. 
of lead without sensible deviation by ordinary 
scattering must have an initial energy greater than 
10* e.v. The probability that only a single electron 
of high energy would emerge from the 2*5 cm. plate 
may be calculated from cascade theory as 0*007 for 

10* e.v. particle and negligibly small for one of 
higher energy. The particles which penetrated 
15 cm. of lead could not be electronic. 

«T. 0-. Wilson 1 has calculated that the probability 
of a meson producing a knock-on proton of high 
energy is much too small to account for our photo¬ 
graphs, and any process by which one proton lcnocks- 
on another would be expected to give rise to a 
number of slow protons distinguishable as heavy 
tracks. No such tracks have been observed. 

We consider that our photographs are best regarded 
as evidence for meson pairs. 

Birkbeck College, 5 * £* Bbaddick. 

London, E.C.4. G. S. Hbnsby. 

Nov. 17, 

ir 1 Bv private communication. 


Occurrence of Greenockite in the Mendips 

Although small amounts of greenockite (cadmium 
sulphide) have been found in Scotland associated 
with zinc blende, the mineral has rarely been found 
in England. In July last one of us (A. W. G. K.) was 
examining blende from a small dump at somo old 
workings at a hamlet called Green Ore near Chowton 
Mendip. The area was at one timo worked for 
calamine (zinc carbonate) and most of the material 
of the dump consisted of this; but blonde, galena and 
barytes were also present. 

Thin layers of a yellow mineral, ranging up to 
about 1 mm. in thickness, were noticed in various 
small patches in the blende. These were afterwards 
examined spectroscopically and chemically and 
proved to be greenockite. There appears to be no 
record of the mineral having been obsorved in the 
Mondips before this. 

Arthur W. G. Kingsbury. 

Cumberland Lodge, 

Bathwiok Hill, 

Bath. 

J. Newton Friend. 

Central Technical College, 

Birmingham. 

Nov. 15. 


A New British Locality for Fluorite in Somerset 

Although small amounts of fluorite were recorded 
many years ago from the Avonian Limestone of the 
Avon Gorge at Clifton, it does not appear to have 
been found there again, or to have been previously 
recorded from any part of the Carboniferous of the 
adjoining Mendip Hills. 

In November last year, I found minute traces of a 
dark purple granular mineral in a disused quarry 
In Shipham Gorge, near Axbridge on the south side 
of the Mendips. Subsequent tests showed this to bo 
fluorite, but the amount was too small for satisfactory 
examination. 


This year, however, further search has resulted hi 
the collection of a number of small but well-formed 
crystals. These crystals range in colour from colour¬ 
less to almost black, puijile and mauve shades boing 
the only ones so far noticed : they aro all small, the 
largest being about 3 mm. across the oube faco. 
The sample cube, a {100}, and the low 4-Faced cube, 
/{310}, are the most frequent forms, but combina¬ 
tions of these two also occur. Some crystals recontly 
found are very complox ; many crystals aro well 
zoned and in some specimens the fluorite crystals 
are accompanied by beautiful little bright crystals 
ot chalcopyrite and little velvoty black hemispheres 
of haomatite. 

The fluorite appears to be confined more or loss 
to one band in the quarry and occurs in granular 
calcite filling vesicles in the black limestone of the 
O-zone. These vesicles are numerous, but the majority 
appear to contain no trace of fluorite. 

Careful search in this and othor parts of tho 
Mendips over a number of years has failed to produce 
any other specimens, and so far tliis appears to bo 
the only locality in tho district. 

Arthur W. G, Kingsbury. 

Cumberland Lodge, 

Bathwxck Hill, 

Bath. Nov. 15. 

(Estrogen Depot Formation 

In a recent communication, Zondek and Sulman 1 
showed that, unlike cestrone, the hormone esters and 
stilboestrol in oil, when injected into the rat, remain 
at the site of injection for a considerable time and 
from there aro slowly absorbed. 

Some timo ago 1 undertook an investigation into 
the local effect upon tho vaginal epithelium of the 
ovariootomized mouso of small doses of costrono 
in araohis oil. Tho preliminary results showed 
little of interest, and the inquiry was put aside 
under pressure of othor work. At the time I 
noticed, however, that a few control mice which 
received small doses of araohis oil alone, and showed 
little or no effect when the dose was injected into the 
body wall, did show proliferation of tho vaginal 
epithelium, resembling that preceding oestrus, when 
the dose was injected into tho porinoum, Tho results 
are shown in the accompanying diagram. With <Iohqu 
of oil of from 0*0025 o.o. to 0*005 o.o. after times 
between 24 and 48 hours, tho height of tho epithelium 
is increased. This inoroaso is a good doal more 
noticeable when the dose is administered in the 
perineum than when it is injoctod into the body wall, 

From this it appears that (l) araohis oil, or some 
part of it, 1ms the property of initiating somo prolif¬ 
eration of the epithelium lining tho vagina of the 
ovariectomized mouse; (2) this effect is rather 

localized. 

The localization of the effect of the oU may in all 
probability be taken to indicate that the oil, or some 
fraction of it, forms a depot at tho site of injection 
and is not distributed immediately all over tho body. 
If this is so, then it may be that the depot-forming 
qualities of tho solvent have somo bearing upon the 
depot-fomling qualities of the cestrogonio injection 
as a whole. The depot-forming qualities of arachia 
oil appear to have been made plain in these experi¬ 
ments through the accident of its effeat upon this 
epithelium, winch can bo measured. It may be that 
some costrogens, for example tho osiers mentioned 
and also stUboostrol, simply tend to remain dissolved 
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Cervix No injcction, 4 mice Vulva 



The height of the epithelium waa measured first at the cervix and thou ouoo 
on each side of a longitudinal vertical section every 100 p, until the vulva was 
reached- The two measurements, one on each side of the section, wore then 
averaged. The length of the vagina was then divided into fivo equal parts. 
The average was then found of those previously found averages which fell 
within each of these five segments. The re ml ting quantities are the ordinatOH 
in the histogram. The first five 'cells*, oounting from the left, represent the five 
equal segments of the vagina. On the right is added an extra ‘coir, 30 ji m 
height, which represents the height of the epitholium on the surface of the 

body. 


may bo clour about all the 
(ostrogom actually presont in 
Urn injection, and (b) Uio pro-f 
oi«o oircunmhmcort in which tlio 
known cuntrogons, and ho por- 
linpn otlior aotivo sulwtancoH, 
do pile up at poiutH in experi¬ 
mental material or in Naturo, 
It in liopod to continue those 
investigations in this Depart¬ 
ment. 

Paul U. ’Rspinahsh, 
Dopartmont of Zoology, ^ 
University College, 

Hull. 

Nov. 7. 

1 Zondek and Sulman, Natuiub, 144, 
500 (1930), 

•Zondek, LamtU 22?, 350 (H)3S.) 

Conner 'on between Carbohy¬ 
drate and Potassium Metabolism 
in Normal and Adrenalectom- 
issed Animals 
the different metabolic 
disturbances caused by adren¬ 
alectomy, tlio increase of potas¬ 
sium in tlio blood plasma is * 
believed by some authorities to 
bo the most important, whit© 
others have emphasized more 
especially tho disturbances in 
carbohydrate metabolism. If 
now seems possible, however, 
to connect those two Hots of 
mofabolio disturbance, as has 
been suggest ml earlier 1 and can 
now bo proved. 

After intravenous injection 
of gluooso (0 c.c. of 20 per cent 
solution in 1 minute to a <*af of 
2-3 kgtn.), the blood sugar rises, 
to about twice its normal level 


in the solvent in which they were injected in pre¬ 
ference to passing into the body fluids. This may be 
perfectly explicable in terms of chemistry and 
physics. It may be incorrect to assume that the 
oestrogen itself enters into any particularly close 
relationship with the tissue at the site of injection 
regardless of what that tissue may he. 

I am about to publish in the Proceedings of the 
Zoological Society some observations which seem to 
show that a particular sub-system within an animal 
—for example, a feather-germ—which uses or is 
affected by oestrone, may really have in itself the 
power of stocking up with the hormone. It pre¬ 
sumably accomplishes this in the time available 
between the giving of the dose and its removal or 
destruction. Zondek 1 has shown that for this sub¬ 
stance, ©estrone, this time may be very short—a 
matter of hours. The stock laid in may be changed 
(it has not been recovered to see whether its oestro¬ 
genic properties remain unaltered), but it lasts for 
dayB, or at least its very strictly localized effects do. 

In view of the obvious importance of on under¬ 
standing of dejDot-formation to the whole subject of 
honnonio physiology and the action of carcinogens 
and evocators, it seems that further information is 
required about (a) the possibly pseudo-ccstrogenic 
qualities of arachis oil, in order that the experimenter 


and returns to normal after two bourn, Tim same is 
true for galactose and fructose. Otlior Uoxosob, Bueh as 
sorbose and mannose, and tho pontoHo xylose, bohavo 
quite differently: tho sugar in these cases loaves the 
blood much more slowly, and after two hours tho 
blood sugar is still 50 per cont higher than normal. 
Thus tho different sugars behave in tho samo way in 
the transit between tho blood and tlio tissues as 
between the lumen of tho intestine and the epithelial 
cells during intestinal absorption. Those sugars 
which are selectively absorbed are also more rapidly 
taken up from the blood by tho tissues than arc the 
non-seleotively absorbed sugars. 

After adrenalectomy, tlio changes in tlio bohaviour 
of the different sugars in the blood are parallol to 
the changes in sugar absorption. Intravenously 
injected glucose, g&laotose and fructose are now 
taken up by the tissues just as slowly os tho other 
sugars whose rate of leaving tho blood has not been 
changed by adrenalectomy. Just as the specific, 
process in the intestinal epithelium necessary for the* 
selective absorption of glucose, galactose and fructose 
is lacking after adrenalectomy, so also is the specific 
process bv whioh these three sugars leave the blood 
more rapidly than other sugars abolished, 

It was then shown that injections of glucose, J 
galactose or fructose caused a sudden increase of » 
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blood potassium, while injections of other sugars 
caused no increase. With the selectively absorbed 
sugars, the peak of the potassium curve is reached 
only when the sugar concentration in the plasma has 
already begun markedly to decrease. 

In adrenalectomlzed animals, howevor, there is no 
increase in plasma potassium after intravenous 
injection of the selectively absorbed sugars. These 
sugars now react in the same way as the non- 
selectively absorbed sugars. The conclusion must be 

BLOOD SERUM 
.SUGAR POTASSIUM 


*GM •% 





Dotted line, beood sugab i full dine, sebum 
potassium:. At O' 0*50 ow./jegm, sugab was 

INJECTED TimULYENOUSLY. 


that there is a close connexion between the rapid 
uptake by the cells of the selectively absorbed sugars 
and the increase in plasma potassium. It seems 
most probable that the process which connects these 
two phenomena is a phosphorylation process leading 
ito the formation of glycogen or intermediary sub- 
istances. The possibility of such a meohanism has 
/recently been stated by" Conway and Boyle 1 , It 
[would then follow that it is this process which is 
lacking aftor adrenalectomy, thus causing the 
disturbances both in oarbohydrate and in 
potassium metabolism seen in adrenaleotomized 
animals. 


The figures aro examples of experiments which will 
be published in Helvetica medica Acta. 

Jh\ VmbzAii. 

Physiological Laboratory, J. (J. Homoqyi. 

University, Basle. 

Nov. 1. 

l Vor?«U, F., Hlxtmith Int. Physiol. Oongr. 1038, and “Funktion der 
Nebcnmoieurmcie’', B. Sohwftffo (UuscL 1930). 

•Conway, E. J., and Hoyle, 1\ J„ Natuuu, 144, 700 (1030). 


Anserine in Muscle: Possibility of Determination by 
Titration 

Some time ago 1 , I bhowod that the buffering powor 
of the non-protein constituents of rigor muscle 
between pH 6 and 7 could be largely accounted for 
by the sum of the buffering powers of the phosphate, 
camosine, and lactic acid present, Fn the muscles of 
some animals, notably tlio horse, ox, and pig, those 
constituents accounted for more than 00 per cent of 
tho non-protoin buffering; in otliors, notably the 
rabbit, dog and fowl, a considorublo residue of 
buffering--up to 20 per cent of tho non-protein 
buffering of tho muscle—remained unaccounted for. 
I suggested that this buffering might be largely duo 
to anserine, which has a buffering mrigo almost 
identical with that of camosine, bub reliable analytical 
data for ansorino were not then availablo. 

Zapp and Wilson 8 have, in tho moantime, published 
a method of determining anserine, and give values for 
the anserino content of the muscles of various spooies 
which are of such a magnitude as to account com¬ 
pletely for this unidentified buffering. Some in¬ 
stances are included in tho accompanying table. 


Specie 

Anfuwlno Mjuivaknt or 
unldnntllliHl twilling 
(iuKni./K)(> gm,) 

Annertan roportrd 
by Zapp and Wlbon 
(mgm./i 00 Kin.) 

Hohm* 

OX .. 

ttabhtt 

Hat .. 

l)OK 

50 

110- 240 

325-405 

ICO »to 

271) 

17 48 

08“11 i 

823 502 
»10 
ai a 


Tho coincidence in tho magnitude of anserine 
contents is oxtromoly close, and although individual 
muscles vary widely tho conclusion is justified that 
tho unidentified buffering does represent buffering 
due almost exclusively to ansorino. 

The determination of residual buffering (that is* 
after deducting that duo to phosphate, caraosino 
and lactio acid) may, therefore, serve as a rough 
guide to the amount of anserine present in muscle ; 
it will certainly servo as a true guide to the upper 
limit of this substanco present* for the actual titration 
of the muscle extract is accurate, tho determination 
of phosphato is accurate, and tho determinations of 
lactic acid and camosine ore reasonably ho. Tho 
whole determination can be carried out on tho extract 
from i0 gm. of muscle in a few hours (as compared 
with the several days needed for Zap}) and WiIhou'h 
method) and many samples could bo examined 
together. 

It is proposed, when the opportunity offore, to 
evaluate the possibilities of tho method by carrying 
out parallel analysis by Zapp and Wilson’s method 
and by the titration method, 

K a Bath fetorm 

Low Temperature Research Station, 

Cambridge. 

Nov. 10, 

1 J, Phytlol, 98, 880 (1088). 

* Jfopp and Wilson* J, IHol Chm, t 186, 0, 19 0038). 
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Isolation of a Catalytically Active Flavoprotein from 
Liver 

We have obtained from pig liver a flavoprotein in 
highly purified form which catalyses specifically the 
oxidation of aldehydes to their corresponding acids. 
The prosthetic group of this enzyme is flavinadenine 
dinuoleotide. In the presence of aoetaldehyde the 
enzyme is rapidly reduced to its leuoo form, and the 
leuco form is autoxidizable in air. The mechanism 
of the catalysis, therefore, involves a cycle of reduc¬ 
tion of the flavoprotein by the substrate followed by 
oxidation of the leuco form by molecular oxygen or 
any other suitable hydrogen acceptor. One molecule 
of the enzyme catalyses the oxidation of about 650 
molecules of acetaldehyde per minute at 38°. Our 
best preparations of the enzyme transfer 2700 yl.H # 
per mgm. protein per hour (Qmethylone blue 2700). 
The flavinphosphate oontent of the preparation as 
determined by curect estimation is 0-17 per cent. 
There appears to be some coloured grouping other than 
flavin which is associated with the enzyme molecule. 

The above enzyme is not identical with xanthine- 
aldehyde oxidase either of milk or liver. 

V. Stjbbahmakyak. 

D. E. Green. 

A. H. Gordon. 

Department of Biochemistry, 

Cambridge. 

Nov. 22. 


Synthesis of Myristicin 

Although it is now many years since myris¬ 
ticin was first isolated from the oils of nutmeg 
and mace, its synthesis has not previously been 
recorded. Its constitution was established by H, 
Thoms in 1903 1 as 3-methoxy-4; 5-methylenedioxy- 
I-aUylbenzene, a molecule suitably orientated for its 
use as the starting point in the successful syntheses 
of cotamine by Salway* and by Becker and Decker*. 


Allylation of pyrogallol 1-motliyl otlior gave, in 
good yield, a mixture of two liquid monoallyl otliors 
(I and IT) which wore sopuraLod by fractional dis-^ 
tillation and characterized by the propagation of 
thoir 3:5-dinitrobenzoatcs (m.p. 111/2° and 134° 
respectively). I (most probably 1 -hydroxy-2-allyloxy- 
3-methoxy-benzono) readily rearranged on pyrolysis 
to give 3-mothoxy-4 : 6-dihydroxy-1-allvlbenzono, and 
this on methylenation with mothylono iodide and 
anhydrous potassium carbonate in aootono (Perkin 
and Trikojus 4 ) gave a 30 per cent yield of pure 
myristicin (b.p. 0 . a « 95-7°). The synthetic product 
was characterized by the preparation of dibromo- 
myristicin dibromide (m.p. 127-8°). ^o-myristioin 
(m.p. 43*5°) and dibromo-wo-myristicin dibromido 
(m.p. 158*5°). Tho melting points of all tlireo com¬ 
pounds were not depressed by admixture with the 
corresponding derivatives proparod from a s]>ocimon 
of natural myristicin isolated from oil of nutmeg. 

The other monoallyl other (II) did not give tho 
expected 2 : 3-dihydroxy-4-motl\oxy-l-alIylbonzeno 
after pyrolysis, but a mixturo wliioh, on mothylona- 
tion and subsequent bromination, yielded mainly 
dibromo-myristicin dibromido. This rearrangement 
is being further investigated. 

Our thanks are due to Dr. T, G. II. Jones, of the 
University of Queensland, who kindly supplied the 
oil of nutmeg. % 

Victor M. Trikotos. 

D. E. White. 

Department of Medicine 
and 

St. Andrew’s College Laboratory, 

University of Sydney. 

Nov. 10. 

* Thoms, 1C,, to,, 88, 8440 (1008). 

* Salway, Ohm . to., 97,1208 (1010). 

* Docker and Decker, Annahn t 895, m (1018). 

4 Perkin And Trlkojitn, J. Ohem. to., 1008 (1027). 


Points from Foregoing Letters 


X-ray photographs of zinc insulin crystals in 
several immersion media have been obtained.by D. 
Crowfoot and D. Riley. The wet crystal unit cell 
is found to be a moderately expanded version of that 
previously found for the air-dried crystals. Pre¬ 
liminary calculations show that the striking dif¬ 
ferences in the X-ray intensities given by the different 
crystal structures is to be correlated mainly with a 
reorientation of the molecules relative to the crystal 
axes which takes place on drying. 

A number of cloud chamber photographs of cosmic 
ray particles have'‘been taken by EL J, J. Braddiok 
and G. S. Hensby under 30 m. of London clay. Moat 
of the photographs show mesons, some show electronic 
showers. In five photographs out of 2,300 there is 
evidence of the simultaneous passage of two pene¬ 
trating particles, and these cue interpretated as 
associated mesons. 

A. W. G. Kingsbury and J. Newton Friend report 
that the rare mineral greenocklte (cadmium sulphide), 
seldom found in England, has been discovered in 
small quantity as thin layers in blende near Chewton 
Mendip. A. W. Q. Kingsbury also describee a new 
locality for small quantities of fluorite in a disused 
quarry near Axbridflre. 


Paul G. ’Espinasso reports a possibly pseudo- 
oestrogenic effect, which appears to be local food, of 
arachis oil upon the vaginal epithelium of the mouse. 
He suggests that the local action of some oostrogons 
may be due to their remaining in the oil at the site of 
injection in preference to going into tho body fluids. 

After adrenalectomy, rats show changos in the 
behaviour of the different sugars in the blood (parallel 
to changes in sugar absorption) and also disturbances 
in potassium motabolism. F. Verzhr and J. 0. 
Somogyi present observations suggesting that the 
connexion between these two phonomona is due to a 
phosphorylation process loading to tho formation of 
glycogen or intermediary substances. 

E. 0. Bate Smith describes a possible titration 
method for the determination of ansorine in muscle. 
The determination oan be carried out in a few hours 
as compared with the several days needed for £app 
and Wilson’s method. * 

A new flavoprotein hoe* been obtained from pig 
liver by V. Subrahmanyan, D. E. Green and A. JEL 
Gordon, which has the property of catalysing the 
oxidation of aldehydes to thoir corresponding acids. 
It has been found to contain flavinadenine dinu- 
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RESEARCH ITEMS 


Bacteria of the Throat and Nose 

An account of tho micro-organisms, the normal 
bacterial flora, found in the nose and throat of persons 
living in London and south-east England, some of 
whom were repeatedly examined over a period of 
seven years, is given in a report by Drs. Edith 
Straker, Bradford Hill and R. Lovell, published by 
the Ministry of Health (Reps, on Pub. Health and 
Med. Subjects, No. 90. H.M. Stationery Office. 
2«s. net). The inquiry, which lasted from 1930 until 
1937, included repeated swabbings of volunteers from 
among the staff of the London School of Hygiene 
and Tropical Medicine, and of boarders in a boys’ 
public school. Swabbings were also occasionally 
taken from inmates of the Royal Hospital School, 
Greenwich, of an orphan homo, and from members 
of the clerical staff of the Ministry. The work shows 
that of any large group of adults living in an urban 
community between 20 and 40 per cent will usually 
at any one time be carrying a pnoumocooous in the 
nasopharynx, between 5 and, 15 per cent a haemolytic 
streptococcus, between 40 and 80 per cent the so- 
called influenza bacillus, and between 6 and 20 por 
cent the meningococcus of cerobro-spirtal fevor. The 
pneumococcus and the meningococcus wore less 
frequent in women than in men. The pneumococcus 
was found more frequently in cold damp weatlior 
than during hot dry periods, while the reverse 
association tends to occur with the hemolytic 
streptococcus. The last-named organism shows a 
sharp rise in prevalence in boys’ boarding schools in 
association with outbreaks of tonsillitis. Neithor the 
pneumococcus uor tho influenza bacillus shows any 
close association with the fluctuations in mortality 
attributed to influonza. Observations mado on 
persons suffering from colds toll strongly against tho 
view that the acute infectious cold is oaused by any 
of the bactoria studied. L)r. Roshor contributes a 
section on the frequency of the influonza bacillus in 
the trachea of unselected oases without respiratory 
disease coming to post-mortem examination; tliis 
organism was found in 27 per cent of such cases. 

Markings on Fossil Bones 

One of the side-lines of investigation which 
invariably leads to interesting and sometimes to 
important indications of the make-up of a prehistoric 
fauna is the study of the markings upon bones. 
Bones may be fractured or marked by contemporary 
human beings, by animals and by various kinds of 
weathering and chemical action; and as a rule 
careful scrutiny reveals not only the agency, but in 
the ease of animal markings perhaps even the species 
concerned. Not much attempt has been made to 
systematize the distinctive characters of markings as 
a guide to other workers, but in an excellent paper, 
copiously illustrated, Pei Wen-Chung discusses 
his experience with bones from a series of sites in 
China ranging from Pliocene to historic times (“Le 
rCle des animaux et des causes naturelles dans la 
cassure des os’ 1 , Palcsont . Smica, N.S., D., No. 7, 
1938). He describes the characteristic appearance of 
markings caused by the gnawing of rodents of 
different kinds and by carnivores, tho striatioos due 
io the scratobings of carnivore claws, vermioulations 


which are sometimes puzzling, and the indications 
of chomical action or the effect of water. Not tho 
least useful section of his paper deals with examples 
of markings which, although due to other agents, 
might well be mistaken for human artefacts. Such 
errors of interpretation may easily be made by 
workers not familiar with the variety of markings 
which may be made by animat or physical agency. 

Barnacle Communities 

F. Hmo, in a survey on tho barnacle communities 
at the Madarai Pier in Kor6ru Island, Palao (Palao 
Tropical Biol. Stat. Stud., No. 4), deals with the 
distribution and orientation of four spoeios of Totru- 
clita and one of Ohthamalus on vortical concrete piors. 
The various species show a clearly marked vortical 
zonation, Ohthamalus occupying the highest zone, 
and extending to high-water mark. Where channola 
arc cut under tho pier, the Ohthamalus show a marked 
tendency to avoid the parts whore light and cur rents 
arc strongest, while tho Totraclita species do not show 
this effect. Finally, in tho centre of these outs where 
light is weak, most barnacles aro orientated at right 
angles to the current so that they can, by twisting 
the body through 90°, food readily in a ourrent coming 
from cither direction, while those near the ends of 
the cuts tend to be orientated towards the light. 

Bacterial Synthesis of an Eye Colour 

Tub diffusible substances v ^ and cn+, which aro 
essential for pigment formation in eyes of Drosophila 
individuals dominant for these genes, can be formed 
by recessive vbw insoots cultured on starvation 
diet. 15. L, Tatum {Proc. Nat Acad. Hoi., 25, 486- 
497 ; 1939) now also finds that under suitable con" 
ditions certain bactoria synthesize a substance which 
has the activity of v K All tho present evidence indi¬ 
cates that the product from bactoria is identical with 
irh An unidentified Bacillus species in tho presence 
of tryptophane, can produoo this substance, which is 
soluble in water and ethyl alcohol but insoluble in 
acetone and chloroform. Like V+, this substance is 
transformed into Cn+ when introduced into vbw 
flics. 

Polyploidy in the Salamander 

G, Fankkausbir ( J . Herd,, 30, 377-388 ; 1939) 
flnds that the somatic chromosome number of 
Euryoea bislmeata is 28. Of 134 larvte examined, 13 
wore triploid with 42 ohromosomos and 2 wero 
tefcraploid, Tho larger cells and pigment pattern 
allow the polyp'oid larva* to bo tentatively identified, 
Tho tetraploids wore weaker and retarded in growlh. 
Among 311 individuals of Tri turus five woro found 
to be triploid. 

Fluorination of Phosphorus Halides 

The fluorination of phosphoryl iriohlorido and 
phosphorus tribromide has been studied by II, K. 
Booth, S. G, Frary, and F. B. Hutton (J, Amor» 
Chem. Soo 61, 2934, 2937 ; 1939), Tho phosphorus 
compounds wore treated with antimony trifluorido, 
with bromine or antimony pentochloride as catalysts, 
or in the caso of phosphorus tribromulo with dry 
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calcium fluoride. In this way the new compounds 
dibromoxnonofiuorophosphine PFBr a and mono* 
bromodifluorophosphine PF 2 Br were obtained from 
phosphorus tribromide. PFBr a is a coloiu'Ioss liquid 
{b.p. 78*4°, f.p. —115*0°), PF a Br a gas (b.p. 
f.p. — 135-8°), both hydrolysed by atmospheric 
moisture, decomposing slowly into PF 3 and PBr s at 
—78°, reacting with mercury with liberation of 
phosphorus, and combining with bromine to form, 
probably, PFBr* and PF a Br 3 . From the fluorination 
of phosphoryl trichloride by the same methods, 
gaseous PF S (b.p. —39*8°) and phosphoryl di- 
fluoromonochloride POF a Cl (b.p. 3*1°, f.p. —90*4°), 
and liquid phosphoryl monofluorodichloride PFCl a 
(b.p. 52*9°, f.p. —80*1°) were obtained. All these 
substances are colourless and do not attack glass 
when dry. 

Mercuric Halide Complex Ions 

When HgCl B , HgBr a and Hgl a are dissolved in 
solutions of the corresponding alkali metal halides, it 
is known that complex anions are formed. These 
have been represented as HgCl 3 ', HgBV, HgV, 
whilst evidence has been submitted for the existence 
of HgBr/ and HgT 4 v . A, B. Garrett (J . Amer, Ghem. 
Sac.* 61, 2744 ; 1939) has determined the solubilities 
of mercuric bromide and iodide in the corresponding 
potassium halide solutions. The solubility of mercuric 
bromide in pure water at 26° was found to be 0*0170 
mol./1000 gm. water. The solubilities of merourio 
bromide can be accounted for on the assumption 
that the only complex ion formed is HgBra'. In the 
case of mercuric iodide, however, an additional 
reaction is probably present, namely the formation 
of Hgl/ inappreciable amount. The amount of 
HgCl/ is negligible ; but the solubility of mercuric 
chloride in low concentrations of chloride solutions 
is anomalous. This is accounted for on the basis of 
polymerization of mercuric chloride to the order of 
10 per cent. The free energies of formation of the 
complex ions from mercury halide and halide ions 
are given in gm, cal. at 25° as; BgCl # '—1700 ; 
HgBr s '-3C5; HgI B '+430j HgV-2100. 

Structure of Potassium Molybdocyanide Dihydrate 

Thesubstanoe potassium molybdooyanide dihydrate 
K 4 Mo (COSTja, 2H a O,is one of the more familiar examples 
of compounds containing eight atoms or radicals bound 
to a central atom. The configuration of the MX S 
group has not previously been established with 
certainty in any single case, although the cube and 
the square Archimedean antiprism have been regarded 
as geometrically plausible, d. L. Hoard and H. H, 
Hordsieck ( J . Amer. Ghem. 8qc.> 61, 2853 ; 1939) 
have shown by X-rays that the Mo(CH) 8 polyhedron 
is a duodecahedron with eight vertices and triangular 
faces. It can be described as the figure outlined by 
the vertices of two interpenetrating bisphenoids 
orientated in the same way as the positive and 
negative tetrahedra of a cube. Although required 
by the space group to possess only a plane of sym¬ 
metry, the complex ion in the crystal approximates 
to the symmetry of one of the point groups. 

Raman Spectrum of Gaseous Methylamine 

The literature on Raman effect contains very few 
researches on gases or vapours because of the diffi¬ 
culty of procuring good spectra at comparatively 
low pressures and with relatively short exposures. 


It is, therefore, extremely interesting to find that a 
now technique has boon dovoloped by Kirby-Smitli 
and Bonner (J. Ghem. Phya., 7, 880 ; 1930) which,-* 
by using a light soureo of high iuioiiHity, a large - 
scattering volume, and a spectrograph camera with > 
a largo aperture, gives satisfactory spectra of gases 
at a pressure of approximately three atmospheres 
after an exposure of from three to six hours. Data 
for gaseous methylamine are given and comparod 
with those of Kolitrauseh (Monatah. Gheinie, 68, 
349; 1936) for the liquid. The most noticeable 
difference between the spectra is in the position of 
the N-H valency vibrations near 3400 cm.-* ; in thfj 
liquid they are at 3312 and 3372 cm." 1 , whereas the 
gas shows them at 3360 and 3470 cm.- 1 . These largo 
differences are attributed to the formation ofhydrogen 
bonds between neighbouring Nlf a groups in the 
liquid. For O-H vibrations, on Iho other hand, the 
largest difference botwoen gas and liquid is 12 omr 1 . 
Whereas all methyl compounds should pohhohh only 
two vibrations characteristic of O-Ii bond stretching, 
methyl halides exhibit threo, and gasoous methyl- 
amine is found to have four. Tlicir origin is given as 
a double Fermi resonance (Z. Phyaik., 71, 250 ; 1931) 
between a fundamental near 2840 cm.- 1 and two 
infra-red bands at 1400 and 1420 cm.- 1 . The appear¬ 
ance in gasoous methylamine of a hithorlo unrecorded 
displacement of 781 om." 1 is explained as duo to an 
N-H bending vibration, on the grounds that such a ' 
vibration in Iho liquid would bo sensitive to hydrogen 
bonding and association. 

Determination of Stellar Diameters by Interferometer 

A paper was formerly published (Mon. Not. Hoy. 
Astro. Soo 99, 141) by Ftirth, Hltlo and Appol, 
which proposed a modification of Mieholson’s stellar 
interferometer that would onablo it to Ik> used ovou 
when thore wore strong air perturbations. Two 
independent papors have now upinnirod (Mon. Not . 
Roy. Astro. Soo.. 99, 9 ; October 1939) by V. Lucronto 
and .T. A. Carroll, both of which criticize the ofllcioncy 
of the apparatus. Laorouto shows that in the modified 
form suggested, even if fixed fringes ore forrnod, that 
is, fringes insensible to movements of the Micholsou 
fringes, they would bo utterly useless for tho deter¬ 
mination of stollar diameters. Ho shows, however, 
that they are not insonsibto to movements of tho 
Michelson fringes, and offers a tentative explanation 
of the reason why tho authors of the original paper 
thought they observed stability, though ho admits 
that the explanation may be conjecture, because 
some of the experimental details could easily bo 
missed by anyone reading the dosoription. Carroll 
shows that they drew an ineomploto analogy between 
a ruled grating illuminated by piano waves and tho 
Michelson fringe system, booauso the displacement of 
the Michelson fringes, in the focal plane of tho 
observing telescope, does not correspond to a simple 
translatory motion of a grating, but to a translation 
and also a rotation, about an axis parallel to the 
rulings, of the incident light. For this reason the 
secondary system must move through tho same 
number of fringes as the primary Michelson system. 
He also tested the secondary fringes to see if they * 
were less liable to disturbances than the Mioholson 
fringes, and found that the claim could not be 
substantiated. It appears from tho criticism of 
Dacroute and Carroll that the apparatus for the 
elimination of strong air perturbation effects is 
of no use for that purpose. 
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THE EVOLUTION OF THE STARS 

By F. Hoyle and R, A. Lyttleton, 

St. John's College, Cambridge 


P ROF. G. GAMOW has recently discussed in 
Nature 1 the consequences of recent develop¬ 
ments in nuclear theory on the problem of stellar 
evolution. In the light of the exact knowledge that 
is now available of a large number of nuclear re¬ 
actions, it is possible to decide which processes riso 
to importance at the densities and temperatures 
prevailing in the stars, and on this basis trustworthy 
estimates have been given for the rate of liberation 
of subatomic energy. These results, which are the 
outcome of laboratory investigations, furnish the 
mathematical theory of internal constitution of the 
stars with a new equation that enables the luminosity 
of a star to be calculated by direct methods. The 
information so obtained has been utilized to attempt 
to resolve the many paradoxes and discrepancies 
encountered in discussing the general problem of 
stellar evolution. All this recent work has been 
authoritatively summarized by Gamow with great 
clarity and understanding in the article referred to 
above. It is therefore with some surprise that we 
find that Prof. Gamow concludes his article with the 
impression that these now developments practically 
solve the problems of stellar evolution. This seems 
to us to be so for from being the case that some 
further discussion of the claimB of nuclear theory as 
the main factor in stellar evolution would be desirable. 

In the first place, it should bo noticed that the 
application of nuclear theory in its present state 
inevitably leads to a result at least as embarrassing 
as any of tho questions that it might possibly resolve. 
For the theory maintains that no synthesis of atomic 
nuclei from hydrogen is possible within the stars 
except for the very light elements. This would imply 
that the stars can no longer bo regarded as tho 
building place of the heavy elements, which must 
have formed before they became part of the star—- 
if indeed they ever were formed. Now although such 
a conclusion does not itself constitute a logical con¬ 
tradiction, it seems to us to present such overwhelm¬ 
ing difficulty that it is much more reasonable to 
conclude that the basis of nuclear theory is in need 
of revision rather than that the heavy elements were 
not formed by synthesis. On the other hand, many 
investigators seem to have accepted tho former 
result as satisfactory, and in particular Gamow has 
proceeded to make it tho basis of a theory of the rod 
giant stars. 

Secondly, Prof. Gamow apparently regards the 
conclusion that various classes of stars should be of 
totally different ages as a natural one. Thus the 
fact that the present theory leads to a life-time for 
certain massive stars of order 10~® the life-time of 
the sun is not regarded as a difficulty at all; indeed 
it is merely supposed that this is the case and the 
theory remains unquestioned. In point of fact, it is 
an essential part of the theory as proposed by Gamow 
that all red giant stars are considered as of very 
recent formation, since the presence of lithium, etc., 
is required to enable them to radiate with their 
supposed low internal temperatures. 


Now if all the stars could be rogardod as single 
autonomous bodies, it would bo difficult to dispute 
the validity of these views by direct moans. Hub it 
so happens that the frequent occurrence of binary 
systems enables a simple test of the thoory to bo 
made, for in the case of binary Btars both components 
must be of comparablo age. It is immodiatoly clear 
that the well-lmown difficulty concerning tlio relative 
emission per unit mass of the components of double- 
stars must remain in any theory that api>oals only 
to the internal properties of the stars, although by 
making very artificial assumptions in Gamow’s 
theory some of these discrepancies might be avoided. 
For example, it would require as a gonorai result that 
the less massive components of binary systems form 
with a hydrogen content differing systematically 
from that of thoir companions. In certain eases this 
would lead to even more dubious initial conditions : 
thus, whilst Sirius must have formed with high 
hydrogen content, it would have to be assumed 
(according to the more generally accepted thoory of 
degenerate matter) that tho companion formod almost 
solely from heavy elements for it to have boon 
practically oxliausbod during tho whole of its ex¬ 
istence. Such a solution of tills difficulty could 
scarcely bo regarded as satisfactory ovon if them 
were no other objection to tho theory described by 
Gamow, 

It should he particularly noticed that tho foregoing 
suggestion ossumos that tho components have uob 
evolved by fission, for this latter process (oven if it 
wore dynamically satisfactory) would clearly loud to 
two stars of closely similar compositions. Wo have 
been ablo to show, however, that to produoo clone 
binary systems, periods of order 5 y 10 10 yours are 
necessary*. Thus tho existence of spectroscopic 
binary systems in which one component is a rod giant 
or any highly liuninous star presents an immediate 
contradiction of tho thoory given by Gamow. More¬ 
over, there seoms to be a gonorai tendency for the 
moss of binary systems to increase with decreasing 
separation. 

While on the subjoct of fission, it is perhaps only 
proper to point out horo that although tho mathe¬ 
matical investigations of the development- of rotating 
fluid massos clearly demonstrate that binary stars 
cannot bo generated by fission 0 , many astronomers 
do not yet seem to have realized tho physical sigui* 
ficanoo of the mathematical results. As a oensequonce 
of this there are still many who ‘believe* in tho fission 
theory. But as will be soon, evon an appeal to fission 
could not save Garaow’s theory of tho red giant stars, 
in addition to which it would raise afresh blio diffi¬ 
culty of the relative emissions of tho components in 
binary stars. Even if some process of break-up of a 
single star led to* a binary system, it is evident that 
the components must have similar chemical com¬ 
positions, while in close binary systems consisting of 
a rod giant star and a class B star, Gamow’s thoory 
would require the reel star to bo tho loss maadvo 
component on ocoount of tho mass luminosity 
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relation. But observation shows that in such pairs 
the giant star tends to be the more massive com¬ 
ponent. This is the case, for example, in the tliree 
stars v Sagittarius, VV Cephei and £ Auriga*. Tims 
it seems that no matter from what angle we approach 
the questions raised by the observed properties of 
binary systems, the paradoxes already recognized by 
astronomers must remain in one form or another. 

However, quite apart from the foregoing objections 
to the constructive portion of Oamow’s article, it is 
very noticeable that no reference is made to the wide 
class of dynamical features that is associated with 
the stars. This, of course, is the direct result of 
attending only to the internal physical properties of 
the stars; but the dynamical features we have in 
mind are altogether too marked to remain un¬ 
accounted for in a satisfactory theory. Thus suoh 
questions as the formation of individual stars, and of 
binary and multiple systems, together with the 
general increase of mass with decreasing separation, 
and the observed approximation to equipartition of 
energy among the stars seem to present the real key 
to any theory of stellar evolution. An internal 
theory can. give no explanation for the correlation 
between peculiar velocity and spectral class or the 
observed tendency for massive stars to lie in the 
galactic plane, features that must be related to the 
previous history of the stars. 

It has been customary during recent years for 
investigators on stellar evolution to devote attention 
to internal constitution with little or no regard for 
the dynamical features. It appears that Prof. Gamow 
has followed essentially in this tradition and there¬ 
fore confined his article to the modifications effected 
by the introduction of modem nuclear theory. Thus, 
in dealing with the properties of variable stars, no 
attempt is made to account for the three distinct 
periodicity groups comprised by stars of periods of 
order half a day, four days and 300 days. These 
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variables also show a marlcod preference as regards 
spoctral class, the first boing largely of cIoshob B and 
A, the second of F and G and the third of class Af. 
Moreover, tho two short-period groups exhibit a 
most remarkable property in that nono of thorn, out 
of more than two hundred available examples, 
possesses a close companion, whereas about one star 
in five of normal stars of similar spoctral classes docs 
possess a close companion. On tho other hand, long, 
period variablos appear to possess a normal com¬ 
plement of companions. The first and third types are 
stars of moderate luminosity and show no pronounced 
galactic concentration, whereas tho variablos oft 
intermediate period, the Ceplieids, are strongly con? 
centrated to the galactic plane and are among the 
most luminous known stars. Thus it is doar that 
very remarkable dynamical properties aro intimately 
connected with even the different typos of variability, 
and therefore that purely internal considerations are 
most unlikely to prove capable of elucidating the 
nature of the connexion. 

From these and many other dynamical qualities 
associated with various types of stars, it appears io 
us that Prof. Gamow has over-estimated the impor¬ 
tance of nuclear theory in tho problem of stellar 
evolution. Indeed, in our opinion nuclear physics 
has very little to add to tho results already con¬ 
jectured by astrophysicists, and oan merely serve to 
confirm these conjectures, a typical instance boing 
the mass-luminosity relation itself. Finally, we wish 
to point out that although tho present article consists 
largely of criticism, we have discussed elsewhere a 
number of the questions raised 8 , and it has boon 
found that purely dynamical oonsklomtions may be 
sufficient to provide a natural explanation of many 
of the difficulties mentioned in tins article. 

* ItoTJMfl, 144, G75, m (Hupfc, SO and OoU 7, 1000). 

•Pro* Cutnb. Phil. <*), flft (1000), 

•Mon. Not, Ilov. Astt* Mw., 08, 010 (103H), 


SCIENTIFIC AND INDUSTRIAL RESEARCH IN CANADA 


T HE twenty-first annual report of the National 
Research Council of Canada includes the report 
of the president, with reports of the various divisions 
and of co-operative investigations* together with the 
financial statement and appendixes listing the publi¬ 
cations of the Council and papers published by 
members of the staff and holders of research grants 
during the year. 

Under the Division of Biology and Agriculture 
a goad deal of attention has been devoted to plant 
hormones, and a simple method of treating seeds 
with plant hormone chemicals has been developed 
in which a carrier is utilized, either an inert dust 
suoh as talc or a seed disinfectant such as an 
organic mercurial or copper carbonate. It has also 
been found that a very small amount of hormone 
when added to the treated solution greatly reduces 
or entirely prevents the injury of seed in treatment 
with formaldehyde for control of smut disease. A 
joint project with the Dominion Forest Service and 
the Department of Agriculture dealing with forest 
tree breeding is to some extent an outgrowth of 
these plant hormone investigations, since the dis¬ 
covery of a method of inducing wood outtings to root 


more freoly has opened up now possibilities in this 
direction, particularly in tho propagation of rapid¬ 
growing and diseaso-rosistant troes. Further work 
on plant hormones has boon carried out under an 
associato committee on this subjeot, and the Division 
of Chemistry has given a good deal of attention to 
the synthesis of a series of homologues of a-naphthyl- 
acetio acid, as well as developing an improved mothod 
for the synthesis of a-naphthylaoetio acid itself. Other 
work under the Division of Biology ami Agrioulluro 
has been concerned with grain research, including the 
standardization of an experimental baking tost for 
wheat, experimental molting equipment and methods 
for barley, food storage and transport, inoluding the 
effect of freezing treatment and rato of freezing on 
the quality of frozen poultry, beef, pork and mutton 
and a survey of packing plants exporting Wiltshire 
bacon. The Division has also co-operated with tho 
Dominions Department of Agriculture in tho develop¬ 
ment of hybrids between wheat and tho Agropyrous 
or wheat grasses with the object of obtaining largo- 
seeded drought-resistant grasses for western Canada, 
and some work has been carried out on the effect of 
phytohormones on bacteria end yeast* 



no. 365a Dec. 16, 1939 


NATURE 


1021 


The Division of Chemistry has examined the 
factors involved in tho preparation of rennet casein 
suitable for tho manufacture of plastics, particularly 
buttons, and tho liighly efficient packings for frac¬ 
tionating columns and scrubbing towers designed 
in the laboratories are now being developed in forms 
specifically suited for larger scale operations. Active 
contact has been maintained with the laundry and 
cleaning industries of Canada, and the Division has 
also co-operated with the Sub-committoo on Textile 
Specifications of the Canadian Government Pur¬ 
chasing Standards Committee. An investigation of 
the laundry cleaning process with sodium hypo¬ 
chlorite has been concluded, and work carried out 
on the efficiency of wetting compounds and mixtures 
for use in the first or 'break* operation where 
thorough wetting of the fabrics iB of importance. 
The magnesian products laboratory of the Division 
has made available to the Canadian metal industry 
better refractories and a wider range which can be 
obtained from Canadian materials, notably the 
product of high-grade refractories from dolomite. 

Various barks have been investigated as a source 
of tannin for the leather industry, and in the rubber 
laboratory much work has been done on bonding 
rubber to leather, particularly the application to 
the manufacture of automobile engine mountings 
of a bopding material previously developed in the 
laboratory. Numerous tests have been made of 
such materials as paints and textiles on behalf of the 
Canadian Government Purchasing Standards Com¬ 
mittee, while a process for the preparation of organic 
mercury derivatives, particularly alkyl mercuric 
lialides and other salts used for seod disinfection, has 
been developed. Use of the disinfectants in the form 
of a dust consisting of an inert carrier adapted to 
adhere to tho seed has also boon studied, and Canadian 
bentonites or talc proved satisfactory as carriers, tho 
dust being equal in disinfecting power to tho best 
imported products. Work on synthetic rosins has 
been extended to cover tho formation of potymors 
from oliloromothyl compounds. 


The Division of (1 bonne til Engineering 1ms a wind 
tunnol for testing uoroplnno models and streamlined 
locomotives and other equipment in which uir 
resistance is important, anil a model-testing basin in 
which siinilnr problems in regard to water can lie 
investigated. Safety tests aro continually made of 
domestic oil, gas- and gasoline-burning appliances. 
Five ship models were tested during the year in the 
towing basin in connexion with tho design of private 
and Government vossols. Numerous aircraft instru¬ 
ments, gasoline and lubricating oils have boon tented 
for various branches of the Government service. 

In the Division of Physios and Electrical Engineer¬ 
ing an increasing amount of si andardizatiou and 
testing work of all types lias boon carried out. In 
addition to studies of tho hoat insulation proportion 
of building materials, the development of a suitable 
thermostat for rofrigorator oars lias rocoivod much 
attention. Thousands of aircraft oustings havo been 
examined by X-ray methods; and the cathode ray 
compass and direction finder, cletoction of fire 
tlirough haze, estimation of forest firo hazards, 
vibration in aircraft and ultrasonic generators for 
doptli sounding aro other problems under investi¬ 
gation. 

Steps were taken during tho year to reorganize the 
Division of Research Information and establish a 
Section of Research Plans anil Publications, one 
function of which is to provide technical secretarial 
services for the president and some of the associate 
committees. Stress is laid in the report, on the 
organization of an Associate Committee on Medical 
Research. The Associate Committee on Grain 
Research lias outstanding achievements to its credit 
in the solution of problems relating (o broad wheat. 
Studies of tho drying of tough and damp wheat havo 
established tho oonilitionM under whioh this can be 
done without, injury to the milling anti baking quality 
of the grain. Other investigations dealt with wood 
injury by fungicidal treatment s, effect of formaldehyde 
treatment on tho growth of wheat and prevention of 
heating of damp grain in storage. 


R. H. THURSTON: ENGINEER 

Centenary Celebrations 


T HE celebration of tho centenary of tho birth of 
the distinguished American enginoer, Robert H. 
Thurston, held at Cornell University on October 25, 
was the occasion for tlio delivery of several addresses in 
whioh tribute was paid to the groat influence Thurston 
had on engineering education arid progress, and also 
reference was made to tho part tho enginoer should 
take in the solving of social and economic problems. 
Tho addresses were given in the Bailey Hall before 
an audience of more tlian a thousand jiursoiirt, which 
included many of Thurston’s old students and 
delegates from no fewer than sixty universities and 
institutions in tho United States, Great Britain, 
Canada, France and Germany. 

When inaugurating the proceedings. Dr. E. E. 
Day, president of tho University, said that in the 
tons© and hurried living of this twentieth century of 
ours, it is difficult and at times well-nigh impossible 
to keep in dear view tho importance of the really 
durable values of life. No corrective for this difficulty 
iH so sure as the occasional review of tho qualities of 


leadership in groat men. War-racked and depression- 
ridden though this world may bo, tho force of 
individual character remains undiminishotl. As tho 
years of Thurston’s active service recede, his con¬ 
tributions to tho upbuilding of Cornell lose none of 
their impresHivenoHs, while tho lives of tlio men who 
wont out from his tutelage continue to attest the 
strength of his mind and Hpirit. 

Aflor speeches in whioh Thurston's training at 
Brown University, and his work as a naval engineer 
and os an instructor at. the United StatOH Naval 
Academy had been recalled, Dr. U. N. Davis, presi¬ 
dent of the Stevens Institute of Technology, 1 lobokon. 
dealt with “Pioneering in Engin(H>ring Hihusation at 
Stevens”, Thurston had joiuod Proshtont Henry 
Morton at Stevens in 1870, when thirty-one years of 
age, and l\o brought to bear upon the problem of an 
engineering curriculum an original mind, a wide out¬ 
look and groat forco of ohametar, There worn two 
aspects of his work at. Stevens, said Dr. Davis, that, 
soemod likely to bo iwrmunonh parts of (.ho Thurston 



1022 


NATURE 


Dkc. 16, 1939, You. 144 


tradition in engineering education. First ho scorns to 
have invented the idea that a mechanical laboratory 
is an appropriate part of an American Knginooring 
School. It is, of course, difficult in 1930 to realize 
that in 1870 this idea had to bo invented* 

Thurston’s conception of such a laboratory was a 
threefold one ; first, it should be a place whore a 
student could become practically acquainted with 
working machinery ; secondly, it should be a place 
where staff and students, working togethor, might 
by research make important contributions to the 
progress of engineering ; and tliirdly, it should be a 
place to which industry could bring its probloms, 
whether of testing, of design and development, or 
of a still more fundamental nature. 

For his laboratory Thurston invented testing 
machines, and as a servant of industry the laboratory 
played an important part when few, if any, industries 
had their own plant for routine testing. From “a 
schedule of charges” dated 1877, and signed by 
Thurston, it appears that a test on the “autograpliic 
recording testing machine, of strength, ductility, 
resilience, and determination of elastic limit, elasticity, 
homogeneousness of structure and amount of internal 
strain, with strain-diagram and record” could be 
had for three dollars. A trial of a steam engine or 
boiler could be made for twenty-five dollars plus 
sixty cents an hour for field and office labour. 

Thurston also had a conception of the fundamental 
position in mechanical engineering of the two great 
fields of the study of the properties of materials and 
of the problems of power. Further, he foresaw the 
position engineers were likely to occupy as industrial 
executives, and himself set an example to others by 
taking part in public affairs. He exemplified, con¬ 
cluded Dr. Davis, “a conception of the scopo of the 


A CCORDING to the Electrical Times of Novem¬ 
ber 10, British manufacturers are often 
criticized for not studying the requirements of over¬ 
seas markets. The reason for much of this criticism 
is easy to understand, as the conditions in the home 
markets of several of our international competitors 
are very similar to those in overseas countries which 
are large purchasers: To take a case in point, consider 
the export of radio sets. 

It is common knowledge that, in the early days of 
foreign competition in the radio market, foreign com¬ 
petitors took the lead. In the United States, for ex¬ 
ample, where a widespread short-wave broadcasting 
system was employed, manufacturers found that little 
modification to the standard models was required 
to make them suitable for reception to distant parts 
of the world. British manufacturers had no sim il ar 
home experience to rely on. Several of the leading 
firms in Great Britain have now built up an ex¬ 
port market for models which have been specially 
designed for overseas use and have achieved success 
in winning back lost ground. The General Electric 
Co., Ltd., has an organization of a world-wide 
network of completely equipped and technically 
staffed branches which offer great facilities for before 
and after sales eervioe. Its experts travel the world 
studying reception conditions and problems at first¬ 
hand. In one tour alone Nigeria and Siam, Canada, 


service of the engineer that may well bo our inspira¬ 
tion and ideal for many you-rs to come”. 

The fourth address was by Dr. W. F. Durand, his 
biographer, who dealt with Thurnton’s eighteen years, 
1885-1903, at Cornell, and the concluding address 
was by Prof. fch 0. Hollister, (loan of the College or 
Engineering, Cornell, and was entitled “Looking fco 
the Future”. After referring to tho groat material 
developments since 1808, when engineering was first, 
taught at Comoll, Prof. Hollister asked, “What lias 
all this development done to human living ?” New 
problems have arison of vast, social import, and to 
every phaso of the scene, os ho saw it, tho engineer 
has a direct relation. He must bo proj)arod to cope 
successfully with changes wrought by scientific and 
technical advance ; he is concerned with production, 
processes and organizations; ho is involved in 
problems of management, finance, public relations 
and government. It seems clear that ho is bound to 
be involved more and more in tho social and economic 
problems that lie ahead. 

There is but one way of preparing young mon for 
our expanding technical future, namely, to train 
them broadly and deeply in tho fundamental sciences. 
Some fool that engineers are not trained in civic 
consciousness and usefulness. Prof. Hollister thinks it 
only fair to say that tho whole educational field awaits 
with interest convincing testimony that, any given 
curriculum accomplishes this very desirable end. 
Civic 'consciousness is a mattor of community attitude 
rather than the result of studying any system of 
subjects. The surest way to provido tho right com¬ 
munity attitude is to prepare mon and women 
thoroughly for the parts which they arc to play in 
the community. Cornell for many years lias, in 
varying dogrooH, been functioning in this direction. 


India, Now Zealand and Hawaii wore visited, the 
total distance traversed being 50,000 inilos. As a result 
of the valuable information obtained grout improve¬ 
ments in design were facilitated and many special 
tosts, which every G.E.O, overseas radio roooivor now 
undergoes as a matter of routine, wore devised. 

Illustrations are given in tho Electrical Times of 
the apparatus used in the special laboratory and 
factory tests on tho sets in the ‘humidity cabinet’. In 
this cabinet any required temperature and relative 
humidity can be obtained and also the cyclic varia¬ 
tions representative of tropical climates. Synthetic 
rosin insulation, used for wave oliango switches, and 
rubber insulation reoeive special treatment in respect 
of both oleotrical and mechanical properties. In tho 
artificial ageing tost, specimens are subjected to high 
temperatures in an oxygen atmosphere and mtxsfc re¬ 
main Imimpaired after 200 hours’ treatment. One of 
the tests for tho mechanism of switches is to perform 
satisfactorily 50,000 operations, A motor-driven 
reciprocating mechanism operates the switch during 
the test. An instrument is also used to check the 
moisture content of wooden components to ensure 
that seasoning has been thorough. During the 
manufacture of mips condensers all the operations 
are carried out in a filtered air-conditioned room and 
glass screens protect tho condensers from the 
operator’s broatju 
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FACTORIES AND 

T HE many problems which have boon encountered 
by those responsible for blacking-out factories 
in the present emergency were discussed in some 
detail at a mooting of the Chemical Engineering 
Group of the Society of Chemical Industry which was 
held in the rooms of the Chemical Society, Burlington 
House, London, on December 8. Mr. H. W. Cremer 
presided and opened the discussion, during which it 
was manifested that the aotual blacking-out in itself 
did not produce the only difficulty. It has been found 
that t here arc psychological and physiological effects 
on tho workers, to say notliing of difficulties which 
have been introduced in the matter of ventilation. 
As regards the latter, the need for blacking-out 
factones has ratlior revealed that there is yet a groat 
deal to be learned concerning the ventilation of 
factonos in normal tunes, and the suggestion that 
this problem should bo gone into more thoroughly is 
likely to bo i nkon up by t ho Committee of the Group. 

Mr. Oremor directed special attention to the 
problem of vontilation and its effect upon night 
workers, plus the effect of reduced lighting, strossing 
that factories should be designed normally - and 
reorganized in present circumstances -with an 
appreciation of the fact that, they have to house 
human beings as well as machines. 

Mr. L, W, Robson, of Messrs. NoboPs Chemical 
Finishes, hid., Hpoakiug of the aotual physical 
problems of blacking-out, strongly advocated the 
oxtonsivo nso of paint, which ho said can bo applied 
rapidly, is choap and permits of uniform lighting 
conditions being obtained in tho factory by day and 
by night, ho that tho efficiency of workers is not 
affected, by changes in degree of illumination prior 
to and after black-out times. lie admitted that the 
objection to this is a oonsiriarnblo increase in the 
lighting bill, but claimed that the objoetion is not so 
groat as is sometimes mode out. For example, in tho 
case of buildings camouflaged with paint or netting, 
the daylight illumination is ofton roduood to an 
extent which necessitates artificial lighting during 
the daytime. Again, in many engineering shops 
whore fine work is done, bench lights ar& in constant 
use, irrespective of daylight or darkness. 

Remarking that oil-bound distempers, oil paints 
and bituminous paints are all suitable for blaoking- 
out purposoa, Mr* Robson spoke also of tho use of 
aluminium paint for vertical windows, which im¬ 
proves the general brightness of a room by its 
rofiootion, but. it must not bo xisod on roof lights, as 
it increases glint. 

An alternative to tho complete obliteration of 
windows is the use of complementary lighting, the 
colours chosen being usually orange and blue. This 
system is based on well-known optical principles and 
entails the conversion of tho windows to blue filters 
which will not pass orange light, and the use of 
lamps which give orange light free from any blue 
rays, Tho lamps may be sodium vapour lamps or 
gas-filled lamps made of suitably coloured glass, or 
ordinary lamps suitably lacquered* It was empha¬ 
sized that photographic workers find no difficulty in 
working in red or green light of much lower intensity 
than is afforded by this Hchome, (Incidentally, there 


THE BLACK-OUT 

was some difference of opinion among the speakers 
on this matter, some referring to trouble with their 
workers owing to this form of lighting and other# 
saying there had boon none, after a short period of 
time.) 

Mention was also made of fluorescent and phos¬ 
phorescent paints. Fluorescent paints or pigmonts, 
of course, give off visible light when excited by 
invisible ultra-violet light but have no after-glow 
when the excitation is removed, whereas phos¬ 
phorescent paints continue to glow after the oxoifing 
source is removed. The pigments used in those paints 
are based on zinc and oadmium sulphides. They 
must be incorporated in a special medium, and 
the paint, when applied, should bo protected with 
n final coat of clour medium. These points are 
obtainable in a vanoty of colours and glow brilliantly 
when used with a ‘black’ lamp. 

There are, of course, numerous applications for 
such paints under black-out conditions, and it is 
recommended that where a paint is required for 
direction indicators in a building which will bo 
suddenly blacked out when a warning is received, it 
should be of tho zinc sulphide typo, because of initial 
brightness. On tho other hand, outside signs, or 
doorways which must bo found after many hours of 
darkness, should be painted with an alkaline oarth 
paint. 

Dr. G, E. Koxwoll said he had found that vortical 
retort tar, when heatod under certain conditions with 
lime, had boon found excellent for blocking out roof 
lights and was very resistant to moisture, showing 
no signs of pooling off, Mr. K. A. (Iroonn remarked 
that he hod discovered this many years ago, and 
added that with good quality tar there was no need 
for treatment with lime. 

A number of other points wore ruined during the 
course of tho discussion, in which some twenty 
speakers took part, and mauy of them concerned 
the extreme difficulty of complying with tho regula¬ 
tions and maintaining xnanuftw*Luring efficiency. For 
example, thero are tho numerous cases of large 
furnaces and the problem of blocking out tho glow 
from them. In one cose, whore a complete black-out 
was effected, the men could not continue Lhoir work 
for more than two hours at a time. Homo relief was 
obtainod with a system of louvrod ventilation com¬ 
bined with a dogreo of light restriction, but it was 
extremely costly. 

One speaker remarked that where a complete 
black-out had boon 100 per cent effective, it was 
practically 100 per cent defective m rogar<ls tho 
workers, who objected to tho orange lights and blue 
windows. The lighting of goods Riflings at night has 
also entailed much difficulty and restriction of 
operations, but permission haH boon given by tho 
authorities for a modified form of lighting and an 
arrangement of switches by which all lights can bo 
instantly extinguished should a warning bo received. 

Another difficulty referred to won that of tho increase 
of temperature in buildings under black-out con¬ 
ditions, due to reduced ventilation in ooiwoquonco of 
windows having to be kept closed < o prevent omission 
of light. 
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SCIENCE NEWS A CENTURY AGO 

The Birmingham Mechanics' Institution 

On December 17, 1839, an exhibition was held at 
the Mechanics* Institution in Birmingham and. a 
correspondent wrote to the Athetwmni> “It contains 
more than one himdrod thousand articles arranged 
very tastefully in the rooms belonging to the Institu¬ 
tion. Ornithology is the richest department. in 
Natural History: there is a very perfect collection 
of British birds belonging to Dr. Lloyd ; and a 
beautiful collection of the varieties of humming bird, 
prepared by Mr. Heywood, a mechanic of Coventry, 
who devotes his leisure hours to the cultivation of 
Natural History. . . . The departments of Oeology, 
Mineralogy, and Oiystallography are rich, but not 
extensive. . . . The models of engines, machmory, 
eto„ are not so numerous as they were in the Grammar 
School during the visit of the British Association, 
but among them are some articles wliieh wore not 
then displayed, especially some lathes of admirable 
construction and great power.*’ 

Fossils from the London Clay 

On December 18, 1839, Richard Owon read to tho 
Geological Society a paper “On the Fossil Remains 
of a Mammal, a Bird and a Serpent, from the London 
Clay”. Until a few months previously the highest 
organized animal remains known to exist in the 
London clay were those of reptiles and fishes. In 
collections at Ipswioh and Woodbridge, however, had 
been discovered, teeth of a quadrumanous animal, of 
Cheiroptera, plantigrade and digitigrade carnivora, 
and of a species probably belonging to the marsupial 
order. These had been found in the London clay of 
Suffolk, To these Mr. Owen had boon enabled to 
add remains of a new and extinct genus of pachy¬ 
dermatous mammals, of a bird and a serpent. The 
first of these had been discovered in the cliffs of 
Studd Hill, near Heme Bay, by Mr. W. Richardson 
and consisted of a small mutilated cranium, about 
the size of that of a hare, containing the molar teeth 
of the upper jaw nearly perfect, and the sockets of 
the canine. The remains of birds consisted of a 
sternum with other bones, and a sacrum, both found 
at Sbeppey. The sternum forms part of the collection 
of fossils formed by John Hunter. One of the 
specimens of extinct species of serpent was likewise 
in the Hunterian collection and consisted of about 
thirty vertebrae. This also was found at Sheppey. 

Light from Plants 

At a meeting of the Botanical Sooiety on Decem¬ 
ber 20, 1839, reported in the Athmmm of Decem¬ 
ber 28, Dr. WilMiire communicated all that was then 
known with respect to the evolution of light from 
plants, a subject which had recently attracted 
some attention on the Continent, but which was 
first observed in TropdLektm rnajus. The subject 
was divided into two portions, namely, light 
evolved from dead and living vegetable struc¬ 
tures, and it appeared that wood rotted in the air 
never shines, it being requisite to be buried in the 
earth, when the sap is contained within it. It was 
observed that this effect takes place only in the 
months of July and August, in warm dry weather, 
never in damp. Several plants were mentioned as 
evolving light during the putrefaotive stage, among 
others, mushrooms, potatoes, etc. 
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SOCIAL PROBLEMS OF WAR-TIME EVACUATION 


A]N admirable review of the problems arising 
out of the sudden redistribution of popula¬ 
tion involved in tho evacuation of the priority 
classes at the outbreak of war is given in a broad¬ 
sheet on the “Home Front” recently issued by 
Political and Economic Planning (P E P). So far, 
however, there has been little ovidenee of any 
long-term thinking on those problems. Moreover, 
although a number of individual business firms 
appear to have acted on Mr. Harold Macmillan’s 
plea for a considered review of tho whole policy 
of evacuation, and returned part at least of their 
central offices from tho country into London or 
other larger cities, there are no fligns that the 
opportunity of revising and improving evacuation 
arrangements is being utilized by the Government. 

On the contrary, so far from evidence of funda¬ 
mental thinking about the essential problems, 
which have such a close boaring on the efficiency 
of our war effort and morale, everything indicates 
that evacuation questions arc being dealt with as 
day-to-day exigencies, with little attempt at the 
long-range thinking which would avoid many of 
the dilemmas at present involved. Until recently, 
no serious effort has been made to oonsider the 
problems of visitation between parents and 
children, whether of parents to the evacuation 
areas or of oliildron to their homos. 

The acute problems which evacuation has raised 
in the sphere of education arc indeed realized, and 
a belated attempt is being made to deal with tho 
difficulties of education of tho children remaining 
in the evacuated areas—difficulties which a firmer 
and more definite policy at an earlier date might 
have very considerably reduood. Even in tho 
reception areas, the essential social welfare work 
lias been loft to voluntary social service organiza¬ 
tions, and local welfare committees, and no 


organized effort made to meet tho needs of the 
children or adolescents out of school hours, away 
from homo influence and with the long nights of 
winter already horo. 

The absenco of such national direction and co¬ 
ordination not only places heavy burdens on 
local authorities, hut also is apt to engender a 
feeling of injustice in the reception areas, making 
for further attrition of the whole evacuation 
scheme. Its absence loads to grossly unfair burdens 
falling upon the teachers themselves, who an 1 
often bearing much heavier financial charges as a 
result of tho disruption of their home life, apart 
altogether from the heavier responsibilities and 
tho inroads on their private life. Tho effect of 
such factors oil the efficiency and morale of the 
teaching staff is very far from receiving the utten 
tion it deserves. 

Tho basis for any long-range policy which is to 
grapple effectively with the difficulties must be 
an impartial scientific examination of the facts, it/ 
is accordingly encouraging to find that an attempt 
at a scientific survey of evacuation problems has 
boon made in at least one district. A preliminary 
report on this investigation, which has been math* 
possible T>y a grant from the Liverpool (Jonneil of 
Social Service, and carried out by tho University 
of Liverpool Department of Social Science in co¬ 
operation with tho Liverpool University Settle¬ 
ment under the direction of Dr. Gertrud Wagner, 
has boen published by tho University Press of 
Liverpool. 

Tho roport is based on 350 interviews in the 
neighbourhood of tho settlement, and is pre¬ 
liminary to a fuller investigation ; but neverthe¬ 
less it indicates clearly that tho difficulties in 
’working tho evacuation scheme are duo to four 
sociological and psychological facts. The family- - 
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the basic unit of society—is bi'okon up in the 
evacuation area or may be gravely disturbed in 
the reception area, with serious economic and 
psychological difficulties. For most working-class 
mothers, the main or even solo purposo in lifo— 
bringing up and working for their children—dis¬ 
appears when they are evacuated. Each sooial 
group in society has its own standards of living 
and behaviour, but under the evacuation scheme 
different groups are forced to live together. 

The main difficulties discovered are listed under 
six heads. There is that of the mother in adapting 
herself to the new environment, and of the host 
in accepting the intrusion of someone with a 
different standard of living. Separation of the 
parents from the children frequently leads to a 
serious emotional problem. The provision of 
additional or better clothing for the children and 
the cost of fares to visit them present urgent 
economic problems, while lack of selection in 
placing the children and sometimes poor organiza¬ 
tion are a fourth set of difficulties. Removal of 
children from the reception areas by parents with¬ 
out due consideration or consultation, and the depar¬ 
ture of the mother from the home leaving behind 
members of the family unused to managing on their 
own, apart from the economic difficulty qf keep¬ 
ing two homes going, are further causes of trouble. 

These difficulties are not to be dismissed lightly, 
and the report makes a number of suggestions for 
meeting them. The appointment of trained sooial 
workers in each reception area to visit the homes 
regularly and give informal advioe to the hosts on 
the care of the children and their eduoation, and 
to straighten out difficulties the hosts may have 
had with the children, would solve many problems. 
Propaganda by wireless talks or in the press 
advising mothers against visiting their children 
too soon after their removal from home or against 
being unduly influenced by letters written in a 
moment of depression would be of service, while 
sooial workers could also assist in diverting heavy 
demands on the mothers for clothes to organ¬ 
izations dealing with such matters. 

Accurate knowledge in advance of the available 
accommodation in a reception area is essential, 
and also arrangements for medical examination of 
evacuees to secure diversion to camps or hostels 
of those unsuitable for private houses. Requisi¬ 
tioning of empty houses in the reception areas to 
deal with emergency cases is also recommended, as 
well as some regulation to prevent the removal 
by parents of their ohildren without the 


consent of the appropriate oduouiionul authority. 

It would bo unfair to expect of a preliminary 
report more than recommendations to mitigate 
the difficulties, and this investigation, which 
incidentally, by illustrating the admirable contri¬ 
bution which the universities can make in social 
research, underlines the recent appeal of the 
National Union of Students for liberal support by 
the Government even in war-time, only indicates 
the wide field oj>en for both private tuul official 
investigation if an adequate and resolute policy 
is to bo evolved. Urgent os is the need for such 
investigations, there arc matters in which imme¬ 
diate action is called for. The question of holidays 
has to bo faced boldly and frankly, whether from 
the point of view of tho children, the teachers or 
the hosts, The construction of school camps nmlB 
expediting, and a largo expansion of that pro¬ 
gramme would alleviate many difficulties. The 
school medical services must bo reorganized in 
time to copo with any of tho usual spring epidemics, 
and strenuous efforts made to safeguard, in recep¬ 
tion as well as in evacuation areas, not merely 
toaohing and discipline bub also tlio whole system 
of milk, medical, nursing and dental services, 
which largely came to an end when the schools 
were closed. 

One recommendation of tho Liverpool report 
would appear to be fundamental. Unless it is 
known what numbers of children are to stay hi 
tho country, reorganization of education in tho 
reception areas, tho oponing of temporary schools^ 
and hostels, tho building of eamps, and tho release 
of tho local schools from tho shift system cannot 
proceed, Parents should at least bo requested by 
authority to make a definite choice and compelled 
to abide by it. 

Education is, however, only one aspect of civil 
life which has boon disturbed by evacuation, and 
oven here the problems are far from being confined to 
those of school-children. Inteohnioaland university 
education, problems havo beon raised which are 
equally aoute ovon ifless in magnitude. Profound 
disruption has boon experienced in professional lifo, 
and tho reoent acceptance by tho Ministry of 
Health of the proposals of tho special Advisory 
Emergency Hospital Medical Servico (Jommittoo 
for reorganization of tho emergenoy medical ser¬ 
vice oovering tho hospitals, the medical staffing of 
first-aid posts and tho position of specialists, 
indicates that in one important sphoro at least 
the opportunity of readjustment and reconsidera¬ 
tion has beon utiltoed. 
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Much more, however, might be done to correct 
defects in our emergency plana, given the willing¬ 
ness of authority to recognize such defeots and 
accept constructive criticism. Measures to facilitate 
the resumption by adults of family life might well 
assist in guaranteeing the maintenance of our 
economic strength and the expansion of industry 
necessary both for the output of munitions 
and the buoyancy of the national finances. As 
Mr. Macmillan suggested, even now large industries 
and Government departments could consider 
a return to normal, or at least locate their units 
in accordance with long-range plans in which all 
the risks and disturbances are weighed. The 
surrender by Government departments of schools 
and hotels so hastily commandeered should not 
only diminish some of the evacuation difficulties 
in the educational field but also remove a potent 
cause of public discontent. 


The importance of this factor must not bo over¬ 
looked. In the absence of any attempt to redrosn 
the mistakes made in this matter of commandeer¬ 
ing—to repair the disturbance of education and 
destruction of equipment which occurred although 
alternative office accommodation was available, or 
to do justice to those who have suffered from the 
commandeering of hotels and other buildings—a look 
of confidence is engendered alike in the impartiality 
and the integrity of the central administration. 
There can bo no mistake as to the firm determination 
of the nation to see war through to victory, or as 
to the equally firm determination to have the 
utmost competence in its oonduot. Refusal to 
acknowledge and rectify mistakes, or to accept 
constructive criticism, only undermines the good 
will and morale upon which tlio struggle and, above 
all, the unprecedented redistribution of population 
and activity make suoh tremendous demands. 


THE LIFE-WORK OF MY FRIEND F. W. H. MYERS 


Human Personality and its Survival after 
Bodily Death 

By Frederic W. H. Myers. Vol. 1. Pp. xlvi-f 
700. Vol. 2. Pp. xx -f 600 (London, New York 
and Toronto : Longmans, Green and Co , Ltd., 
1939.) 36?. not. 

F REDERIC W. H. MYERS died in Romo in 
1901, just as this century opened ; but he 
left behind him a mass of writing which was 
afterwards edited and published as two volumes 
on “Human Personality”, reviewed by mo in 
Nature of June 18, 1903 (68, 145), These books 
repiesent for all time his real life-work, that for 
which ho was willing to live laborious days ; they 
represent what he genuinely oonceived to be a 
message of moment to humanity; they are his 
legacy to posterity; and in the light of the facts 
contained in them ho was willing and even eager 
to die. 

Death Myers did not dread. That is true ; and 
lxis clear and happy faith was the outoomo entirely 
of his scientific researches. The years of struggle 
and effort and systematic thought had begotten in 
him a confidence as absolute and supreme as is to 
be found in the holiest martyr or saint. By this I 
mean that it was not possible for anyone to have 
a more absolute and ohildlike confidence that 
death was a mere physical event. To him it was 
an adversity which must happen to the body, but 
it was not one of those evil things which may 
assault and hurt the soul. 


Myers would have described himself as one 
who walked by sight and knowledge rather than 
by faith, and his eager life-long struggle for know¬ 
ledge was in order that ho might by no chance be 
mistaken. To some, conviction of this kind would 
be impossible—they are the many who know not 
what science is ; to others, conviction of this kind 
seems unnecessary—they aro tho favoured few 
who feel that they have grasped all needed truth 
by revelation or by intuition. But by a lew here 
and there, oven now, this avenue of knowledge 
concerning tho unseen is felt to bo open. Myers 
believed that hereafter it would bocomo open to all, 

Tho doctrine which Myers arrived at after years 
of study is that each individual as we perooivo 
him is but a small fraction of a larger whole, is as 
it wore the foliage of a tree which has its main 
trunk in another order of existence, Tho metaphor 
constantly breaks down, as all metaphors must 
sooner or later ; for some purposes it would scorn 
better that tho tree should be inverted ; and the 
adjective “subliminal” contains no reference to 
what is beneath, except in tho sense of foundation 
and support; in every other aspoot tho subliminal 
is probably the more real and more noble, more 
comprehensive, more intelligent self, of which tho 
supraliminal development is but a natural and 
healthy and partial manifestation. 

The products of tho subliminal aro to bo regarded 
as “lughor” in a definite sense than those of tho 
supraliminal. The supraliminal is that wliioh is 
the outcome of terrestrial evolution, and so is able 
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to manifest itself in a planetary manner; the 
subliminal has a cosmic existence, which may play 
a part in terrestrial evolution hereafter, but at 
present only shows signs of doing so, as, for 
example, in the supernormal uprushes which are 
known as the inspirations of genius ; signs which 
may be taken as anticipatory of the course of 
evolution in the future. 

In this way sleep, death, genius, insanity, 
hysteria, hypnotism, automatism, clairvoyance, 
and ah other disintegrations, abnormalities, and 
supemormalities of personality, fall into a con¬ 
sistent comprehensive scheme; and it is the 
object of the work to elaborate this hypothesis 
and to unify all these strange features of human 
personality, features whioh have so long afforded 
an exercise alternately to resolute credulity and 
to blatant scepticism, and have so perennially 
perplexed mankind. 

The central feature of the book is the “Soheme 
of Vital Faculty 55 , an elaborate and comprehensive 
scheme, which will be found in the second volume 
between pages 605 and 665, a scheme on which Myers 
bestowed a great deal of thought and which I saw 
emerging from his pen at the time he was writing 
it. It constitutes a synthesis or conspectus of the 
whole, wherein each vital faculty is displayed 
under the aspect appropriate to the three heads, 
somatio, psychic, and pneumatic; or, as he 
styled them, supraliminal, subliminal, and 
spiritual. 

How far such a soheme as this soars above the 
range of the orthodox soiencc of to-day is apparent 
from the fact that few of the faculties catalogued 
and classified in it, beyond those in the first 
category, are aB yet generally recognized as 
existing at all. A few from the second or middle 


category aro coming into recognition -such as 
suggestion, hyperesthesia, psycho-therapeutics, 
and telepathy—but the greater part oven of this 
second list is still only on the outskirts of roooguizod 
knowledge ; while in Myers’s view it is the third 
and at present wholly ultra-scientific category 
which lies in the path of future knowledge and 
development, and constitutes the most pregnant 
portion of his moseage to mankind. 

It is not to bo claimed that these volumes will 
convince a reader of the survival of personality 
beyond bodily death if ho was previously hostile 
to or otherwise fortified against such an idea. 
Perhaps they will convinco nobody. The main 
objeot of tho work is not edification and finality, 
but stimulation to inquiry; and oonviotions of 
any value are seldom attained by more reading; 
they can only bo formed by soaking one’s mind in 
a subject for years, by “continually thinking unto 
it 55 , as Newton said. As the outcome of such a 
process, it became Myers’s undoubted belief that 
intelligence and human personality persist beyond 
bodily death; and that, botwoen the two states 
or conditions of being, intercommunication though' 
difficult was not altogether impossible. But this 
conclusion of bis has boon popularly seized and 
over-emphasized until to many of his contem¬ 
poraries it seemed that an easy credulity on this 
point was his characteristic attitude. Nothing 
could be further from tho truth. Easy credulity 
does not load to a life-long labour and evolution of 
a comprehensive schorno such as this. 

It would have been an appalling blunder to 
have allowed such a book as tins to fade out of 
remembrance and become impossible of attainment^ 
by the younger generation, especially at a time 
like the present. Or,mm J. Lodok. 


OLD AND NEW ASTRONOMY 


One Day Telleth Another 
By Stephen A. Ionides and Margaret L. Ionides. 
Pp. arii+324-f 31 plates. (London: Edward 
Arnold and Co., 1939.) 10$. 6d. net. 

■JV4TANY books have been published on descrip- 
LVA tive astronomy for general readers, ranging 
from simple stories intended to interest children in 
the starry heavens to surveys of celestial fact and 
theory requiring tho intelligent attention of mature 
minds to comprehend them. All such works tend 
to remove the heavens farther and farther from 
the earth, though tp early peoples these were 
complementary parts of a living universe. The 


quaint figures whioh, in ancient times, markod the 
positions and forms of tho zodiacal and other 
constellations have disappeared from cel ostial 
globes and maps, and tho goddess Urania has lost 
her place among the other muses. 

Mr, Ionides and his daughter have revived the 
human spirit in ancient astronomy and have thus 
given new life to its presiding genius. In some 
aspects, their book is reminiscent of “Astronomical 
Myths 55 , by J. F, Blake, which was based upon 
Camille Flammarion’s “History of the Heavens 55 , 
and describes early observations and conceptions 
relating to the earth and the universe associated 
with the affairs of life and with religion. That 
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work, and R A Procter's “Myths and Marvels oi 
Astronomy”, were published more than sixty years 
ago, and arc unknown to most of the present 
generation of observers and readeis of astronomy 
The volume before us, written in the light of 
additional archaeological knowledge and astron¬ 
omical discovery, should appeal to a wide circle 
of readers more interested in humanistic aspects 
of soionce than in simplified accounts of new 
scientific knowledge—factual or speculative. 

The subjects of the chapters are time, days, 
seasons, the sun, the moon, eclipses, planets, 
comets, calendar, precession, constellations, naviga¬ 
tion, geography, astrology, and cosmology ; and 
in each of them old and new ideas are lucidly 
combined and mterpretod. The field of inquiry 
and thought is vastly more extensive now than 
in the times of the astronomers of Babylonia, 
Egypt and Greece, but the intelligence of man has 
not undergone similar expansion ; and if philoso¬ 
phers of those anoiont days could be reincarnated 
now, they would see dearly, in Mr. and MisH 
Ionides* book, how present knowledge has de¬ 
veloped out of their own contributions in a natural 
sequence. 

What would bo strange to such philosophers is 
the great extension of the field of observation 
rondered possible by the use of optical and other 
scientific instruments. But though we now measure 
time and angle in seconds, the division of the 
zodiac into twelve signs of 30° each was the origin 
oi the division of the circumforenco of a circle 
into 300°. As to the use of the number twelve, 
the late Dr. J. K. Fotheringham, the great authority 
on ancient astronomy and ohronology, showed that 
it was used by tho Sumerians to divide tho day, 
and that the Babylonians afterwards divided day 
and night each into twelve hours. It was natural 
for the Chaldeans, with whom sixty was an 
important number in their system of numeration, 
to use it in subdividing the hour into sixty minutes, 
and, later, into sixty seconds. The construction of 
accurate instruments to measure seconds of time 
and angle came long after theso units had their 
origin. 

It is of interest to traoe in a single chapter of 
this volume how the old and new astronomy are 
combined; and that on tho sun may be appro¬ 
priately used as an example. The sun as the source 
and benefactor of all life on the earth was the 
essential idea of the religions of many ancient 
peoples, and its worship was particularly dominant 
in Egypt. The first truly monotheistic religion was 
that founded by Ikhnaton, whose followers 
worshipped the sun as a symbol of the one and 
only God—“Thou disc of the sun, Thou living 
God: there is none other beside Thee”, In his 
“Moses and Monotheism”, Freud, shortly before 


Ins death, traced the transition of Ikhnnton’s 
teaching from Egypt into Palestine with the 
Exodus of the Hebrews. Long afterwards, Ezekiel 
was lamenting that tho women of Israel wore weep¬ 
ing for tho departure of Tammuz—tho sun-god of 
the Sumerians, Babylonians and Assyrians, Out 
of theso ideas came the Greek gods or tho sun— 
Phoebus and others—but those deities thou be¬ 
came objects of inquiry, and Aristarchus used 
goometry to estimate the distance of tho sun fiom 
the oarth. About 1000 B o., Zoroaster identified 
the “God of Light” with goodness, and evil with 
darkness, and called his god Mazda, tho name given 
to-day to a well-known typo of electric lamp 
Because tho study of light boiongod to theology, 
it was encouraged when other branches of physical 
science were snares of the devil. So wo art* led up 
to modern times, with the discovery of helium in 
tho sun by Sir Norman Lockyor (whoso name, 
however, is not mentioned), and its isolation 
twenty-six (not twenty as stated) years later by 
Sir William Partway from tho mineral olevoite. 

Continuing their romantic story, tho authors 
proceed to some modern aspects of solar physics. 
Referring to terrestrial influences of sunspot 
activity, thoy state that wot and dry seasons arc 
associated with tho sunspot cyolo, but this simple 
relationship has nevor been established. Prof. 
A E Douglass's studies of the rings in sections 
of tree-trunks, though of scientific importunw, 
cannot in any way bo accepted as proof of such 
a connexion; while the statement that there wore 
no spots on the sun during the seventy years from 
1(545 to 1715 requires more confirmation than that 
given in “a lotto from a London astronomer”, 
From sun-spots the authors pass to the chromo¬ 
sphere, prominences and tho corona, and thoy 
point out that the form of tho corona at minimum 
epochs of solar activity is roughly represented in 
the “ring with wings” found throughout Babylonia, 
Assyria and Egypt. Many motor-ears to-day carry 
upon their bonnets a form of tho Egyptian ring 
with wings. The chapter ends with a reference to 
Dr. B. Lyot's photographs of the solar corona 
and prominences without an eclipse and to the 
construction and use of Halo’s speotroholio- 
graph. 

The other fourteen chapters of tho book similarly 
combine the archaeology of astronomy with modern 
knowledge of tho heavens. The pattern presented 
to the human mind to-day is made up of tho warp 
and woof of time and thought from many stages 
of civilization; and, though the ultimate design 
bo still unknown, tho loom will continue to weave 
the threads of knowledge into a fabric which 
worthily represents man's endeavours to under¬ 
stand Nature and his place in it, 

R. A. Gauaoav, 
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STRATIGRAPHICAL STUDIES OF CALIFORNIA 


Miocene Stratigraphy of California 
By Robert M. Kleinpell. Pp. ix+450+22 plates, 
(Tulsa, Okla.: American Association of Petroleum 
Technologists ; London : Thomas Murby and Co , 
1938). 22s. 6d 

HE geological pioneer in any newly explored 
area distinguishes certain broad stratigiaphi- 
cal units, based primarily on lithic characters, and 
secondarily on the contained fossils. He corre¬ 
lates these units roughly with those on the familiar 
time-scale, As subsequent research, in the course 
of years, is extended in area and intensified in each 
looality, palaeontological evidence becomes increas¬ 
ingly important, and problems of interpretation 
and correlation arise. Does a well-marked lithic 
change, say, from shale to sandstone or limestone, 
correspond to a definite moment of time, or did 
it take place earlier here than there 1 What 
faunal aggregates may be trusted as exact age- 
indexes (zone-fossils), and which give ecological 
evidence (facies-fossils) ? How can time-divisions 
based on Foraminifera be correlated with those 
based on Mollusca, echinoids or vertebrates ? All 
these problems are faced by Mr. Kleinpell in his 
revision of the Miooene of California. 

The Neogene of California is disposed in tootonio 
basins, about a dozen in number, from Humboldt 
in the north to Los Angeles in the south. About 
half-way along is the Paso Robles basin, and in 
this lies the Reliz Canyon, which provides the 
author with his type section The aerial photo¬ 


An Ecological Glossary 

Compiled by J. Richard Carpenter. Pp. ix+ 318. 

(London; Kegan Paul and Co., Ltd., 1938.) 15s. net. 

HERE are two ways of compiling a glossary; 
the oritioal and exclusive, and the complete 
and impartial. Dr. Carpenter adopts the second 
method. Its advantage is that it brings all the 
varying terms and expressions together and 
reveals in a striking way the inconsistencies and 
unresolved conflicts found in a comparatively new 
science such as ecology. Its disadvantage is that 
it conceals the dead words and meanings among 
the living. A compromise, relegating obsolete 
words and meanings to smaller print or brackets 
seems desirable and might be suggested for future 
editions. 

Ecology, like genetics and other recent dis¬ 
ciplines in biology, applies to both plants and 


graph serving as frontispiece shows tin* area to be 
sufficiently arid to give a practically continuous 
exposure ; but one must admire the painstaking 
determination with which so many successive 
associations of Foraminifera woro collected, identi¬ 
fied and tabulated, Such labour would scarcely 
have been thought of without the stimulus whiA 
the search for oil has given to the detailed study 
of Foiamimfera 

The first half of the text consists of discussions 
on matters of correlation, which are not only of 
great importance to all who are concerned with 
the Tertiary geology of the Pacifio slope of North 
America, but also to all geologists intorosted in 
the problems outlined in the first paragraph of this 
notice. The author introduces a now series of 
divisions (with new names) which ho believes to 
have a precise age-valuo, replacing such well- 
known terras as Monterey Shale, which will always 
keep their broad stratigraphioal and physiograph- 
ical usefulness, but are misleading when lalton as 
corresponding to the same duration of time 
wherever they ooour. This first part is illustrated 
by maps, sections and tables, the largest of which 
occupy a pocket in tho cover. Bibliographical 
references are very full. Tho second half is a 
systematic catalogue of Foraminifera, illustrated 
by twenty-two plates. There do not appear to 
bo any new species. 

This should bo tho standard work on the Miocene 
of California for years to oomo A, M. D. ^ 


animals. It is interesting to examine its termino¬ 
logy from this point of view. Evidently botany 
was the predominant partner at tho time tho 
special terminology was in process of formation, 
as all the basic terms for associations appear to 
rest on plant oriteria. Only in such ancillary 
matters as bird-watching do we find an infiltration 
of terms based on zoology. This may, of course, 
be due in part to the faot that the plant con¬ 
stituents of a society are more fixed than the 
animal ones and less liable to wander out of the 
picture; but it seems probable that zoological 
terms will bulk more largely in future editions. 
The glossary shows certain inconsistencies in terms 
which ecology shares wifch genetics, for example, 
Variation’; and Dzierzon’s ‘theory’ or ‘concept’ 
is ju$t a fact. 

The sight of more than three thousand technical 
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expressions brought together moves one to reflect 
on their quality as language. The great majority 
of ecological terms are from the Grooco-Roman, 
to which biology seems undivorcoably if unhappily 
wedded. They vary in sound from the not un¬ 
pleasing ‘kaUoplankton 5 and ‘quaquaversal 5 to the 
repellent ‘autephaptomenon’ and ‘necrocoleopier- 
ophilous’. It is at times a shock to meet a native 
word, like ‘plot’, which appears sandwiched 
between ‘ploadostadion’ and ‘plotophytes 5 . Prof 
(dements, the noblest Graeco-Roman of them all, 
is credited with more than four hundred terms. 
The non-classical words are broadly international; 
most abundant are German (translated), Spanish 
and Portuguese; but French, Italian, Danish, 
Norwegian, Afrikaans, Serbian, Russian, Magyar, 
Arabic and Swahili words oocur, together with 
some unidentified by the reviewer. One wonders 
if it is wholly wise to use outlandish languages ; 
though they sound as a rule better than the Greek 


examples, they are difficult to cheek and thus lead to 
confusion, witness the entries under f igapu\ 'ygupo* 
(not cross-referenced), ‘igaqu’ (j>. 228) and 'em- 
gapu’, all apparently equivalent lx) the ‘rcbalsa’, 
or iu plain English, llood-forest, of the Amazon. 

The book, though not free from misprints, iH 
well produced. In addition to 287 pages of glossary 
there are a useful introduction and a bibliography, 
while appendixes give tabular comparisons of the 
plant-sociological terms of opposing schools, and 
reprint important plant and animal regional maps. 
Dr. Carpenter cites, wherever possible, the author 
from whom ho takes his definition, with the date - 
a practice to be commended to all compilers of 
scientific glossaries. He has carried out his task 
in a painstaking and exhaustive way, going so far 
as to define Torcshoro’, ‘reprint’ and ‘peek-order 5 . 
The book will bo popular in university depart¬ 
ments and will prove a valuable basis for any later 
critical survey of ecological terms B. 8. 


THE WORLD AFFAIRS SERIES 


Oxford Pamphlets on World Affairs 
No. 1: The Prospects of Civilization. By Sir 
Alfred Zimmem. Pp. 32. No. 2 : The British 
Empire. By H. V. Hodson. Pp. 32. No. 3 : Herr 
Hitler’s Self-Disclosure in “Mein Kampf”. By 
R. 0. K. Ensor. Pp. 29. No. 4 : Economic Self- 
Sufficiency. By Prof. A. G. B. Fisher. Pp. 32. 
No. 5 : “Race” in Europe. By Prof. Julian 
Huxley. Pp. 32. No. G : The Fourteen Points 
and the Treaty of Versailles. By G. M. Gathomc- 
Hardy. Pp. 40. No. 7 : Colonics and Raw 
Materials. By H. D. Henderson. Pp. 32. No. 8 : 
‘iiving-Spaco” and Population Problems. By 
R. R. Kuczynski. Pp. 32. No. 9: Turkey, 
Greece and the Eastern Mediterranean. By G. F. 
Hudson. Pp. 32. No. 10 : The Danubian Basin. 
By C. A. Macartney. Pp. 32. No. 11: Tho Dual 
Polioy. By Sir Arthur Salter. Pp, 32. No. 12: 
Encirclement. By J. L. Brierly. Pp. 32, No. 13 : 
The Refugee Question. By Sir John Hope Simpson. 
Pp. 32. (Oxford : Clarendon Press ; London : 
Oxford University Press, 1939.) 3 d. net each. 

npHE admirable series of Oxford Pamphlets on 
* World Affairs, of which the first thirteen 
titles given above were published before the 
outbreak of war, have lost nothing of their 
value on that score. The brief aooounts they 
give of current international topics will serve to 
assist in the clear understanding of the events which 
forced Great Britain into war, and to strengthen 
the determination to bend all our efforts to 
suocoss. 


In the first pamphlet of tho series, Sir Allred 
Zhnmern discusses the factors which have de¬ 
stroyed internationalism in tho modern period, the 
necessity for applying moral standards to political 
relations, and tho problem of adjusting the social 
and political habits and traditions of mankind to 
the conditions of the modern world. Tho optimism 
of 1919 failed to recognize tho dimensions of the 
problem that lay before tho civilized world. Mir 
Alfred insists that the problem which bafilos and 
discourages us in 3939 has political, economic and 
moral elements. The last lie considers is tho most 
important; for, if least urgent, it is a permanent 
problem in all political life. Tho difficulties which 
have always attended this problem, for example, 
from the fact that polities is concerned with power, 
have been intensified by the enlargement of tho 
rule of political life through tho multiplication of 
international contacts, and also through the 
weakening of moral standards. While Sir Alfred 
does not believe it is possible to eliminate tho 
tension between moral ideals and political realities, 
it is quite possible to lay down general principles 
of political conduct which afford -sure guidance 
in particular circumstances as they arise. 

In regard to the economic clement, which is a 
long-distance problem of adjusting tho social and 
political habits and traditions of mankind to the 
conditions brought about by tho Industrial Revolu¬ 
tion, Sir Alfred suggests that wo should begin by 
finding tho smallest ohango in our established 
social and political habits and arrangements which 
will enable mankind to reap tho benefits of tho 
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age of powei, abundance and interdependence 
Determination of the least possible change, not 
the greatest possible change, would, by easing the 
strain on the ordinary oitizon, make it possible to 
leap the benefits which science has placed within 
our power In regard to formation of a now habit 
of mind to meet the requirements of our problems, 
it is sufficient that most of the citizens of the respon¬ 
sibly governed countries should be world-minded. 

On the political side, Sir Alfred considers the 
political problem of Europe to-day is that of the 
political immaturity of the German people. Until 
that chronic condition has yielded to treatment, 
Europe will remain a politically backward con¬ 
tinent, and the statesmanship of the democracies, 
which otherwise might be fully employed in 
breaking down prejudices surviving from outworn 
conditions and leading the European peoples into 
the larger world opened out to them by scicnoe, 
must be expended in counteracting or overthrow¬ 
ing a senseless militarism 

This pamphlet is followed by one on the British 
Empire by H. V. Hodson, in which the status of the 
different members of the British Commonwealth 
of Nations, the position of the Crown in Imperial 
relations, the question of Dominion neutrality in 
time of war, the co-ordination of defence, trade 
relations within and without the British Common¬ 
wealth, problems of migration and race aro 
concisely and lucidly explained and discussed. 
This is followed by Mir. R. C. K. Ensor’a account 
of Herr Hitler’s disclosures of policy in “Mein 
Kampf” and of the extent to which this polioy 
has bo far been oarried out. In addition to assessing 
future possibilities, Mr. Ensor briefly describes 
Hitler’s theory of ‘race’, the doctrine of Leberwraum 
or ^habitat’, and the scale of annexation prescribed 
for Greater Germany. In the fourth pamphlet, 
“Eoonomio Self-Sufficiency”, Prof. A. G, B, Fisher 
discusses the fallaoies which underlie the policies 
of ‘autarky’ or economic self-sufficiency, the 
pursuit of which in certain countries has aggravated 
the economic problems of the world in reoent 
years. In the fifth pamphlet, based on sections of 
the book “We Europeans”, under the title “ ‘Race’ 
in Europe”, Prof. Julian Huxley demolishes the 
myth of racialism and shows that the theory of 
an ‘Aryan race’ is a myth. The violent racialism 
in Europe to-day is a sympton of Europe’s exag¬ 
gerated nationalism; it is an attempt to justify 
nationalism on a non-nationalist basis, and to find 
a basis in science for ideas and polioies which are 
generated internally by a particular economic and 
political system, are relevant only to that system, 
and have nothing to do with science. The cure for 
the racial mythology with its accompanying self¬ 
exaltation and persecution, is a re-orientation of 
the nationalist ideal and an abandonment of 


claims by the nations to absolute sovoioign rights. 
Science is bound to point out the biological 
realities of the ethnic situation and to rofuso to 
lend sanction to the racial absurdities and the 
racial horrors perpetrated in the name of science 
Prof. Huxloy states that all the facts aro against 
the existence in modem Europe of anything in 
the nature of sepaiato human races, lie also deals 
with national types, the Jewish question and tho 
advantages of race mixture 

A seventh pamphlet, “Colonies and Raw 
Materials”, by II D. Henderson, discusses tho value 
of colonial possessions to a metropolitan country, 
especially as sources of ‘raw materials’. Mr. 
Henderson concludes that tho industrial peoples 
of Europe, whether thoy possess colonies or not 
have no reason to apprehend any difficulty in 
obtaining iropieal raw materials, or raw materials 
of any kind, in a peaceful world. One of the 
problems of world-oconomios to-day is tho excess 
of supply of primary products over demand. While 
the supply of raw materials of most types is 
tending to increase more rapidly than before, the 
populations of tho industrial countries are increas¬ 
ing more slowly and will soon probably decrease. 

Tho next pamphlet in tho series (No. 8), by 
R. R. Kuczynski, examines in detail tho so-called 
problem of Lebermaum or living space. Di 
Kuczynski’s survey of this problem of population 
leads to the conclusion that from an economic 
point of view Germany’s living-space is more 
valuable now without colonies than it was before 
the War of 1914-18 with colonics. She does not 
require colonies to relievo population pressure in 
the motlior-oountry. Her former colonies would 
not be in a position to provide her with foodstuffs ; 
they could only supply hor with a negligible 
fraction of her requirements of raw materials, 
unless forced labour were introduced on a gigantic, 
soalo. The return of hor former protectorates 
overseas is demanded for military reasons and to 
exploit them at the oost of the ‘natives’. 

Other aspects of this question aro discussed by 
Prof. J. L. Brierly in Pamphlet No. 12 (“Encircle¬ 
ment”), in whioh the political significance of tho 
problem of Lebmaraum is indicated. Prof. Brierly, 
pointing out the reality of enoirolomont, shows 
how nearly all European countries aro in fact 
encircled, but the enoirclement of whioh Germany 
complains is a defensive measure provoked by 
Germany’s own aggressive measures and broken 
faith. A pamphlet by Sir Arthur Salter (No. 11: 
“The Dual Polioy”) largely summarizing his book 
“Seourity: Can We Retrieve It ?”, outlinos tho 
polioy pursued by the British Government sinoe 
March 15, 1939, resting on tho twin foundations, 
resistance to force, and the constructive work of 
building peace. 
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MAGIC IN MEXICO 


TT has been remarked by more than one observer 
-*■ of the population of Mexico that whether 
account be taken only of the indigenous inhabitants 
of purely Indian descent, who subscribe to the 
observances of the Catholic Church, or those of 
"mixed blood bo brought into the picture, it 
includes a large number who habitually, and as a 
matter of course, take part in ceremonies and 
rites which are either completely pagan or have 
been adopted into the local ecclesiastical calondar 
with no more than a venoer of Christianity, whioh 
barely covers and does not disguise their truo 
character. In remarking on such observances, no 
reference is intended to the beliefs and customs of 
those Indian peoples of Mexico who are as yet 
but little affected by European civilization, and 
of whom there is still a considerable number. 

A record of some remarkable oeremonies of a 
magico-rcligious nature has been made reoontly 
by Dr. Robert Gessain in the course of an expedi¬ 
tion to the Hidalgo State or Province of Mexico, 
on behalf of the iScole fran 9 aise de Mexico, to 
which reference is made in another columu of this 
issue (seo p. 1039). Although compelled by ill- 
health to return to Europe before his work was 
completed, Dr. Gessain was able so far to win the 
confidence of a suspicious people as to bo allowed 
to witness the performance of a number of those 
eoremonies, and also to Heourc descriptive accounts 
of others which had not been porformod for very 
many years. The observances, it is behoved, or 
known in certain instances, have a wide currency, 
with local variation, among neighbouring Indians 
belonging to groups other than that with which 
ho was concerned; but it was impossible, owing 
to the circumstance mentioned, for him to enter 
upon the comparative study, whioh is obviously 
an essential for fuller understanding. 

The Indians among whom Dr. Gcssain’s 
researches were carried on are the Tepohua, a 
group numboring approximately six thousand, 
who live in the village of Huohuetla of approxi¬ 
mately a thousand inhabitants, and the sur¬ 
rounding district, which falls within the respective 
borders of throe States, or provinces, Puebla, 
Hidalgo, and Veraoruz, and lies on the Atlantic 
slope of the high oentrai plateau. The Tepehua 
are surrounded by villages of Otomi and Totonao ; 
and although on lingustio grounds they have been 
assigned to the Totonac group, it is permissible to 
doubt whethor their affinities with their neighbours 
have been defined with complete certainty. They 
have been visited by European observers on two 


previous occasions only—Frederick Starr in 11)00, 
and Holga Larson in 1934 

While participation in similar oeremonies, or 
rather their local variants, appears to be virtually 
universal among the Otomi, the number of Tepehua 
who take part regularly is about two thirds o£ the 
total, the strict Roman Catholics standing aloof. 
There is, however, a considerable marginal body 
which is prepared to take part in pagan coromoniai 
or Christian ritual indifferently. Tho mixed broods, 
numbering about a hundred, being resident with 
a view to commercial interests only, take no part. 

Owing to a variety of influences, the cult has 
tended to become something in the nature of a 
survival within the last twenty or thirty years. 
The sorceror-priests (brujos) are loss numerous, and 
the performance of the ceremonies is now of a loss 
extended oharaotor. Nevertheless, bhe cult is still 
full of vitality, as is shown by tho amounts tho 
votaries are prepared to pay tho brujos for tho 
performance of a ceremony, such as that of the 
opening of a new houso, or in connexion with tho 
birth of a child. The cult is said to flourish with 
most vigour in Wan Francisco (Veracruz), wliore 
Tepehua emigrants arc numerous. 

The ritual ceremonies are many in number. Of 
these, somo, connected with tho routine of cultiva¬ 
tion, or the climatic oyole, are periodic ; others are 
occasional and indeed, it was stated, had not boon 
X>erformod for twenty-live or thirty years. Again, 
the ceremonies may either be associated with an 
individual misfortune, such as an illness, or a 
collective disaster, such as a river-flood. 

Dr. Gessain describes in detail a number of 
ceremonies, or magioal practices, in which the 
services of the brujos are sought: the opening of 
a new house or sugar cane mill; tho ceremony of 
the maize harvest or general harvest festival, in 
whioh the whole community takes part, and at 
which all brujos aio present, but rooeive no foo ; a 
ceremony in tho dry season for the protection of 
the maize and the other crops from both drought 
and the depredations of birds and vermin; for the 
bees, this a fertility ceremony when an insuffi¬ 
ciency of wax is being produced, wax being of 
more importance than the honey on account of its 
use for ritual purposes; the installation of a sor- 
coror-priest; when the river floods, again a cere¬ 
mony at whioh several brujos are present, and most 
or all the members of tho community ; for curing 
disease and ill-health; against epidemics; for curing 
sterility in women; at and after child-birth; to 
secure the fertility of young girls; for tho dead and 
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after death; and numerous enchantments to pro¬ 
cure or retain love, to ensure fidelity intho married; 
to avert jealousy, and the like. 

Without entering into an analysis of the details 
of the ceremonies, which Dr. Gessain describes, 
attention may he directed to certain characteristics 
which afford a general idea of the nature of the 
ceremonies They usually include offerings and a 
sacrifice, normally a fowl or a turkey, which is 
decapitated by the brujo } either with his machete , 
or with his hands. Sometimes, especially when 
the ceremony is intended to secure a personal 
benefit, such as the cure of sterility in a woman, 
or at the installation of a brujo, the blood of the 
victim is drained into a vessel, and used to make 
the mark of the cross on certain parts of the body 
of the individual in question. The head of the 
victim, sometimes also the dismembered body, 
may be buried, but more often among the Tepehua, 
the victim is cooked for the sacrificial feast; or 
with the other offerings it may he thrown away in 
the river or buried. Among the Otami, of the vil¬ 
lage of San Gregorio, the offerings of food placed 
on the altar raised to the dead are thrown away 
at a customary place at the end of the village, 
instead of being eaten as among the Tepehua. It 
is essential that the meat for the sacrificial meal 
should he cooked and served by women who are 
not members of the household in which the cere¬ 
monies are being held, and this rule applies also 
to the women who perform the office of laying out 
the dead. The ceremonies are led by the brujo, or 
sorceror-priest, who performs the sacrifice, super¬ 
vises the laying out of the feast, censing the food 
and table with copal, and leads the dances and 
chants which make up the greater part of each 
ceremony, apart from the offerings, the sacrifice, 
and the sacrificial meal. Should a procession form 
part of the ceremony, as in that for rain, it is 
headed by the brujo . 

The ceremonies take place at night, often 
lasting the whole night through. They usually 
take place in the house of the individual con¬ 
cerned, for example, when an illness is being 
treated, or in the death oeremonial; but cere¬ 
monies in which the whole community takes a 
part may take place in the house of one of the 
brujos, as, for example, happens at the celebration 
of the harvest festival. This is interpreted by Dr. 
Gessain as evidence for the survival of a hierarchy 
among the priests. Among the Tepehua of Ban 
Pedro a special house is set aside for the celebra¬ 
tion of ceremonies in which the whole community 
is interested or concerned. 

A fee is paid to the brujo for the performance of 
all ceremonies, except the communal harvest 
feast. The installation of a sorceror-priest costs 
the candidate a fee of several hundred pesos, 


which is paid to his HjKmsor, under whose inslrm - 
tion he has been for the preceding twelve months 
He also provides his sponsor’s clothes, which 
includes two scarves which have Ixm woven by 
the women, strangers to the household, who aie 
responsible for the preparation and serving of the 
sacrificial moat. These scarves must be woven and 
completely finished in the two days before the 
ceremony takes place 

It is interesting to note tho relation of these 
ceremonies to Christian ritual and concepts. The* 
harvest festival, for example, is held on September 
16, which is the feast day of SI Michael, as well 
as tho national day of Mexico ; and the ceremony 
for tho protection of vegetation in the dry season 
takes place on Palm Sunday. Among tho Otomi 
of San Gregorio, at tho timo of tho sowing of the 
seed, rrmnecoe (paper figures) are out out in different 
colours according to the nature of the crops. These 
with Bacred flowers, a species of Dianthus 
which plays a prominent part in all ritual perform¬ 
ances, are placed in tho ohuroh There is no 
Catholic priest hero. 

It is perhaps worth noting, though Dr. Gossam 
offers no comment, that at tho sacrificial meal at 
the installation of a brujo thirteen places are laid 
on the table, of whioh tho thirteenth place is 
smaller than tho rost, and receives a half-portion 
at each servioe, of which there are four. After 
each servioe, the moat is taken from the plates 
and placed Jn two olio* or jars standing ready for 
tho purpose, prior to its consumption by the 
company. 

Enough has already been said to indicate the 
function of the brujo or sorooror-priost. It is a 
remunerative office. Should such a ooremony os, 
for example, the opening of a now house not be 
performed, any serious illness of an inmate whioh 
may follow, or any misfortune, will be attributed 
to that faot. Such stress, indeed, is laid upon it, 
that a brujo will often exhort tho owner to borrow 
the money (six pesos) rather than omit it. 

The brujoe of Huohuetla are five in number. 
The initiate whose installation is described was a 
man of about fifty years of age. In tho ceremony 
throe altars wore erected in tho house of the 
initiate, in which the ceremony took place. The 
altars differ in size, and tho largest is left standing 
after the ceremony to bo the brujo'8 special altar 
for the remainder of his life. Tho head of the 
turkey which was offered at the ooremony, and 
with the blood of which he was marked with the 
cross, was buried in this altar. The altar is des¬ 
troyed at a ceremony fifteen days after tho brujo** 
death. During his lifetime it is always adorned 
with sacred flowers, paper figures and oiay saucers. 
Burning tapers appear on the altar only while a 
ooremony is taking place* Tho crystal whioh he 
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uses foi magical and divinatory purposes rests 
on it in a clay saucer. This crystal occupied the 
smallest of tho altars at his initiation Another 
property of the brujo is his idolo. This is an 
antique statuette or figurine, which has been dug 
up by the brujo, often at a great distance away. 
Frequently it may consist of no more than a head, 
in which event it is completed in wood and is 
dressed either as man or woman. This also rests 
on the brujo's altar and is tho object of a cult, 
8 ome brujos may have several of these. 

The brujo enters into i elation with the spirit 
world on several occasions and by various methods 
In the fertility ceremony of the bees ho addresses 
“the advocate of tho bees'’, and at the very close 
of tho harvest festival on September 16 he sets 
up his idolo and addresses a chant of invocation 
to it. In the rain ceremony a procession is made 
to a certain marsh and tho brujo addresses 
to the goddess of the marsh (sirem della 
laguna) a list of the offerings which are to be 
thrown into the water; and she is implored to 
appeal to “the Lord of the Sea” should she not 
control water enough in the marsh to cause 
sufficient rain to fall. Among the munccob , which 
are thrown with other offerings into the lake, is 
one in two colours in tho form of a young boy 
whioh is said to symbolize the brujo himself. One 
of the most ini cresting examples of the relation 
of the brujo to the spirit world is seen in the open¬ 
ing of tho ceremony for tho harvest, when the 
sorccror-priest retires under the table, which is 
draped with a fibre mat, thus forming a species of 
lodge. A cup of chocolate and a cake are handed 
1 o him, and here he remains in communion with 
the spirits for the space ol one hour. At the 
ceremony of tho installation of a bi ujo, when offer¬ 
ings of food aio being served, twelve times he fills 
a vessel with eano spirit, and tenders it in the 
gesture of offering, Just above, then below, tho 
table before pouring it away into a bottle. When 
anyone who is seriously ill has been cured by the 
ministrations of the bmjo, he offers apologies to 
the dead of the family. 

Tho star cult, which is a prominent feature of 
Otomi belief, has also influenced the religious ideas 
of tho Tepohua, while tho cult of the moon appears 
in the ceremony for curing sterility in women. 
This ceremony is addressed to the moon, as it is 
believed that sterility is caused by the moon’s anger. 

Tho remarkable clement in all theso ceremonies, 
however, is tho liberal use of paper ‘figurines’, the 
nnmecos, either decorative patterns out in rect¬ 
angular sheets of coloured paper, or in silhouette, 
tho latter being most frequently employed for tho 
human form. Tho decorative forms are conven¬ 
tionalized, as is tho human form; but usually it 
is possible to recognize what it is intended to 


represent, especially in the flower and corn fonns, 
while the symbol for agricultural operations is 
readily to bo identified, when it is realized that it 
represents tho furrow made by tho plough. The 
representation of the stars is moro formal, but star¬ 
light in tho sky is clearly intended. Tho human 
form, both male and female, though conventional 
in attitude and characteristics, which conform to 
certain standardized patterns, is otherwise suffi¬ 
ciently realistic. Many of the moro decorative 
munecos, especially those in whioh crops and 
flowers are represented, recall the European cut- 
papor ornaments of tho Victorian age, which per¬ 
haps may have influenced their development. 
European influence, oven in the representation of 
the humau form, seems to be clearly indicated. 
This, however, is not a question which has been 
discussed by T)r. (rcssain. 

Starr records the use of bark paper, but this 
apparently is now used only by tho Otomi. The 
Topebua always uso paper which they purchase 
from tho half-breed traders, and use for no other 
purpose. Tho munecoa are not used singly, Not 
only are several different patterns used in each 
ceromony, each with its special function, but also 
a largo number of each aro cut out and used iu 
various ways. 

The magical function of tho muneco is varied. 
In certain instances it is little moro than an 
amulet with apotropaio power, os for example, 
when it hangs across a road to bar tho approaoh 
of an opidomio to a village, Tho idea that the 
muneco may act as a detergent agent scorns to bo 
present in the ceremony of healing the sick, when 
muneco^, sacred flowers and a live fowl are rubbed 
over tho body of tho patient. When the Jowl has 
been killed, it is wrapped in tho muneco and the 
whole, including tho flowers, is thrown in tho river. 
That they may symbolize a spirit, human or other, 
is indicated by the rnumco used in tho coromony 
for the dead, which takes place on tho bank of ihc* 
river a week after death. It represents tho brujo 
trampling on tho corpse to provent the spirit of 
tho dead man from returning, while in another, 
used in the ceremony to ward off epidemics, tho 
brujo is represented dancing on a devil, presumably 
the spirit of the disease. In its magical use the 
employment of a representation of the human 
form recalls the power given tho European witch 
and others by tho uso of a waxon imago. When 
a woman seeks tho help of tho sorcoror-priost to 
gain influonco over her husband, or to prevent him 
boating her, in tho former instance munrcoa are 
given her to plaoo secretly in his pillow. These 
represent him at her foot, or in profiguration 
beneath her feet; and tho images are Bometimos 
duplicated to enhance tho Influonco she will have 
over him. 
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Further, spirits which are not human may 
be conceived as actually embodied in the muneco. 
When in the ceremony for rain the participants 
return from invoking the Sirena, two munecos, ono 
male and one female, accompany the procession 
and are carried as standards. Before they start, 
water is dipped from the marsh and scattered over 
and around them, and this is kept up at intervals 
as long as is possible along the road. They are 
the helpers, or ministers, of the Sirena, who have 
been charged to oarry water for the fields, which 


will fall as rain. They are left hanging over the 
road at the entrance to the villago, while others 
have boon loft along the road. 

Comparative study of this body of ceremonial, 
which Dr. Gessain was unable to undertake, 
but it is to be hoped is only postponed for 
a future occasion, would be of the greatest 
interest. The magical use of the human figures 
recalls, for example, tho appliqu 6 noedle- 
work, showing European influence, of San Bias 
(Panama). * 


RECENT WORK ON EXPERIMENTAL PARTHENOGENESIS* 

By Pkof* A* D* Peacock, 

University College, Dundee 


I T is proposed here to outline some recent bio¬ 
logical and oytologica! studies in experimental 
parthenogenesis. The rearing of reproductive 
parthenogones and parthenogenetic strains after 
experimental treatment has been achieved only 
onoe. The Russian worker, Astaurov 1 , after sub¬ 
jecting unfertilized ovarian or newly laid eggs of 
the silk-moth, Bmibyx mori, to increased tem¬ 
perature, obtained adults from which descended 
three successive parthenogonic generations. Out 
of 25,770 caterpillars only 11 wero males, “His 
work developed from Sato’s* in Japan, adults of 
both sexes, males predominating, being obtained 
after the use of hydrochloric add or other ohemicals, 
As the female in Lepidoptera is the sex-determining 
sex, these different results axe possibly due to the 
different agents affecting differently the sex- 
determining mechanism in the eggs, or to physio¬ 
logical conditions, for example, degree of maturity, 
in the different eggs. 

The next most successful results are limited to 
frog parthenogones advanced enough to be sexed, 
only two cases being known. Twenty years ago 
Jacques Loeb, after needle-pricking of eggs, 
reared certain specimens which Farmenter* later 
sexed : 21 metamorphosed tadpoles—18 male and 
3 female 5 34 tadpoles—12 male (one metamor¬ 
phosed), 2 apparently changing into males, 18 
female and 2 of doubtful sex. 

Cases of adult, or of metamorphosed, but un- 
sexed parthenogones are also few. So early as 
1907 Delage 4 reared metamorphosed sea-urchins 
and starfish, while, recently, Farmenter* obtained 
live metamorphosed tadpoles after needle-pricking, 
and Kasansky* reports his curious experiment by 

D (Z ° 0,0gy> ° f th ° BriH8h 


whioh healthy adult carp wore roared from eggs 
stirred in male human saliva. 

Artificial parthenogones of worms Mollueea, 
echinoderms and amphibians attaining stages as 
advanced as tho larval are more numerous but 
still comparatively few (Delago 4 ). Recent addi¬ 
tions comprise the oohiurids Urvchis cau}M>* 
activated with dilute sea-water by Tyler 7 , and 
17, unicinctm , for which liiraiwa and Kawamum* 
used ammoniacal sea-water (whioh gave tho best 
results), shaking, or warm, hyper- or hypotonic 
soa-wator, or soa-wator containing potassium 
cyanide. Tho eggs of freshwater fishes arc 
promising material, for those of pope, porch, 
roach, bream and pike developed when Trifonova* 
used water at 28°-30° C., or distilled, while early 
embryos of piko developed after Kasansky’s 10 use 
of diphtheritic serum, sugar, salt, warm water, 
onion juice and mustard, etc. 

Rooent mammalian work presents remarkable 
features. In 1027 Champy (see Pincus 11 ) dis¬ 
covered an 8 -oellod stage in a virgin rabbit’s ovary 
cultured in rabbit plasma plus fowl embryonic 
extract. In 1030 Pinous achieved astonishing 
success by taking unfertilized rabbit eggs from the 
Fallopian tube and culturing thorn in vitro in 
plasma dot, or in serum, plus embryonic extracts ; 
of 213 eggs 63*8 per cent developed, ranging from 
the 4- to the 40-odled stage and oven to the 
morula, the stages to all appearance resembling 
in vivo specimens. Results approaching these 
appeared also in Garufi and Oliva’s cultures 18 of 
rabbit eggs from ovarian folMes. Further, Pincus 11 
even obtained blastulse by transplanting into the 
Fallopian tubes of pseudo-pregnant rabbits eggs 
artificially activated by agents oommonly used for 
invertebrate eggs—hypertonic solutions, heat and 
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weak acids Previously, by such agents, Pincus 
and Enzmann had induced second polar body 
formation and also that of two polar bodies 
(Pincus 11 ). 

Also of remarkable interest is Harvey’s 18 succoss 
in parthenogenetic merogony. Centrifuged sea- 
urchin eggs (Arbacia punctulata) divided into 
spherical halves and quarters, and those without 
nuclei, activated with hypertonic sea-water, de¬ 
veloped into blastulao (one with 500 cells), one 
embryo without gut, anus or skeleton actually 
being obtained. Later successes relate to other 
sea-urchin species and to activation by mono¬ 
chromatic ultra-violet radiation 

Traumatic parthenogenesis has boon further 
exploited by Kling 14 , who has made steel needles 
with points as fine as 1 the diameter of a sperm 
head, and much finer than those hitherto used. 
With these and less fine needles he has activated 
frog eggs. But he has also induced activation 
solely by applying pressure with a blunt instru¬ 
ment, without membrane rupture. The activatory 
function of the sperm he regards as chemical, a 
purely mechanical function being excluded because 
a much weaker developmental effect is produced 
by a needlo point of the same diameter as a 
sperm's despito the needle wound being of greater 
size. Further, pressure alone sufficing for activa¬ 
tion, ho attributes the initiation of activation to 
processes set in action by traumatization of the 
egg cortex, membrane rupture being unnecessary. 

Regarding the chromosome constitution of 
experimental parthonogonos, Par mentor’ 5 has dis¬ 
covered an interesting range of conditions in 26 
frog tadpoles; haploids numbered 10 ; diploids 
9 (5 metamorphosed); haploid-diploid forms 4; 
diploid-triploid forms l; diploid-triploid-totra- 
ploid forms 1; and fcriploids 1. 

Maturation and autoroguiation show a diversity 
of conditions. No autoregulation can have occurred 
in Jparmenter's haploid tadpoles and normal 
reduction must have occurred ; thore is oytological 
evidenoo for this in the lamprey’s egg (Montalenti 18 ) 
and in certain eggs of the echiurid Urechis uni - 
cinctus (Hiraiwa and Kawamura*). These now 
cases can, therefore, be grouped with the few 
others known in echinodorms and molluscs, and 
aro comparable to those few cases in Nature 
exemplifying ‘rudimentary parthenogenesis*. The 
viability, partial at least, of haploid animals is 
also illustrated by Parmenter’s haploid tadpoles 
and by other previously known parthenogonic 
i larvae. 

Autoregulation in natural parthenogenesis may 
be designated "post-matmational”, in whioh 
diploidy is regained during ontogeny, and "matura¬ 
tions!”, in whioh diploidy is retained consequent 
upon chromosome behaviour that prevents the 


egg from becoming haploid Now in the great 
majority of cases of natural obligatory partheno¬ 
genesis diploidy is retainod because the reduction 
division is suppressed, the single division occurring 
being oquational, and it is a curious fact that, as 
yet, no like ease is known in experimental par¬ 
thenogenesis. On the other hand, Parmonters 
experimental haploid-diploul tadpoles provide tho 
unique example of autoregulation being delayed 
until the larval stage All tho other methods of 
natural autoregulation now find their parallel in 
tho cases of experimental parthenogenesis, thanks 
in part to recent research. For example, the silk- 
moth egg in Russia provides tho solo case in 
experimental parthenogenesis in which autorogula- 
tion occurs late in segmentation —in tho blastoderm 
(Frolowa 1 *); tho silk-moih egg in Japan (Sato 5 ), 
as well as a minority of Russian oggs (Frolowu"*) 
and some of Parmonter’s frog eggs, provide new 
cases of autoroguiation occurring at about tho 
time of the first segmentation division ; others of 
Parmonter’s frog oggs probably add another ease 
illustrating autoroguiation duo to fusion of polar 
body and ogg pro nucleus; some oggs of UreohU 
unicinctna probably illustrato autoroguiation by 
non-release of the haploid sot of chromosomes 
normally extruded in the second polar body 
(Hiraiwa and Kawamura fi ) ; in V. caupo certain 
eggs possibly omit both maturation divisions 
(Tyler*), lending supporting evidence to Don¬ 
caster's 17 old interpretation regarding parthono- 
gonetie gall-fly eggs. Some of those cases also illus¬ 
trato tho polymorphism o f autoroguiation in one and 
tho same speoies even when the same experimental 
procedure is seemingly followed, for example, tho 
eggs of frog, silk-moth and Urechis micinctm, tho 
last example manifesting typos of autorcgulatory 
behaviour additional to those cited above. Such 
polymorphism, however, may bo duo to undetootod 
differences in the eggs. Of autoregulation in rabbit 
eggs cultured in vitro little is known, though 
Pincus 11 has observed fusion nuclei and indications 
that diploid cleavage nuclei ooour. 

The problems of segmentation and ooll division 
receive fresh light from Harvey’s parthenogonotio 
merogonos of sea-urchin oggs. Those develop 
asters and divide in a fairly orderly manner, and 
division is independent of such ooll inclusions as 
yolk pigment and mitoohondria and also of the 
presence of the nucleus—though not nocossarily 
of nuclear secretions. Again, cleavago is inde¬ 
pendent of spindle and asters but dependent on 
tho physical and chemical state of tho protoplasm 
and its surface layer. Nor is the orderly succession 
of cleavage essential, for the cytoplasm may break 
up irregularly bub still give a blastula. Cleavage, 
budding and fragmentation are therefore different 
expressions of tho stain of the cytoplasm or of 
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the cell surface or of both. The maternal cytoplasm 
seemingly has potentialities for determining at 
least the early stages of development, a matter 
that lies at the root of the problem of genetieal 
inheritance, for it raises questions regarding the 
functions and relations of cytoplasm and nucleus. 
To what may these potentialities ho traced ? 
Normally the cytoplasm receives nuclear material 
when the germinal vesicle breaks down, but the 
role of such material in maturation and segmenta¬ 
tion is not known ; nor is there certainty that the 
cytoplasm receives secretions from the intact 
germinal vesicle. Nevertheless it would be unwise 
to exolude the latter possibility occurring prior to 
the experimental removal of the vesiolo from the 
egg fractions. Another possibility is that the 
chromatin of the previous generation influences 
the maternal cytoplasm. Of these matters Harvey 
is well aware. 

Regarding experimental activation, the work of 
R. S. Lilli e, Just, Rmmstrom 18 and others with 
sea-urchin eggs indicates that its initiation is due 
to the release and interaction of substances 
originally separated in the egg cortex, with the 
consequent formation of an aoid which may bo a 
fundamental activator. 

The physiological bases of experimental par¬ 
thenogenesis have been disoussed in masterly 
fashion by Dalcq 1 * and he cites the serious limita¬ 


tions in our knowledge. The types studied have 
been mostly aquatic and the facts gleaned from 
them arc of limited application to the majority of 
parthonogenetic animals, which an" terrestrial, 
Cytologioal knowledge is really patchy and in¬ 
complete". No common activating principle lias 
boon found in tbo many agents used, nor has the 
naturo of experimental activation been olueidated. 
How far the mechanisms of experimental and of 
natural parthenogenesis and of fertilization are 
identical is unknown, while as for the origin(s) olV 
natural parthenogenesis, experimental methods 
have not as yet revealed them. 
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OBITUARIES 


Mrl C. J. Bond, C.M.G. 

B Y the death of Mr. 0. J. Bond, Leicester has lost 
one of her most distinguished and also most 
beloved citizens. Pew lives can have been more .com¬ 
pletely devoted to the service of mankind. He was 
a ‘philanthropist’ in the literal sense of tho word. 

Bond’s skill as an operating surgeon, combined 
with his kindly and considerate manner towards his 
patients, had brought him one of the largest surgical 
practices in the Midlands, but he retired from 
private practice at a comparatively early age (in 
1912) in order to have more time for purely scientific 
and social work. He was specially interested in 
biology and genetics, and he carried out numerous 
interesting experiments, extending over many years, 
in the breeding of poultry and pigeons. Another 
special interest was eugenics, and he delivered the 
Galton Memorial Lecture, under the auspices of the 
Eugenics Society, in 1928, 

When the War broke out in 1914, Bond offered his 
services to the War Office and became consulting 
surgeon to the Northern Command with the rank of 
Hon. Colonel, A.M.S. As the representative of the 
Medical Research Counoil, of whioh body he was an 
active member for many years, he served on the 


Intor-Allicd Commission on tho Treatment <>l Wm 
Wounds, hold in Paris during 1910-18. Ho wuh 
twice mentioned in dispalrhoH and was awarded tho 
C.M.G. in 1917. 

Possessed of exceptional ability and a soomingly 
tireless capacity for work, (5. J. Bond readily gave 
his support to causes and movements which he 
believed would benefit Ms follow-mon. Fn. this brief 
notice it is quite impossible to omunorato all his 
many activities and interests, though reference should 
be mode to his work for tbo Loieostor Royal Infirmary, 
of winch he was consulting surgeon, member of tho 
Board of Governors and vico-presidcnt \ also to hiH 
work for University College, Leicester, which ho 
helped to start and of whioh he was a member of tho 
Board of Governors ; and for the Leicester literary 
and Philosophical Society, of which he was twice 
president. Nationally, he servod on tho Depart¬ 
mental Commission on the Cause and Prevention of 
Blindness; on the Industrial Fatigue Research 
Board (of which he was deputy chairman) 5 Lord 
Trevethin’s Committee on the Prevention of Venereal 
Disease; the Advisory Council of the National 
Health Insurance Committee, etc. He was a life 
member of the British Association, 
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Bond was a strong advocate of total abstinence and 
an active and generous supporter of the iomporanco 
movement, both locally and nationally. 

He was the author of several books, for example, 
“The Leucocyte in Health and Disease”, whioh 
embodies the results of much painstaking original 
research work ; “Essays and Addresses of a Surgeon”, 
and Chapter v in “Health and Healing in the Great 
State”, edited by H. G. Wells. He also made numerous 
contributions to current medioal and scientific 
literature. 

During the later years of his life, one of Bond’s chief 
interests was the movoment for voluntary euthanasia. 
He helped to found the Voluntary Euthanasia 
Legalisation Society, and he was chairman of the 
executive committee for the live yoars since the 
Society was started. Undoubtedly, the great prestige 
attaching to his name has greatly helped the move¬ 
ment, and he had the satisfaction before he diod of 
seeing it steadily growing and apparently firmly 
established. 

To those who knew 0. J. Bond intimately--as it 
was my privilege to do for more than thirty years—- 
lie will be chiefly remembered, not so much on aocount 
of all the good work he accomplished during liis long 
and active life, as on account of what he was. tie 
was a man of absolute integrity, scrupulously con¬ 
scientious in everything he did or said, and modest 
of character, almost to a fault. It is impossible to 
think of him as ever being guilty of an unkind, 
solfisli or unworthy action. 

Ho loaves a widow, a son who is in the medical 
profession, and a marriod daughter. 

0. ICelltuk Millard. 


Prof. C* G. Santesson 

Prof. Gaol Uitstaf Santiomson, the eminent 
Swedish pharmacologist who diod on July 20, was 
born in Stockholm on July 0, 1802, the son of the 
professor of surgery at the Karolinska Instituted Ho 
received his medical education at Uppsala, Stock¬ 
holm, and Lund, and qualified at Stockholm in 1890. 
During tho next two years ho studied pliarmocology 
under Schmiodoborg at Strassburg and Boehm at 
Leipzig. On his return to Sweden ho beoamo lecturer 
in pharmacology at Uppsala, and in 1895 was 
appointed extraordinary profossor in this subject at. 
the Karolinska Institutet at Stockholm, becoming 
full professor in 1908, Ho retired in 1927. 

In addition io numerous contributions to periodical 
literature on pharmacology and toxicology, Santesson 
was tho author of a work on gonoral pharmacology 
(1919). Kronx 1901 until 191B ho was editor 
of tho Nordisfc Mcdmnslct A rich and from 1924 
until his death of tho tikandbiaviaches Arckiv filr 
Physiologic ,. 'Cho high reputation which ho enjoy oil at 
home and abroad is shown by his being a member of 
the Academies of Soionces of Uppsala, Stockholm, and 
Hallo, tho Finnish Medioal Society and tho Gorman 
Pharmacological Society. An address on his life and 
work was delivered at a mooting of tho Swodisli 
Modical Society by Prof. O. Liljonstrand, his successor 
in the chair of pharmacology, and published with his 
portrait in tho Nordisk Medio in of October 14, and 
tho issue of Acta Medic a ficandinavica of October 17 
contained tho address delivered by Santosson two 
months boforo his death on tho ocoasion of tho 
publication of tho hnndrodlh volume of tho journal, 

J. lb KOLLICHTOtf. 


NEWS AND VIEWS 


Anthropological Investigation in Mexico 

On p. 1033 of this issuo extracts are given from an 
account of some remarkable magico-religious obser¬ 
vances recorded by Dr. Robert Gessain in the 
district surrounding Huohuetla, a village in the State 
of Hidalgo, Mexico, in which in certain respects the 
use of paper figurines, or nvuneoos , recalls practices 
of Old World witches and the employment of waxon 
images against their victims. The expedition, of 
which Dr. and Mme. Gessain were the personnel, 
was tho fifth of a sories sent out by an. organization 
for whioh Dr. P. Rivet of Paris is mainly responsible. 
This organization, known as the “iScole fran$aiso de 
Mexico”, sends out each year a research worker to 
carry on investigations in that country. In view of 
Dr. Uessain’s qualifications as medical man and 
anthropologist, in which capacity ho had already 
worked in Greenland, the objective of the expedition 
was mainly to record observations in physical anthro¬ 
pology, including racial pathology, combined with 
linguistic and ethnographic inquiry as a subsidiary 
aid in gaining the confidence of the people. Equip¬ 
ment for testing blood groups and making psyoho- 


physiologioal observations was also carried. Unfortu¬ 
nately much delay in roaehing tho base of operations 
was caused by difficulties in getting the scientific 
equipment into the country ; and after a fow weeks 
work only, both members of tho expedition won’t 
taken seriously ill and had eventually to return to 
Franco. This happened at a peculiarly inopportune 
moment, as they had just made a beginning in break¬ 
ing down Hie hostility and suspicion with which their 
early inquiries had been received. Notwithstanding 
this unfavourable attitude of tho inhabitants, a 
numbor of interesting anthropographio and demo¬ 
graphic observations have boon made- -tho con¬ 
genital or ‘Mongolian* patch was found on all infants 
—and, in addition to the cultural evidence noted 
abovo, songs, technological films and a large number 
of anthropological and ethnographical photographs 
have been secured. 

Oil and its Uses 

Tiiw Petroleum Films Bureau (15 # Jlay 11 ill, 
Berkeley Street, London, W.l) now has a library 
of fificon films about oil winch may bo borrowed free 
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of charge by schools, technical oollegon, scientific 
societies and other educational organizations. Noth 
36 nun. and 16 mm. sound and silent 111ms are 
available. Synopses of tlioso films giving an indica¬ 
tion of the main themes dealt with aro to bo found 
in a catalogue recently issued by tho Bureau. Tho 
films fall into three main sections, dealing with tho 
varied aspects of oil production and drilling, some 
of the uses to which oil is put, and its particular 
adaptation to the requirements of the modem potrol 
engine, respectively. In the production and drilling 
section, there is one more or less general film giving 
an indication of how oilfields aro discovered and 
wells drilled, which countries produce oil and how 
it is transported in tankers across the seas. This is 
followed by others having a more local bias. Tho 
work of James Young on the production of oil from 
shale and the subsequent establishment of the 
Scottish shale industry is only one of several themes 
which lend themselves admirably to pictorial develop¬ 
ment. Illustrations of tho uses of oil are as diversified 
as they are manifold. They embrace fishing for 
swordfish, re-fuelling an Imperial Airways liner at 
Kisumu and spraying trees to destroy inseots, 
to cite only a few examples. The films 
depioting first principles of internal combustion 
and compression ignition engines and the theory 
and practice of their lubrication aro of necessity 
less spectacular in their conception. Nevertheless 
the diagrams and models will prove of groat 
assistance to those seeking lucid explanations of 
technical details. 

Antiquity 

In the December issue of Antiquity* tho editor 
discusses in the frankest terms the future and tho 
policy of that publication in relation to present 
conditions in international relations and world affairs. 
After the most careful survey of all possibilities and 
probabilities, it has been decided “to take oourage, 
and at any rate plan for the year 1940”. In arriving 
at this decision notwithstanding the difficulties which 
arise both from the almost complete cessation of all 
archaeological activities on the outbreak of war, and 
from the absence on active service of many of its 
contributors and subscribers, the editor's decision has 
been determined largely by the view that the 
periodical for which he has been responsible both in 
and since its inception represents an essential con¬ 
tribution to learning and progress to whioh, so far as 
is humanly possible, there should be no interruption. 
In this opinion he is fortified by expressions of opinion 
from his supporters, of whom one writes that it is 
“of paramount importance that all foci of Culture 
and Learning should be kept alive” during the present 
troubles. While endorsing in the strongest terms this 
formula of one, at least, of the functions of publica¬ 
tions of the class to which Antiquity belongs, we 
would also second the more readily the editor's appeal 
for continuance of that support from the public 
whioh has helped liim to win for this publication 
tho position which it holds in cultural studies 
to-day. 


An Early Gas Mask 

Attention is directed in tho Journal oj the Royal 
Society of Art a (Nov. 3, ]>. 1230) to u ritwription of 
a mask which appeared in vol. -13 of tho fiooioty'n 
Transactions (1825). It was designed by John 
Huberts, of fit. Unions, Luncunhiro, “to enable 
persons to broatho in thick smoko or in air loaded 
with suffocating vapours”, and was efteet.ivo against 
smoko and also against a gas sueh as sulphurous 
acid. It consisted of a leather hood with two apertures 
filled with glusH or mica to see through. Tho hood 
descended to tho bottom of the neck, was woll wadded 
at tho bottom, so as to bo rendered airtight, or nearly 
so, when secured by the Htraps attached. From tho 
nose a flexible leather pipe is attached, terminating 
at the bottom in a trumpot-Hhnpod piece of japanned 
tinplaio, tho open otid of whioh is plugged with a 
moist sponge kept in place by a piece of coarse doth. 
Breathing is earned on through the into, and un> 
particles in the air or vapours or gases in any con¬ 
siderable degree absorbable by water are removed 
by the doth filter and tho moist sponge. An illnsl ra¬ 
tion shows a very workman-like piece of apparatus. 
Details are givon of various tests (hat wore made 
with it. 

Alcoholism and Suicide 

Da. MjQttittLti Moorw (New England J. Med., 221, 
691 j 1939) discusses tho relation between alcohol 
and suicide in a paper based on tho study of 143 
alooholio patients, admitted to tho Boston City 
Hospital during the period 1915 38, who had 
attompiod suicide, out of a total of 1,196 admitted 
during (ho sumo period after attempting suicide ; 
98 wore men and 45 women. Tim groat majority 
were between tho ages of thirty and forty, (UmdiUons 
of occupational, marital or economic maladjustment 
wei*o present hi all. By far the greatest number 
wore iinomployed or of unknown employment, and 
few skilled workers wore inoludod. As regards 
motivation tho reasons offered for tho attompiod 
suicide were occupational maladjustment, domestic 
friction, depression and anxiety. Poison by mouth, 
especially iodine, tho ineffectiveness of wliioh was 
probably not realized, was the most popular method 
of suicidal attempt. Inhalation of illuminating gas 
came next, while less frequent methods wore slashing* 
jumping from high places, hanging, immersion and 
firearms. 130 (95 per cent) were unsuccessful in their 
attempt and only 7 (5 per cent) died aftor admission 
to hospital, as oompared with 11 por cent of the 
total number of suicidal patients admitted. Dr, 
Moore attributes the large number of failures in 
suicidal attempts among the alcoholic patients partly 
to the ingestion of non-poisonous substances or sub- 
lethal doses, and partly to the tendonoy of tho 
alcohol to render the method of suicidal attempt loss 
efficient. 

Social and Technical Aspects of Housing 
Tee methods employed in Belgium, the United 
Kingdom, Demhark, Finland, France, the Nether¬ 
lands, Norway and Swe4«n for improving urban and 
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rural housing conditions, and iu the United {Slates of 
Amorica and Canada for urban housing, aro roviowed 
in a study entitled “Urban and Rural Housing” con¬ 
ducted by M. B. Uelgor, of tho Swedish Social Board, 
wliich has been published by tho Economic Intelligence 
Service of the League of Nations (Geneva : League 
of Nations. London : George Allon and Unwin, 
Ltd. 3s. Cd.). The study has special roforonoe to 
tho eost involved and tho results obtained, mainly 
in tho 1 lousing problems raised after the War of 
HU4-18, and the attempts at solving those problems 
Tip to tho outbreak of hostilities in 1939. Separate 
cliapt rs are devoted to each country, and figures are 
given showing tho need for additional accommodation, 
tho lack of modern conveniences in existing dwellings, 
and tho number of existing dwellings whioh should 
bo repaired, or demolished as unfit for further use. 
General aspects of the housing problem are discussed 
in au introductory chaptor in whioh the two aspects— 
social and technical—of the problem are distinguished. 

In regard to the social aspects, tho causes of 
fluctuation in building activity and their bearing on 
the periodic shortage of houses are examined. Tho 
technical aspects aro concerned with the quality of 
housing and are better treated separately because the 
ideas of public authorities as to minimum standards 
appear to make it impossible to solvo the housing 
problem merely by the operation of supply and de¬ 
mand. This is partly because the income of many 
families is inadequate to enable them to obtain 
i lousing with the minimum conditions of health and 
comfort, and partly because many families fail to 
appreciate the importance of those conditions and 
make no effort to obtain suitable housing oven when 
they can afford to pay tho rent Tor it. 

Economizing on House Fuel 

According to Science Abstracts of November 4, E. 8. 
Draper, director of tho regional planning studies, 
reported at a meeting of the Committee on the 
Hygiene of Housing of the American Public Health 
Association, that by using adequate insulation against 
boat loss when building a small house, the cost of 
Hie fuel required can be reduced by nearly one half. 
A simple hoator suitable for the central heating of 
tumuli houses was developed after tests at tho GUberts- 
villo Dam construction community and is now being 
placed in tho opou market. Tho insulation studies 
worn carried out in two identical four-roomod houses 
in tho Niwossoo Dam construction community. Tho 
installation of olootrical lioators made it possible to 
record with great accuracy the heat loss in the two 
houses. One of them was insulated throughout by 
wool bats in tho walls and over the ceiling and an 
insulation board under tho floor joists. Both houses 
hod both doors weatlior-stripped. Both families 
obeyed the same schedule of window-opening in bed¬ 
rooms at night, windows closed by day, and the heaters 
wore turned on and off at the same times. The re¬ 
duction in the total heat loss in the insulated house 
was 44-75 per cent. Tho cost of the insulation, 
including labour and materials, was about £40. 


Tho simple hoator described by Mr. Draper was 
dosignod io ofToei a reduction in Urn capital eost of 
central warm air heating over that of installing the 
warm air furnaces available in Iho market. The 
object was to have a primary boat source (without 
provision for air filtering or humidification) placed 
in an exceptionally small first floor hoating cluuuboi 
centrally located, so that it might give service to all 
rooms of a small lions© without the usunl extensive 
system and basement. 

Accessibility of University Theses 

“The Accassibility of British University Thesis 
Literature”, a pamphlet- prepared for tho Nottingham 
meeting of librarians hist September by Colonel Lux- 
moore Nowcombo, principal executive officer of the 
National Central Library, is a full and careful survey. 
A thesis usually contains original matter whioh may be 
important for tho advancement of the subject, and the 
range of special studies has boon enlarged of late. 
It should be easily consulted, if only that tho work 
may not be duplicated by some other specialist. This 
accessibility, the writer shows, is far from being 
satisfactorily arranged at present. Ho gives a list 
of all the thoses for dogrocs at British universities, and 
the conditions under wliich they can be consulted. 
He includes also tho collections of foreign thoses 
available. Oxford received between 1885 and 1938 
about 263,000 of these. Groat Britain has no groat 
guides to her published and unpublished theses such 
as exist in Germany, Franco and tho United 
States. 

The French issue annually a volume containing on 
an average 2,150 entries, well indoxod. Tho American 
catalogue of “Doatorai Dissertations” during 1937-38 
includes 2,768 items, but hero tho degree sought is 
so common among teachers that good subjects arc 
getting rare, and descriptive rather than original stuff 
finds a place. The library of the University of 
Aberdeen lias no printed list after 1937. Edinburgh 
has published an annual list since 1931, but it cannot 
bo purchased. In London an annual list of titles 1 h 
published and a cumulative catalogue is to be made 
out of it every five years. Medioval studies and 
history are fortunate in special catalogues. Only six 
universities have both an author and a subject index. 
A national guide to all British theses should be made, 
and its natural place would bo the Central Library. 
It should bo possible for frionds of research such as 
the Carnegie Corporation to back the scheme with 
adequate funds. Colonel Newoombe also suggests that 
the Library might have a copy of every foreign thesis 
on loan. The photostat seems a suitable means of 
increasing tho supply of duplicates at the various 
xiniversities. 

Astronomy in Ancient Egypt 
The traditional view that tho knowledge of 
astronomy of the Greeoe of classical times had been 
derived from Egypt, a view to whioh the writings of 
the Greeks themselves lent support, has lost favour 
with increased acquaintance with tho achievement 
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of the peoples of Mesopotamia in this branch oi 
science, and of the indebtedness of Greek thought 
to Babylonian and Assyrian conceptions of the 
nature and movements of tho heavenly bodies. At/ 
the same time, research on. tho astronomical know¬ 
ledge of the ancient Egyptians has shown that its 
basis of exact and scientific observation has, if any¬ 
thing, been overrated. At the recent autumn meet¬ 
ing of the National Academy of Sciences, held at 
Brown University, Providence, R.I., on October 
23-25, Dr. O. Neugebauer, in a commtmicaiion on 
“The Egyptian Picture of the Sky” (Scumce, 90, 
410 ; Nov. 3, 1939), pointed out that whilo Egyptian 
and Babylonian astronomy are usually quotod os 
equivalent foundations of Greek, and, therefore, 
medieval and modem astronomy, really very little 
is known about Egyptian astronomy. Investigation 
of Demotic texts, however, has now shown that 
Egyptian methods of treating the movements of tho 
moon and planets were only very approximate, and 
without any consideration of details. This picture, 
Dr. Neugebauer stated, has now boon completed by a 
Demotic text recently purchased by the Egyptological 
Institute in Copenhagen, which shows how the aspect 
of the sky and the setting and rising of the stars was 
connected with the religious myths. The close 
connexion of religion, especially so far as the under¬ 
world is concerned, with the changing aspect of tho 
sky during the year indicates that tho main ini orest 
of Egyptian astronomy was not a mathematically 
detailed description of very complex effeots, but/ 
merely a rough scheme, just good enough io reflect 
the main traces of tho observed facts. 

Submarine Valleys 

Drama the last nine years, the United States 
Coast and Geo&etio Survey has made an intonsive 
aooustio survey of the Atlantic continental shelf and 
slope of the United States, The surveys arc now 
so far advanced that the surface topography oan bo 
studied in detail. Charts of most of the slope have 
been published by the Geological Society of America 
(Special Paper No. 7 ; 1939), The Geographical 
Review of October 1939 publishes 4 ‘Atlantic Sub¬ 
marine Valleys” by Mr, R. A. Smith, with a chart 
on a scale of 1 ; 1,000,000 of the shelf and slope, and 
adjacent land, between New England and Albemarle 
Sound. Even on this reduced scale many striking 
features are shown. The flatness of the shelf is so 
remarkable that only by the use of a five-fathom 
contour interval oan any noticeable relief be shown. 
The slope, on the other hand, shows a topography so 
irregular and broken that a 100-fathom contour 
interval has to be employed for the sake of lucidity. 
While the shelf, for a distance of 60—126 miles sea¬ 
ward, shows beach forms, the outcome of marine 
erosion, or modified river forms, the continental 
slope is deeply dissected and shows forms char¬ 
acteristic of subaerial erosion. In many places the 
complexity of relief is much groater than that found 
in the Appalachian Mountains and is more com¬ 
parable, according to Mr. Smith, with that of the 
western mountains of North America. 


Lancashire and Cheshire Fauna 

Tim twenty-fifth annual report of tlio Lancashire 
and Cheshire Fauna Committee adds a largo ntimlmr 
of iuHOois to tho dual county lists and also to tlm 
British area and Homo species new to science. 
Among Colooptora, Philonthu# jurgms Tott. was dis¬ 
covered new to science from a specimen obtained at 
Ashton-undor- Lyme in 1935, since when it has been 
found widespread throughout the British Tales, also 
occurring in Cheshire at Taqiorloy and Arden. Aphis 
davidsoniellu Thoob., a species that lias boon soparnt od 
from A, rum ids L., has boon obtained on dock at 
Preston and Kialybridgo. The ily BainmiUa nidi coin 
Femero is described as now from material obtained 
from flios breeding in birds’ nests at Mobborloy, 
Cliosliiro. Six now moths are addod to tho dual 
counties 1 lists and ono now to Lancashire, Tho bird, 
mammal and Lopidoplora notes are largely of local 
interest, but somo of the more general items include 
the breeding of tho doath’s head moth from larva* at 
Baby, Clioshiro, a 1927 specimen of tho rare migrant 
Camberwell Beauty at Aldorloy Edge, Cheshire, 
numerous foreign insoots collected from imported 
fruit and other goods, tho binotic Orifptophagus 
amtanguXns Gyll feeding abundantly on the mould 
on damp plaster in almost all tho now Iiouhor in tho 
district, increasing numbers of rod squirrels in Urn 
JRibblo valley and in west Cheshire, detailed reports 
of tho surveys on mod-warblers, tufted duok and 
turtlo-dove surveyed for tho British Trust* for 
Ornithology, Lapland bunting at Ainwlale, whoro the 
little tom is nesting again, the Hpolfcod orako nesting 
in Cheshire, the bittern at Resthome, the quail near 
NautwJoh and increasing uumlmrs of reports about 
many wading birds and duck formerly considered rare 
in tho districts but which are obviously much more 
frequently soon now. The committee, of which Prof. 
J, Jl. Orton is ohainnau, has a membership of 2HU 
and commences tho your with a surplus of £146. 

Merseyside Naturalists' President 

Tub annual mooting of tho Merseyside Naturalists’ 
Association (tho Merseyside Branch of tho British 
Empire Naturalists’ Association), held at Liverpool 
Museum on Deoombor 3, oloatod Mr. R. K. Borry, 
keeper of vertebrates at the Mtisoum, president for 
1940, Dr. J. C. P. Millor, lecturer in applied mathe¬ 
matics in the Univorsity of Liverpool, as chairman, 
and Mr. Erie Hardy os honorary secretary. Formed 
last winter, the Society faces tho War with a surplus 
in its ordinary and its sanctuary accounts, and will 
shortly issue a portfolio of its faunal and fioral work 
during the past year. 

Horticulture of the Lily 

The} eighth number of the Royal Horticultural 
Society’s Lily Year-book (from the Society’s Office, 
Vincent Square, Westminster, S.W.l, 6s . paper, 
6 s. cloth), makes a very effective attempt to keep 
pace with the multitudinous variations of these 
plants. Mr. A. Simmonds lists tho names and origins 
of 114 hybrid lilies, and there are papers which 
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clarify the taxonomic positions of Lilinm bulbifcrum 
and its varieties, by Dr. Fred Stoker, L. myriophyUum , 
by Mr. A. D. Cotton, and L. pardalinum and its allies, 
by Dr, Volliner. A liappy personal note is struck by 
Mr. A. D. Cotton, in a biography of the late Dr. 
E. H. Wilson, a vigorous botanical explorer who 
contributed greatly Lo liliaceous garden beauty. 
Capt. F. Kingdon Ward describes a now lily which 
he discovered in the Assam Himalayas, and Mr. 
M. Ogilvie-Grant has collected several new fritillaries 
in Greece. Other papers doal with the cultivation and 
1 forticultural grouping of the lilies winch are now 
well-tried favourites of our gardens. Scientific work 
upon lily matters does not appear to have been great 
in amount. Lr. M. A. H. Thicker doscribos the rates 
of growth of roots in several specios, and there is an 
account of a discussion on propagation. The not 
result, however, is to show the need for more accurate 
scientific knowledge of all phases of lily horticulture— 
the relation of lilies to soil conditions, to nutrition in 
general, to pests and diseases. There are, indeed, 
sufficient unanswered questions in the book to employ 
a lily resoaroh station for a considerable period. 

Plant Growth-Substances 

A kbcent report in the Kew Bulletin describes ex¬ 
periments conducted hi co-operation with tlio garden 
staff bu,t designed by Dr. 0* B. Metcalfe and Dr. W, G. 
Tompleman to tost the influence of synthetic growth- 
substances upon the rooting of cuttings of many 
plants (“Experiments with Plant Growth-Substances 
for the Booting of Cuttings”. By 0. B. Motcalfo 
and W. G. Templeman. Bull. Misc , Information, 
No. 8; 1939). Their results show that some 45 per 
cent of the species they selected have responded 
favourably to one or other of tho treatments, which 
included the use of solutions of inclolylaeotio acid, 
indolylbutyrio acid, and a-naphiliylaoetic acid, at 
different concentrations. The list of plants is a 
thoroughly representative ono including many well 
known to practical propagators to be exceedingly 
difficult to root from cuttings. Their successes include 
some seventeen plants already listed by tho Plant 
Hormone Committee as difficult to propagate in this 
way, but their results also show that other difficult 
plants have failed to respond to the treatments. Tho 
tabular presentation of the data affords ready refer¬ 
ence, and many nurserymon and gardeners generally 
will consult their list, which, however, contains records 
of failures with a few species which have been success¬ 
fully propagated elsewhere at perhaps other seasons 
of the year. It is hoped that this work will bo ex¬ 
tended to include tests of these substances applied 
in powder form. 

Plant Disease Nomenclature 
Thb “List of Common Names of British Plant 
Diseases” compiled by a sub-oommittee of the British 
Mycological Society’s plant pathology committee 
has been accepted by tho principal sooietios and 
institutes in Great Britain wlxich nood to use such 
names. A certain number of emendations to tho 
second edition are published in tho Socioty’s Trans¬ 


actions (23, Pi. 3 ; Octobor 1939). No major correction 
appears to bo nooossary ,• tho changes are such as 
give increased exactitude about tho authorities for 
the names adoptod, or which removo doubts pre¬ 
viously felt about tho nature of some disc as oh. 
Roasons and references are givon for tho more sig¬ 
nificant changes, and any mycologist interested 
further in this standard nomenclature may obtain 
additional information from Dr. G. 0. Ainsworth, 
secretary of the Plant Pathology Committee, Imperial 
Mycological Institute, Kew, Surrey. 

Demography of Dublin 

In tho rocently published report on tho Stato of 
Public Health of Dublin for tho year 1938 tho Modical 
Officor of Health, Dr. Matthew Rxissoll, states that 
the estimated population of the city was 477,000, 
tho density of tho population being 25*4 per acre, 
compared with 40*4 in 1929. The birtli-rato, which 
was 24-4 por 1000 of tho population, has shown a 
continuous decline since the boginning of tho century, 
when the rate was 33 por 1000. Tho death-rate 
has shown a continuous but greater decline. In 1900 
it was 30*5, whereas in 1938 it was 13 *31, a drop of 
approximately 57 por oont. Tho infant mortality, 
while showing a considerable) doolino from that in 
the previous two years, was 98 por 1000 birtlis, as 
compared with 106 in 1937 and 115 in J936, is 
higher than tho avorago—97—for the previous toil 
yoars. In 1934 the figure was a « low as 74. Tho 
maternal mortality in childbirth showed a rate of 
2*5 per 1000 births; tho average rate for tho previous 
ton years hod boon 3-07. 

Earthquakes Registered at Kew 

Dubino November 1939 eleven earthquakes were 
registered on tho HoUunogramH at, Kew Observatory, 
this number boing probably fewer than tlio average. 
Nino of thoso are reported to have boon small or 
confused by miorosoisms, and tho other two both 
occurred on November 21. Tho first was received at 
8 b. 55m. 8s, G.M.T. with the I* and ti waves of small 
amplitude followed by largo amplitude surface waves, 
and is stated to havo been destructive in north-east) 
Anatolia. Tho second was registered at lib. I0m, 30s. 
G.M.T* and has boon estimated to have occurred 
about 85 dogroos distant in a direction north-east of 
Kow, with a deep foous, approximately 175-200 km. 
below the earth’s surface. 

Earthquake in New England 

On November 15 at about 3h. G.M.T. an earth¬ 
quake was registered on the soistnogmins at the 
observatories of Weston, Georgetown, Ottawa, Pitts¬ 
burgh, Fordham, Williams town and JPbibulolphin, 
The United States Coast and Geodetic Survey, in 
co-operation with Soience Service and tho Jesuit 
Seismologioal Association, has detenninocl tho prob¬ 
able epioontro of this shock to have boon near latitude 
39° 45' N., longitude 75° 18' W„ and that it had an 
origin time 2h. 53in, 48s. G.M.T. with a depth of 
focus near 25 km, below tlio oarLlfs surface. 
Large earthquakes are very ran) in thoso regions, 
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though small shocks and tremors have occurred vory 
occasionally in the past. That the present shock 
released only a very small amount of enorgy, thus 
being no exception, is shown by the facts that no 
damage has been reported in this well-populated 
region, and that the earthquake was not registered 
on the seismograms obtained at Kew. 

American Association: Columbus Meeting 

The one hundred and fifth meeting of the American 
Association for the Advancement of fcfrionoe is being 
held during December 27-January 2 at Columbus, 
Ohio, General sessions will bo held on December 27, 
when Dr. Wesley C. Mitchell, of Columbia University, 
will deliver an address as retiring president of the 
Association on “The Public Relations of Scion co” ; 
on December 28, when Dr, Hartley F. Mather, of 
Harvard University, will deliver tho annual address 
arranged jointly by tho Association and the Society 
of Sigma Xi, talcing as his subjoct “The Fuluro of 
Man as an Inhabitant of the Earth” ; on Deoombor 29, 
when Dr. Julian S. Huxley will deliver tho first 
address in the United States under the arrangement 
between the American and British Associations to 
provide lecturers in alternate years, speaking on 
“Science, War and Reconstruction” ; and on Decem¬ 
ber 29, when Dean Marjorie Nicolaon of Smith 
Oollego, will deliver the annual address tinder tho 
auspices of the United Chapters of Phi Beta Kappa, 
and will speak on “Science and Literature”. Sym¬ 
posia have beon arranged on “Isotopes”, “Photo¬ 
synthesis”, “Spedation”, “Tho Rotation of Ecology 
to Human Welfare”, “Defence Mechanisms in Plants 
and Animals”, “Tho Internal Environment and Beha¬ 
viour”, “Effects of Science upon Human Bcings”and 
“Blood, Hoart and (Ireillation”, among other topics. 

Awards of the Geological Society 
The following awards of the Geological Sooiety of 
London have recently been announced : the Wollaston 
Medal to Mr. Henry Woods, formerly University 
lecturer in palaeontology in the University of Cam¬ 
bridge, in recognition of the value of his researches 
into the mineral structure of the earth, especially 
his studies of fossil Mollusoa and Crustacea from the 
| Cretaceous formations of Great Britain, Africa and 
New Zealand; the Murchison Medal to Prof. Arthur 
Holmes, professor of geology in the University of 
Durham, in recognition of the value of his petrological 
researches and of his stimulating studies concerning 
the composition and physical state of the earth's 
interior 5 the Lyell Medal to Prof. H. L. Hawkins, 
professor of geology in the University of Reading, 
for his eminence in palaeontology, particularly in his 
studies of the Echinoidea, and for his researches in 
Eocene stratigraphy; the Wollaston Fund to Miss 
Dorothea M. A. Bate for her investigations of 
Pleistocene mammalian faunas in Palestine and the 
Mediterranean ; the Murohison Fund to Archibald 
Gordon Macgregor, for his petrological researches into 
Scottish rocks and his work on the geology of Mon* 
serrat ,* a moiety of the Lyell Fund to Miss Dorothy 


Hill, for her researches on Paleozoic corals ; another 
moiety of (I 10 Lyell Kami to Mr. L. II. Teaks, for 
his work on tho Carboniferous rocks of Lance shin' 
and Northumberland. 

Announcements 

Prof. F. G, Done*ah, emeritus professor of 
chemistry in tho University of London, lias had 
oonforrod on him tho honorary degree of D.Ne. of 
tho National University of Ireland. 

Dr. Mary Evelyn Lainu MoBatn, formorl t \ of 
tho University of Brihtol and now of Stanford 
University, California, has hewn oloctod national 
president of the American Women’s Chemical Honor 
Society, Io(a Sigma Pi, for tho now trionnium. The 
Society comprises 2 ,f >00 women chemists. Tho new 
secretary is Dr. I. Muoy Hooblor, director of tho 
Research Laboratory for (ho Children's Fund of 
Michigan. 

A University of Poland Abroad was instituted 
at a meeting held in tho Polish Library, Paris, on 
December 1. 

Lt is reported in The Tinu>ti that many of tho stuff 
anil students of tho University of Poznan are boing 
held under arrest as hostages. Lt is believed that 
the intention is to repress Polish culture and soieuoe 
in this ovorwholmmgly Polish province* 

Turn University of Bern has awarded tho Hint 
international prize for rosearchos on encephalitis to 
tho Italian nourologist, Dr. Boppino Disortori. 

The January mooting of tho Pathological Society 
of Groat Britain anil Ireland will bo hold on January 
12 in tlio Department of Pathology at Cambridge^ 
and not at Guy's Hospital. 

The London Scientific Film Society proposes to 
open its 1939-40 soason early in tho Now Year, Tho 
Sooiety would bo glad to hoar from readers of Nature 
of films on scientific subjects, either completed or in 
the process of production, which could bo considered for 
inclusion in tlio Society’s programmes, Applications for 
membership should bo sent to tho Secretary, L.S.F.H., 
30 Bedford Row, London, W.0.1. The subscription 
for the season is 10 *. or 15*., the higher rate entitling 
the subscriber to tho bolter scats at the shows of 
the Society. 

Erratum,—R oferring to his communication on- 
titled “A Peculiar Phenomenon Observod in Larval 
Populations of the Flour Beetle Tribolium confumwi 
Duv.”, Prof, John Stanley writes that the appear¬ 
ances of the various larval instars as indicated in 
Fig. 1 were given incorrectly in his original communi¬ 
cation, They should read i\s follows : first instar 
6*04 days, second instar 8*47, third instar 12*10, 
fourth instar Id* 13, fifth instar 18*40, sixth instar 
21*74. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible for opinions expressed bp their cornspomlcMs. 
They cannot undertake to return , or to correspond with the writers of, rejected manitscript* 
intended f or this or any other part of Nature. No notice is taken of anonymous communications* 

In the present circumstances, proofs of ‘‘letters” will not re surmltted to 

CORRESPONDENTS OUTSIDE GREAT BRITAIN. 

Notes on points in home of this week’s letters api*kar on p. 1051, Correspondents 

ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Radioactive Gases Evolved in Uranium Fission 
In this lei tor, a briof account is given of tho 
preliminary results of an invest igation of tlio radio* 
active gases evolvod in the fission of uranium nuclei. 
This investigation was commenced this summer but 
was interrupted by the outbreak of tlio War. Kven 
if the results so far obtained are not more complete 
than those obtained in the meantime by other 
investigators 1 , it may still be of interest to describe 
the method employed, which follows somewhat 
different lines. 



The radioaotive gases evolved in the fission process 
were carried by a circulating stream of an inactive 
gas through two Geiger-MiiUer counters placed in 
succession. The time lag of the arrival of the gas 
in the two counters could be varied within wide 
limits by means of a system of capillary gloss tubes 
of various bores placed in parallel and fitted with 
stopcocks. The magnitude of the lag was ascertained 
by separate experiments in which aotinon or thoron 
was circulated. As a carrier gas, acetone vapour 
at a pressure of 10 mm. mercury was used because 
of its favourable properties for the working of the 
counters. The circulation was kept up by means of 
a Vollmer glass pump. 

The uranium vessel, containing about 30 gm. of 
uranium oxide (U t O a ), was surrounded by paraffin 
and provided with a well to allow introduction or 
removal of the neutron source, which consisted of 
about 30 mgm. of radon -f beryllium. In the experi¬ 
ments, the counting rate of both, oounters was re¬ 
corded for a period of time immediately following the 


commencement or cessation of irradiation. Typical 
results, using a time lag between the count cm of 
15 sec., are shown in (ho accompanying figure, from 
which it may bo seen (hat the curvow obtained for 
increnwo and for decay are almost complementary, 
and indicate Hovoral periods, of whioli some are of 
the order of a minute, while others aro evidently 
much longer, giving rise to a residual activity almost 
constant within the time of (ho oxporimont. 

Tlio shorter jwriods were estimated from a decay 
curve obtained in a separate oxporimont, in which 
the flow of gas was stop]>od at the same timo that 
the source was roniovod, and the records of tlio two 
counters at any subsequent time simply addod, This 
gave two periods of about 30 hoc. and 1 min., the 
ratio botwoon the rates of production of the corre¬ 
sponding gases being estimated as 1*82. {(fiasco 
and Htoigman (foe, cit.) find two gnsootw products of 
uranium fission of periods 30 sec. and 5 min., of which 
tlio first transforms into a product of 3 min. period. 
It is possible that the period of 4 nun* found in our 
experiments results from a combination of the periods 
3 min. and 5 min.) 

A teal of theso estimates was further obtained by 
calculating from them tlio values of the ratio ImjI ween 
the counting rates of the two counters for steady 
flow with tlio various circulating periods obtained by 
inserting different capillary tubes in the circuit, and 
comparing the calculated values with the values 
measured 12 min, after the beginning of the irradia¬ 
tion. This interval of timo is not quite sufficient for 
complete equilibrium to be established, but, on the 
other hand, it is sufficiently short compared to the 
periods of the long-lived tvansformation products to 
ensure that the values obtainod do not depend on 
the formation of those products to any appreciable 
extent, 

Assuming that the radioactive gas consists only 
of the two short-period components of decay constants 
X x , X, produced at tlio rate of n lt n t atoms per hbo„ 
the counting rate in any of the ecu inters nun readily 
bo shown to bo given by 


O ~ n x c ’ * lT 


I *t 0 

l”e W 


«, a ;,r 


I -c A,0 


whero t is tlio timo taken by the circulating gas to 
travel from tho uranium container to the counter 
in question, 0 tho time taken by tho gas to flow 
through the counter, and T tlio period of the whole 
circulation process. 

In tho table aro recorded the counting rates, G lf (J% 
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for the two counters measured 12 min, after tlio 
beginning of the irradiation for four capillary 
tubes corresponding to values of tho time lag 
between the counters slated in tho first column. 

The agreement between the experimental and 
calculated values for the ratio 0 %: 0 2 is seen to be 
very good except for the fastest circulation, for which 
the calculated value depends mostly on the shorter 
period and on the short time-lag, tho determinations 
of which are the least precise. 

L, WBBTENSTHnST. 

Mirostaw Kernbaum [Radiological Laboratory, 
Warsaw Society of Sciences, 

At Turczynok, near Warsaw, Sept, 24, 


1 Hahn, 0„ and Straawnaim, If., Naturwits., 27, 103 (1030). llryn 
F., Aten, A., and Bakkor. C., NATUBH, 143, 510 and 079 (1930). 
GUwoo and Stolgman, P7*us. to,, 55. 982 (1939). 


Baade and Zwicky's Theory of Cosmic Rays, and the 
Helium Content of Beryls 

Panjbjth and co-workers 1 * 8 have discussed tho 
possibility that oosmic radiation may have produced 
the helium found in beryls by disintegration of 
beryllium nuclei, and they give experimental evidence 
that to do this the intensity would need to be at 
least sixty times greater. However, to reject oosmio 
radiation as a possible cause, on the experimental 
evidence, requires the assumption that, during tho 
life-time of the beryls, the oosmic radiation has had 
its present intensity, whereas if the theory of Baade 
and Zwicky is true this is not so. Theso authors 3 
have suggested that cosmic rays are produced at tho 
flare-up of super-nova). These, of which ton or so 
have been observed during reoont years, rapidly 
reach a peak of brightness some 20,000 times that 
of the sun, lasting two or tliree days. During twenty- 
five days of maximum brightness they each omit, on. 
the average, as much visible radiation os tho sun 
does in 10 7 years, and after a life of a year or so, 
they become faint stars 4 . They suggest that Tycho' 
Brahe's nova of 1572 was a super-nova occurring in 
our Milky Way system. Zwicky estimates their 
frequency of occurrence as one per stellar system 
per 600 years 8 . They estimate that during its brief 
life a typical super-nova emits from 10 w to 10 54 ergs, 
almost all in oosmio rays, and by averaging through¬ 
out the heavens they oaloulate a oosmic ray flux at 
the earth’s surface of the same order of magnitude as 
the observed, namely, 3 x 1(H ergs/cm. 8 soc. How¬ 
ever, they point out* that a super-nova occurring in 
the Milky Way 30,000 light years away would, for a 
short time, produce a cosmic ray flux at the earth 
some 10,000 times greater. 

Evidently, if this theory is true, when considering 
the production of helium in beryls by cosmic rays, 
we must take not only the present cosmic ray flux 
into account, but also the average value due to one 
super-nova in the galaxy each 600 yoars. Let us 
assume that, in the past, super-novae have occurred 
throughout the galaxy in proportion to the present 
density of visible stars. Then from Kapteyn’s star 
distribution, as given by Jeans 8 , I calculate the 
mean value of 1/D 8 , D being the distance from the 
earth to eaoh super-nova, to be 4 x 10“* (light 
years)-*. An emission of 10 8i ergs at the corresponding 
distance gives cm energy at the earth’s surface of 
2 x 10* ergs/cm. 1 , account being taken of tho fact 
that a point on the earth can see only half the 
heavens. This equals the energy received in about 


2 x 10 1 yours at the present rate, no that, averaged 
over 600 years, tlio avorago rate of' cosmic ray recep¬ 
tion is about 35 times tlio prosout rate. 

In view of tho uncertainties of tins typo of calcula¬ 
tion, it seems possible that lho theory of Baade and 
Zwicky and tho experimental daia regarding tho 
helium content of beryls are compatible. However, 
thero is a theoretical difficulty which is pointed out 
by Fay, Oluckauf, and Paneth 8 . The oross-sootion 
of the beryllium nucleus for disintegration by cosmic 
ray particles and quanta wouid need to bo far groater 
than that predicted by the quantum thoory either 
for photons or fast electrons, but os the quantum 
mechanics is intuloquato to doscribo other qualities 
of oosmio radiation, perhaps this theoretical diiUeulty 
is not conclusive. 

The suggestion that cosmic radiation has playod 
any appreciable part in tho production of biological 
effects, such as mutations, has also boon discarded 
because of the small intensity. If Baade and Zwicky’s 
theory is true, this conclusion also will need rooon- 
mderation. f , otlN RkaI) . 

Mount Vernon Hospital, 

North wood, Middlesex. 

1 Giaokmtf and Pauoth, Pm, Jioif, Soc., A, 165, 229 (1938). 

• Fay, GlUokauf, and Panoth, Prop. Hoy. to,, A, 165, 238 (1938). 

8 Raado and Zwicky, Proc. Hat. Ami. $rt. t 20, 260 (1031). 

4 Baade and Zwicky, Astrophyt . J. % 88, i U (1038). 

1 Zwicky, As trophy 8 . J. t 88, 529 (1038). 

8 J>atw, "Astronomy and OosmoKony”, tfi (192S edition). 


"The Relativity of Time" 

Piunr. II, Dmaufl luw put forward 1 tlie view* that, 
while it is correct to deduce tho “Fitzgerald con¬ 
traction” of moving bodies from tho Restricted 
Principle of Relativity, it is incorrect to deduce the 
slowing down of moving clocks. Ufa tmuu ground is 
that the second statement is meaningless, boeutiHo a 
clock is not a well-defined measuring instrument. If, 
for example, it takes tho form of a stream of equal 
grains of sand falling regularly in an hour-glass, the. 
time elapsed may bo monsmod equally well by the 1 ' 
number of fallen grains, N lt or by their total wwwtw, 
or by thoir total volume, N s . Since mass and 
volume have differont transformation laws for moving 
axos, Prof. Dingle infers that N x , and iV 0 also 
have different transformation laws, some showing 
tho retardation and others not, 

If this argument is intendod to show a real difference 
betweon kinds of clocks, it must moan that if two 
hour-glass clocks are synchronized and moving 
together, mid if one contains a counting apparatus 
and tho other an apparatus for finding tho moss of 
the fallen sand, thon although at any instant thoy 
show the same reading for an observer relatively 
at rest, they show different readings for a moving 
observer. This is clearly not true, if tho distance 
between the clonks is negligible: if the two dials 
look the some, at any given mstant, to one observer, 
they look the same i o all, no matter what mechanism 
is behind them. What appears to have been over¬ 
looked is that the sand and the measuring apparatus 
both form part of the clock, and therefore move 
together; the mass involved is the rest mass, and 
its effect on the transformation law is nil To obtain 
Prof. Dingle’s transformation law the mass of the 
mbving sand woqld have to bo measured by the 
Stationary observer, an arrangement which can 
scarcely be called a “clock”. 
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In any event), if it in equally logitimalo to read a 
sand-clock by counting grains and by weighing thorn, 
it must also be equally legitimate to read a measuring 
rod by counting its divisions or weighing a piece of it, 
so that any difficulties on this score about clocks will 
be paralleled by difficulties about rods. The problems 
of a logical theory of measurement appear to bo 
symmetrical with respect to space and time. 

M. 11. A. NEWMAN. 

St. John’s College, 

Cambridge. Nov. 27. 

Numm, 144, 888 (1039). 


I cannot agree with Mr. Newman that an instru¬ 
ment which measures time in terms of the mass of 
fallen sand is not a clock. If such an instrument is 
passed by a recognized observatory, I should be glad 
to know on what authority Mr. Newman would reject 
it. If it is accepted, then t lie mass must bo measured, 
directly or indirootly, whenever it is used, whotlior 
moving or at rest. A consideration of wlmt an 
observer would see on a dial is not sufficient to 
determine such a measurement, as perhaps the 
following example will show most convincingly. 
Suppose we wish to find how mass varies with 
velocity. Insert a body in an apparatus wliicli 
indicates its mass by a pointor reading on a dial. 
Now recede from the apparatus with velocity, v. 
So long as the dial can be seen its reading will, 
clearly, appear the some. Hence if Mr. Newman is 
light, mass is invariant. It is not “equally legitimate 
to road a measuring rod by counting its divisions or 
weighing a piece of it”, because the standard of 
space moasurernont in physios is defined as the 
length, and not the weight, between two fixed marks. 

I should add that I did not say that “it is correct to 
deduce the ‘Fitzgerald contraction* of moving bodies 
from the Restricted Principle of Relativity**, The 
Restricted Principle of Relativity is an oxpression 
of the Fitzgerald contraction. 

Herbert Dingle. 

Imperial College of Science and Technology, 

London, S.W.7. 


Flame Method of Spectrochemical Analysis 

Under the present troubled conditions there is no 
prospect of Ur. F. Majewsky’s publishing in the near 
future his six months* work here ending August 1938. 
I therefore wish to place his main results on record. 

His main work consisted in improving and adapting 
for routine use Ramage*s flame method of electro¬ 
chemical analysis. RamageM burnt a small quantity 
(usually 50 mgm.) of powdered plant material rolled 
in filter paper in an oxy-coal-gas flame in front of a 
spectrograph. Reproducibility of results depended 
on the uniformity of feeding the roll into the flame. 
This was made difficult by the roll bursting into 
flame just outside the oxy-coal-gas flame. 

The difficulty was overoome by raising the roll to 
a sufficiently high temperature to drive off inflam¬ 
mable gases and carbonize it before burning it in the 
oxy-coal-gas flame. This improvement alone resulted 
in increased reproducibility of results and increased 
sensitivity of the method. 

We affected a further improvement by combining 
with the heat treatment immersion in ammonium 
chloride vapour to convert the minerals into their 
chlorides. This resulted in an increased sensitivity 
which varied from thirty-fold for calcium, the 


ohlorido of which is much more volatile than Mio 
carbonate, to nil for potassium, tho ohlorido and 
carbonate of wliioh arc about equally volatile. 

Dr. Majewsky was able to bum it roiL treated in 
tliis way always in 75 socoikL, whoroun untreated 
ones wore consumed in about 50 seconds, but the 
actual time variod by some scooncls from roll to roll. 

Quantitative results wore obtained by comparing the 
unknown spectra with thoso given by rolls impreg¬ 
nated with known mixtures of salts. A statistical 
analysis of tho results obtained with strawberry 
leaves showed that the means of two detorminatioiw 
each done in triplicate must differ by 12-18 per cent 
to have a twonty to one degree of significance. Tins 
degree of acourocy is sufficient for many horticultural 
purposes. 

Differences between replicate determination wore 
much less for solutions than for loaf material, and the 
apparent amounts of most of the minorals Hhowod 
parallel variation in the spectra of solutions but less 
so in those of leaf material. Thoso results suggosl nil 
that the comparatively small variation between 
replicatos of determinations on solutions was due to 
faulty standardization of burning, and that tho 
increased variation between roplicato results on loaf 
material was duo to lack of homogeneity of tho leaf 
sample. These and othor facts raise tho hope of a fur¬ 
ther considerable increase in sensitivity and uooumoy. 

The comparatively simple mid inexpensive method 
worked out by Majowslcy was then used by S. (r. 
Thompson for examining loaf samples sent to Kant 
Mailing by mo from South Africa, and proved 
adequate for a preliminary survey of tho minoml 
status of fruit trees. The 1X5811118 obtained showed 
some remarkable agreements with horticultural por- 
fonnunoes and with diagnosis by plant injection. 

As there is unfortuiiatoly no prospect of Majowwky's 
paper being published in tho near future, if seems 
desirable to roporf briofly his contributions before 
their importance is masked by the superstructure 
which we hopo to build on thorn. 

W. A. Roach. 

Dost Mailing Rosoaroh station, 

Kent. Nov, 30. 

1 JUwnage, IT., NAttmiD, m , 001 (1020). 

* Itamagp. JI., NArtmxi, 0S6, 279 (1930), 


Surnames and Blood-Groups 

As is generally known, very largo series of blood- 
groupings have been mado in rooent montlis in con¬ 
nexion with the emergency blood transfusion service. 
Among these depots, one has about J 2,000 cohos 
on record. 

As the district is ono of recent industrial develop¬ 
ment associated with immigration, it occurred to us 
to examine whether tho blood-group frequencies aro 
associated with surnames. A group of ohametoristio- 
ally Welsh surnames was ohoson centred on the eight 
typos, Davis, Edwards, Harris, Jones, l^owis, Morgan, 
Phillips and Roberts, a selection for wliich wo are 
indebted to Mr, B. 8. Bramwell of the Society of 
Genealogists. This accounted for 5*2 per cent of 
our sample. 

The percentages of the four blood-groups and tho 
two sexes are shown in the accompanying table. 

FBRCBNTAOMS OONTHIiJtmiD BY TltFJ flSJLHOrttn 

Waiisn HimxAMJW ro dutkrbnt ouoi/iv. 

os n ah 

Wonu*n 5*4 4*3 5*7 3*8 

Mon 5*7 B»X fl-0 4*5 
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It may be observed that in each group the per¬ 
centage of men is higher than that of women, as 
might be expected from recent immigration of a 
number of unmarried men. This difference is, how¬ 
ever, not statistically significant. In both cases, how¬ 
ever, the percentage is lower in group A than in O, 
and again lower in AB than in B. This difference is 
quite significant, and confirms the conjecture that, 
recent population movements, even within Great 
Britain, can lead to significant association between 
surnames and blood-groups. 

There are probably many other places in whioh 
empanelling for blood transfusion is now sufficiently 
active for local heterogeneity to be detected by the 
same method. Local surname frequencies may be 
obtained rapidly from telephone directories, and 
more thoroughly from marriage registrations, of 
whioh the Society of Genealogists has a largo 
collection. 

R, A. ’Ftshtir. 

Ualton Laboratory, 

(at Rothamsted). 

.Janet Vaughan. 

Emergency Transfusion Depot. 


Human Origins and Taboo 

Lp we think of the ovolution of man from some 
anthropoid stock as the evolution of mainly instinctive 
(innately conditioned) behaviour into mainly cus¬ 
tomary (socially conditioned) behaviour, we can both 
see the possibility of the formation of a larger group 
than the family one oharactoristio of extant anthro¬ 
poids and can relate the said possibility lo the facts 
of taboo—and totemism. 

It is commonly and plausibly assumed that the 
reason why anthropoids do not form larger groups 
than family ones is the difficulty the larger group 
would have in finding sufficient food. This difficulty 
would not arise to the same degree in the case of 
anthropoids whose behaviour-habit was beooming 
less instinctive, more customary. The more variegated 
the dietary customs of family-groups of such a species 
became in course of ages, the more possible it would 
be for such groups to combine permanently togethor 
without Undue strain on the food-resources of the 
larger group thus formed, It is a matter of pooling 
experience. When two heads began to be better 
than one. Homo sapiens was in sight. 

Customary behaviour is initiated by individuals 
acting consciously in a novel manner, making a habit 
of novel and ‘agreeable behaviour* and making a 
negative habit of novel and ‘disagreeable behaviour*. 
In general, the agreeable behaviour is viable and tlie 
disagreeable is unviable. But accidents of condition¬ 
ing occur in Nature as they occur, not as acoidonts, 
in the experimental psychologist’s laboratory. A 
dog can be conditioned to regard anything whatever 
as ‘taboo 9 , so to speak; it is merely a matter of 
administering Borne unpleasantness concomitantly. 
Similarly, in a state of Nature negative customs could 
be formed by accidents of conditioning in regard to 
objects suitable for food, and it is almost a statistical 
necessity that our family-groups of anthropoids 
during the ages while, as family-groups, they were 
evolving their respective customary diets, Should 
have formed one or more such negative customs. 
There would be nothing to distinguish these ‘mis¬ 
takenly’ conditioned negative customs for their 
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‘owners’ from customs normally conditioned by dis¬ 
agreeable experience until after families woro com¬ 
bined in larger groups. Even then wo are still a 
long way from tlm name and concept of Taboo* and 
from totomistio theories of food-taboo practices and 
social organization, but all that follows easily enough, 
This hypothesis is an application of my “Novius 
Organum” (Longmans, 1031), namely, the assumption 
of ‘naturo as habit* in a sense of‘habit’ quito the 
roverao, in relation io ‘mind*, of Horing’s and Butler’s 
notion of ‘habit*. 

♦r. G. MoKtjrrow. 

34 Cartwright Gardens, * 

London, W.C.l. 

Dec. 4. 


Metaplasia and Adenoma-like Changes in the Uterus 
of Rats Injected with Sex Hormones 

Squamous motaploma in the uterine epithelium can 
bo considered as tho first stago of pro-cancerous 
ohangos. In a previous publication 1 , wo havo given 
the litoraturo on tbo subject and have described our 
own experiments, which showed that metaplasia in 
the uterine epithelium, produced by injections into 
the rats of oestrogenic hormones, can bo doorooHed or 
prevontod by the simultaneous administration of 
progesterone, tho hormone of tho corpus luteum, 

In another paper 1 , on tho basis of a few experi¬ 
ments only, wo have suggested that male liormonos, 
when injeotod simultaneously with (ustrogons, might 
influence tho motaplastio oliangon. 

Wo havo now completed a scries of experiments on 
105 normal or ovarioctomissod rats. Tho animals worn 
injeotod for 2- 3J months with costradiol dipropionato 
or benzoate-butyrate (0*018-2 mgra. a week) alone, 
or simultaneously with male hormones (androstorono 
7*5 mgm., testosterone propionate 2*25-7*5 tngiu., 
and tostostorono dipropionate 7*5 mgm. a week). 
In ono experiment progosLorono (*1*5 mgm. a week) 
was given in addition to oostrodiol dipropionato and- 
testosterone propionato, Tho results obtained can 
be summarized as follows : 

(1) The percentage incidence of tho metaplasia* 
changes may be the same in tho rats injected with 
oestrogen© as in those injected wiili both crsfcrogons 
and male hormones. 

(2) With the doses used, however, adenoma-like 
changes in the uterine glands and the most severe 
degree of squamous metaplasia of tho uterine 
epithelium were found only in tho latter group of rats, 

(3) The addition of progesterone considerably 
decreased or in most oases prevented tho motaplastio 
ohangos. 

(4) The results obtainod odd woighi to tho 
suggestion that disturbances of tho ratio of tho 
male and female sex hormones, simultaneously 
present in the organism of either sex, may bo an 
important factor in the oocurronce and development 
of some types of neoplastic growths. 

Y. Korenoitevsky. 

K. Haul. 

Lister Institute of Preventive Medicine, 

London, S.W.l, 

Dec, 1. 

1 Korencfoetsky, V, M*d BAH, K. ( J. Obst. and Qvn*c. t 45, 22 (im), 
* E„ and Burbank, JBictshm. J., 8$, 872 
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Effect of (Estrogens on the Pouch of the Marsupial 
Trichosurus vulpecula 

TrichomriiB vulpecula, the common Australian 
opossum, lias a woll-devolopod pouch which shows 
marked roaotions towards the administration of 
cestrogons. After the injection of small doses of 
oestrogen (200-1,000 i.xr.), development of the pouch 
and mammary glands becomes evident, particularly in 
sexually immature animals. Furthermore, hypor- 
plasia of the pouch muscles is noted as well os the 
secretion of a pigment which is deposited within llie 
pouch and which stains the hairs a doep orange 
within the pouch as well os those around it. After 
the administration of one or several moderately large 
doses of oestrogen (1,000-10,000 i/u.), hyperplasia and 
hypertrophy of the muscles of the pouch occur, and 
the pouch decreases in size. After the administration of 
a single largo dose of oestrogen (50,000-1,000,000 i.m), 
the hypertrophy and hyperplasia of tlio pouch muscle 
become marked and it goes into a state of contraction 
which is accompanied by an almost complete dis¬ 
appearance of the pre-exporimontal pouch. 

If the injections of large doses of oestrogen arc 
maintained, the contraction of the pouoh remains 
permanent, but the animal dies from the action of 
the hormone on tho internal reproductive organs. 
This end result is similar in animals whicli possess 
small or largo pouches pre-experimentaUy; but it 
necessarily becomes more obvious in animals winch 
had large pouches before injecting tho (ustrogon. 
This reaction indicates that the musolo of the pouch, 
which is voluntary muscle, is contracted by mstrogen. 

A. liOJLLIQBB. 

A. 0 abbot* us. 

Gordon Craig Research Laboratory, 

Department of Surgery, 
t University of Sydney. 

Nov, 17. 


Severe Mortality of Mactra corallina cinerea (Montagu) 
off the Lancashire Coast 

I was informed by Mr, J, 1L Duggan that enormous 
numbers of molluscs had been thrown up on the coast 
between Southport and Tlightown on October 28. 
They then formed a continuous belt averaging six 
feet in width and ten inches in depth at the crest., 
extending nine miles from Southport towards High- 
town. The majority were, at this time, alive. 

I visited the area on November 1 and found that 
the tides since October 28 had scattered the molluscs 
over a zone averaging twenty-five yards in width. 
They were arranged in drifts parallel with the high 
water mark and usually five in number, the heaviest 
deposit being in the most shoreward drift. In many 
places this drift was Avo inches deep and live feet 
wide. 

Most of the molluscs, at this time, wero dead, but 
in the deeper drifts the ones underneath were still 
alive, having been protected from the wind and sun 
by the upper ones. The faot that no deposits wero 
found in which all or most were alive suggests that 
none had been cast up since October 28. 

Only one species of mollusc was present, namely, 
Mactra corallina cinerea (Montagu), and all were 
small specimens, averaging 0*9 in. in length, and 
obviously the same year’s spat. 

It was found that one cubic foot of the drifts con¬ 
tained approximately 3,000 specimens of Mactra, so 
that Mr. Duggan’s figures imply a belt nine miles 


long, six foot wido and, say, so von indies average 
depth, from which a conservative estimate of tho 
mortality of tho Mactra can bo obtained. Thin figure 
in in tlio order of 800 millions and, H4 Orton how 
stated 1 , represents a tremendous loss in HmIi food. 

Two previous records of groat numbers of molluscs 
being oast on to tliis beach have boon mode : Ohtwlor 1 
recording Uardium cchinatum being washed up in 
groat numbers in January 1893, and Orton 1 recording 
groat t mortality of Alrra alba and J)onar vitUtiua iu 
November 1929. 

Orton suggested that tho mortality wan due to a 
certain wave action set up by a combination of tho 
action of spring tides and a strong inshore wind, 
which washed out the organisms in the surface layer 
of tlio son bed. Iu tlio prosont coho, however, the 
mortality occurred at. tho time of tho spring tides, 
but an offshore wind was prevailing. 

It is interesting to note tliat oil ouoli of those throe 
occasions a difforont spooios was oast up. This might 
bo duo to one of two alternatives : oithor tho popula¬ 
tion of tho sea bod off the shore has changed in the 
time between each of those ovents, or a different area 
of tho sea bod has boon affected by tho tides on each 
occasion. 

(1. M. Wu.ni ams. 

I )opartmout of Invertebrate Zoology, 

Liverpool Freo Public Museums. 

Nov. 20. 

1 Orion, J, II., Naickh, 124, 911 (Doormlioi 14, 1929). 

1 Ohiwtcr, SnnthpottSor. Nat, 1 (1892). 


Chitin Content of the Mandible of the Snail (Helix 
pomatia) 

Tnw presence of chitin iu the above-mentioned 
organ has boon indicated so far by moans of colour 
reactions only, probably owing to tho lack of material. 
During tho course of another investigation, we utwno 
into tho possession of 050 mandibles (1 gin,), and 
an aootolytic breakdown experiment was carried out. 
After boiling with dilute alkali aud hydrochloric 
acid, tlio remainder weighed 70 mgm., mid yielded 
upon tlio application of Jiorgmami’s mol hod 8 mgm. 
of colourless needles wliioh wore identical with acta- 
acetyl ohitobioso ; m.p. 290\ nitrogen conlont 4*4 
per cent. Tho experiment shows that the presence 
of ohitin can bo provod in even minute amount h of 
natural substances. 

( 3 . 

University, L. ZrcamvmraTOB, 

Hungary. 

Nov. 15. 


Potential Hosts of Potato Viruses in Garden and Field 

In' the spring and summer of 1938 ono of us 
(K. N. S.) was working on potato loaf roll with tho 
objeot of producing an attenuated strain of tho virus. 
To this end, attempts wore raodo to convoy leaf roll 
not only to mombors of tho Solauacom but also t o a 
wide range of unrelated gonora. Two successes wore 
secured by means of grafts, ono with Mntthiola, tho 
other with a garden Campanula, both of which 
bohaved as carriers. 

Encouraged by these romiUn we luvvo explored, 
during 1039, tho possibility of huoU infections occur¬ 
ring in plants grown as Acid crops. In particular, wo 
attempted io infect cruciferous woods and cultivated 
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BraesiosB both by moans of graft and by tho agency 
of the aphid Myzus persicce. Wo succeeded in con¬ 
veying leaf roll twice, once through a turnip and 
thence to a President potato, in both instances by 
graft; and again through a Brussels sprout and on 
to a President potato, both by means of the apliis 
Myzus persicce. Neither hosts showed any symptoms, 
hut the virus whioh was recovered on the Presidents 
produced a typical leaf roll in the first cose and a 
poorly developed and ambiguous syndrome in the 
second. 

We were from the start, however, confronted with 
an unexpected complication: in a large number of 
cases the virus carried over to the potato and thence to 
tobacoo or S. glutmosa plants from infectod Brassicse 
or other foreign host was the Y virus (SoL Virus 2, 
KM>8.)t and not leaf roll. Careful checking of all 
controls and examination of our * potato leaf roll 
sources showed that it was these latter whioh wero 
harbouring the Y virus, notwithstanding that they 
had been exhibiting acute leaf roll for nearly twenty 
years without a sign of the usual Y virus symptoms. 

Our researches have proved that the Y virus can 
be carried by turnips, cabbages, kale and Brussels 
sprouts without symptoms, and that from them it 
can be conveyed to potatoes by graft or by means of 
Myzus persiew , and thence to tobacoo or S. gkdinosa . 
In addition, we have shown that red olover, the 
garden pea and bindweed may be infectod with tho 
Y virus by means of Myzus persicce without pro¬ 
ducing symptoms, The Brassicap are frequently tho 
overwintering hosts of Myzus persicce : may it be 
that they and the well-nigh ineradioablo bindwoed 
may also act as reservoirs for those destructive 
potato viruses during the winter months ? 

Red OLxraria N. Sairman. 
W. E. R. WoBTnmr. 

Potato Virus Research Station, 

Cambridge. 

Nov. 2Q. 


A Bacterial Disease of Forsythia 

A baotubxaX/ disease has appeared in on Bast 
Ang lian nursery on bushes of Forsythia spectabilis 
and F. intermedia. When, early in the year, the 
two-year-old branches are removed to the forcing 
house, the flower buds remain dormant or open 
imperfectly. Sometimes only a few twigs on a branch 
are affected; more often the branch as a whole 
remains dormant. Examination of the cut end of 
the shoot shows a stain in the wood, usually crescent- 
shaped, and varying in colour from scarlet to dark 
brown. At the time of cutting, the diseased branches 
cannot be distinguished superficially from healthy 
branches, but the stain in the wood betrays the 
presence of the disease. On any bush, healthy and 
diseased shoots arise from different stools. Excision 
of diseased branches (but not of the diseased stools) 
has been practised, but the bushes continue to die 
back, indicating that the disease can spread from 
the diseased to the healthy stools. 

From stained wood a bacterium was readily 
isolated; this produced green fluorescence on beef- 
infusion agar and in Uschinsky’s solution. Its 
reactions in culture media show it to be closely 
related to Pseudomonas syringes . The Forsythia 
organism was inoculated into the wood of young 
Forsythia bushes growing in pots, and produced a 
dark stain in the wood; the following spring tho 


llowor buds opened normally. Inoculated into 
swelling dower buds, tho organism caused a delay in 
opening of about a wook compared with wounded 
controls. When inoculated into young suooulont lilac 
and Forsythia shoots, blackened lesions appeared; 
shortly afterwards the shoots died. Ps. syrtngco was 
inooulatod into tlio wood of Forsythia bushes bub 
produced no stain in tho wood and did not affoot 
the opening of tho flower buds. When Ps. syringes 
was inoculated into young succulent shoots of 
Forsythia, black lesions developed and shortly after¬ 
wards the shoots died and turned black. 

It thus seems probable that tho organism isolated 
from Forsythia belongs to tho Ps. syringes group, 
Wormald 1 records a disease of Forsythia, probably 
caused by Ps. syringen, tho symptoms of whioh wero 
elongated black lesions on the shoots and spots on 
the leaves. 

<k M ETOALlfK. 

Botany School, 

Cambridge. 

Dec. 1. 

1 Wormald, Annual Report ft MoWn# 3tn„ 1035 (Soot. HI), 
p. 145. 

Excretion of Thiamin and Biotin by the Roots of 
Higher Plants 

The faot that soil in tho immediate vicinity of 
plant roots supports a much highor microbial popu¬ 
lation than that existing outside tho plant’s zone of 
influence has boon recognized for many years. 
Although it hm been suggested that ‘root excretions’ 
account for this effect, those hypothetical oxudatos 
have novor boon identified, nor 1ms their mode of 
action boon satisfactorily explained. In studying the 
relation of plants to soibborno (Uhouhos, it was con¬ 
sidered desirable, therefore, bo examine tho possibility 
that excretion of mimilo amounts of bacterial growth 
factors by tho growing plant might bo a fundamental 
factor in determining tho character of tho rhizosphore 
mioroflora. 

Ono hundred representative bacloria wore isolated^ 
from each of the rhizospheres of Bison and Novelty 
flax, after throe weeks’ growth in uniform soil under 
greenhouse conditions, and from the rhizosphoros of 
two varieties of tobacco grown in tho field. A similar 
number of control organisms was isolated in each 
case from soil outside the root’s zone of influence. 
Each of the isolates was inoculated into two media, 
one containing glucose, potassium nitrate and 
inorganic salts, and the other Containing, in addition, 
cysteine 60 mgm., m-inoeitol 100 mgm., thiamin 
100 y, p-alanine 100 y, nicotinic acid 100 y, and 
biotin 0*6 y, per litre. All growth-substances wore 
used in pure form except biotin* a concentrate of 
which was propared by tho procedure of K6gl and 
Tonnis 1 and shown to bo approximately 0-5 per coni 
pure*. 

Results in every caeo showed that those organisms 
dependent for tboir development on a supply of 
previously synthesized growth-factors were markedly 
more abundant in the rhizosphere than in control 
soils*, suggesting that the plant may excrete the 
necessary motors for their nutrition. In testing the 
growth-factors separately on twenty-five organisms 
selected from flax and tobacoo rhizospheres, for 
which the more complex medium was essential, all 
were found to require either thiamin or biotin or 
both, but in no case did inositol* £-o!anine, or nico¬ 
tinic acid show any growth -promoting properties. 
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Although these findings mdieato that the plant 
possibly exerts at least a part of its ‘rliizosphoro 
effect’, through ability 1o excrote thiamin and biotin, 
more direct ovidonco to support tliia tentative 
assumption was desired. Woods of Novelty and Bison 
flax were sterilized, and germinated in potri plates. 
After four days at 28° C. the seed-coats wore carefully 
removed from the cotyledons and the seedlings 
planted in 8-in. test tubes containing 15 ml. sterile 
nutrient solution. A circular disk of chooso-cloth 
supported by short longfclis of glass tubing held the 
plant at the surface. Following one, two and three 
weeks of growth, the nutrient solutions from five 
tubes, containing one plant per tube, aftor boing 
cheeked for sterility, were combined and concentrated 
in volume to 10 ml. 

The plant exoretions were assayed for tliiamin by 
the growth response of Staphylococcus aureus in a 
medium containing all essentials except the substanoo 
to be determined 4 . The presence of thiamin was 
readily detectable by this method; the excretion from 
five Bison flax seedlings was 0*23 and 0*04 gammas, 
and from fivo Novelty flax 0*24 and 0*64 gammas 
after one and two weeks of growth respectively. The 
appearance of inhibitory material in the plant excre¬ 
tions after two weeks interfered with this assay on 
older seedlings. 

Biotin was assayed by the response of RMzobvum 
(Wisconsin Strain205) according to the technique 
described by West amt Wilson 4 . The amounts of this 


factor excreted in one, two and throe weeks wore in 
the neighbourhood of 0*06, 0*2fi and 0*21 gammas, 
and 0*08, 0*20 and 0*20 gammas for fivo Bison and 
Novelty flax seedlings respectively. While it is 
recognized that the amirnoy of these results (IojunkIh 
on tho validity of the assay methods concerned, it is 
believed that the spoeilieity of those microbiological 
tests has been sabisfaclorily established for tho strains 
employed a » 4 »W. 

From these observations it appears ^ that tho 
oxorotion of significant amounts of thiamin and 
biotin from young roots of higher plants occurs 
normally, oven under sterile conditions, and accounts, 
at loaat in part, for cor Lain quantitative and qualita¬ 
tive differences characteristic of the bacterial flora of 
tho rhizospliero. 

I\M. Wujst. 

Division of Bacteriology and Dairy Research, 
Woionco Horvioo, 

Department of Agriculture, 

Ottawa, Oanoda. 

Nov. 1. 

1 K6gl, l«\, and Tonnto, B., physiol. Chew., 242, 1.1 (ItWO). 

1 West, I*. M., and Wllflon, JL\ W., Enzymoloyta. In the press. 

* West, V. M., and tohliead, A. G„ Can. J . /*«. In the press. 

4 Wost, P. If., and Wilson, P. W., Science, 88, 084 <1938). 

* Knight, B, 0. J. G., 2Jr& J. Exp. Path., 16, 31ft (1935). 

8 Knight, B. 0. J. G., Bioohm. 81, 781 (1037). 

* Nilsson, R., BJOlfvo, 0„ and B\mfcT#m, I)., Ann . landut, hachschulc 

Schwedm, 7, 301 (1080). 


Points from Foregoing Letters 


L. Worfcens6ein V/ was investigating the raciioaotive 
gases evolved in the fission of uranium at the Miroslaw 
Kombaum Radiological Laboratory of tho Warsaw 
Booiety of Sciences when Boland was invaded. 
Writing from Turozynok, near Warsaw, Jio describes 
some of tho results ho had^bbfcained. Tho radioaotivov 
gases were carried through two Geigor-Mullor ooudtors 
placed in series and tho time lag of arrival of the 
gases in tho counters could be varied by a system of 
capillary tubes. Typical curves indicate bodies of 
period of the order of a minute, and others of much 
longer period, giving almost constant residual 
activity within the time of experiment. 

J. Read points out Lliat if Baade and Zwioky’s 
theory of cosmic radiation is true, the experimental 
evidence regarding the helium content of beryls is 
not incompatible with the assumption that this 
helium was produced by cosmic rays. The possibility 
of biological effects due to cosmic rays would also 
need reconsideration. 

M. II. A. Newman questions Prof. H. Dingle’s view 
that the current doctrine of the slowing down of 
moving clocks in relativity is inoorreot. Prof. Dingle, 
in reply, maintains that the clocks described by him 
are legitimate, and that the uncorrected dial readings 
referred to by Mr. Newman are not relevant to the 
problem. 

F. Majewsky and W. A. Roach have rendered 
Raxnage’s flame method of spectrochemical analysis 
more sensitive and the results more reproducible. 
The roll containing the sample is introduced into 
ammonium chloride vapour to drive off volatilo gases 
and convert the minerals into thoir chlorides before 
the roll is burnt in the oxy-eoal-gas flame. 


J*. C. McKerrow suggests that some anthropoid 
became man as behaviour became more and mere 
conditioned by custom. Confirmation of thin hypo¬ 
thesis, itself based on the view of Nature which 
he has propounded in "Novius Organum”, is found in 
the facts of taboo and totemism. 

Winoo adonoma-liko changes and the most sovorn 
degree of metaplasia appear in tho uterus of mbs 
only when malo hormones are mlmi n into rod in 
addition to oosbrogons, V. Koronohevsky ami K. Hall 
conclude that disturbance of the ratio of tho mole 
and female sex hormones may bo an important 
factor in the ooourronoe and development of some 
types of tumours. 

Heavy mortality of Mactra coraUina oin&rea 
(Montagu) on the I^ancaeliiro ooast is reported by 
G. E. Williams. Comparisons arc made with two 
previously recorded mollusc mortalities on this part 
of the coast. 

Ru N. Salaman and W. R. W. Wortloy have shown 
that the cultivated Rroasicio, as well on tho garden 
pea, rod clover and common bindweed, may be 
induced to bohave as symptomloss hosto of two 
destructive viruses which affect the potato crop. It 
is suggested that certain of those plants may servo 
os virus reservoirs as well as overwintering hosts for 
the aphid vector. 

G. Motcalfe describes a disease of Forsybhia, 
apparently caused by P*. syringes. 

The excretion of thiamin and biotin from young 
roots of higher plants lias boon found by P. M. Wont 
to be of significance in explaining tho ooourronoe of 
high numbers of bacteria requiring those growth 
substances, iu tho soil adjacent to I .ho root surface. 
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RESEARCH ITEMS 


Rock Art in North Africa 

M. Raymond Vattkricy has now added to Ins 
previous reports on the results of his researches on 
the rock art sites of southern Oran and thoir bearing 
on the origin, affinities and chronology of the north 
African neolithic* furthor details of the sites, com¬ 
parative studies, and full illustration (Arch. dc Vlmtit. 
de Pal. Humaine, M6m. 20 ; 1930). On four groups 
of sites, in the mountains of Figuig, Nsour, G6ry ville 
and Jebel Amour, the association of a stone industry 
with these rock-engravings of animal and human 
figures, an association previously unde tec tod, made 
it possible to assign this art to a neolitliio with 
Capsian traditions, which is shown to extend to 
northern Oran and beyond, li n k i ng up with the 
neolithic of the Sahara and a neolithio pluvial period, 
to which a date is assigned ranging from the middle 
of the sixth to the middle of the second millennium 
before our era. In order to test the application of 
this dating to the North African neolithic with Capsian 
tradition and the associated rook art of Oran, the 
comparison, obvious on both geograpliical and cultural 
grounds, is made with proto-historic and pro-dynastic 
Egypt. Here it is found that certain cultural olowenis 
in the North African neolithio are to be assigned to 
the various cultural stages or ‘civilizations’ now 
distinguished—Tasion, Badarian, Amratian, Gcrzoan 
—dating from at most 6000 B.o. to about 2000 b.o. 
But whereas these cultural elements or traits appear 
at various stages in Egypt according to the ‘civiliza¬ 
tion’ to which they belong, in North Africa they 
appear together—a fact which is explicable only on 
the ground that the North. African is ‘colonial’ in 
character in relation to Egypt. A possible affinity 
of certain rock engravings showing a chariot with 
galloping horses fixes the latoat dating at the opening 
of the Eighteenth Dynasty, 1580 b.o. As regards its 
racial character, the culture in Oran is linked with 
the race of Mechta el-Arbi, which has been shown 
to have Cro-Magnon affinities. 

> 

Tardenois Site in Western Scotland 

MicaoniTHio sites in Scotland have been dis¬ 
covered chiefly towards the east coast, while the well- 
known exception of Shewalton Moor, near Irvine, is 
probably to be assigned to well into the Bronze Age, 
A newly discovered site at Ballantrae, Ayrshiro, de¬ 
scribed by the Rev. W. Edgar (Tram. Glasgow Archasol. 
Soc.i N.S,, 9, 3 j 1939) has so far yielded only the 
earlier types of microliths and may, therefore, be 
assigned to the Middle Tardenoisian. The site is 
situated on the 50-fb. beach extending from Laggan 
Bum to Lownan Point over a distance of about a 
mile and a half, with an average breadth of about one 
quarter of a mile. Two streams intersect the area, 
which with the Laggan Bum supply an abundance of 
water. The area is fertile and mostly under the 
plough. Up to the present, only surface finds have 
been made, nor has the area boon examined where 
not turned by the plough, So far no evidence of 
pit-dwellings or occupation floors, or traces of char¬ 
coal have been found, though concentration^ of 
implements suggest the activities of craftsmen at 


localized centres, m lwo or three instances supported 
by an abundance of corns. The implement h collected 
uirludo blades in comparatively largo numbers, 
generally of the small battered-book typo. The 
triangular is not frequent, but Home croHcont-liko 
forms have boon found; also micro-burins in numbers, 
the majority of the usual typo ; Hampers in largo 
numbers and in different varieties; notched (lakes 
not uncommon ; gravers, though rarely, two being 
‘accommodation pieces’ ; and cores in abundance, 
mostly pyramidal. 

Origin of the Grasping Movement in Man 

Prop. Davrnport Uookmr, reporting on research 
work towards which financial support has been given 
from tho Ponroso Fund of the American Philosophical 
Hooiety (Yoar-Book, Amor. Phil. Hoc., Philadelphia, 
1938), states that observations on the development 
of the grasping redox in human foetuses prove the 
independence of its two phases, linger closure and 
gripping, as thoy develop sequentially. Finger 
closuro appears at about II weeks of menstrual age 
as a quick, though only partial, flexion of tho fingers, 
in which the thumb is not involved. Though tho 
thumb may become feebly mobile so early os 12 wixtks 
in response to tactile stimulation of tho palm it plays 
no purl in tho grasp by 25 weeks -the terminal age 
of tho present obsorvat ions. Finger closuro becomes 
progressively more complete. At and after 16 weeks, 
tactile stimulation of tho j>alm usually ovokos com¬ 
plete closuro. Gripping has first, boon observed at about 
tho eighteenth wook* It continues fooblo for the 
remainder of iho age-span studied* Furthor study 
may modify the ago-levels at which those charac¬ 
teristic responses appear, lip to tho present 42 
individuals nave boon studied in a period of wix years, ^ 
tho age-span oovoring from 7 to 25 weeks, Lt is tho 
second largest series ever studied and the only one 
documented by objective records, tho fourtoonth wook 
being exceptionally well covered* An atlas covering 
foetal activity from its initiation, about tho eighth 
week, through the 14 woekH r( ago low been prepared, 

Robin Redbreast Pigment in Fowls 

Mary E. Rawmsib (J. Gen., 38, 517-431 ; 1939) 
grafted small pieces of skin from tho lioad of a 90-06- 
hour-old embryo robin on to tho right wing bud of a 
73-hour-old White Leghorn. On liatohing, tho hosts 
showed areas of down coloured oinnamou brown on 
part or all of the right wing. In oixe oaso tliis was 
later replaced by juvenile contour feathers of a 
colour typical of the robin. After moulting, the 
feathers were host coloured. Tho barbulos woro of 
the structure of the White Leghorn, Hence the 
robin-coloured feathers arose from tho host’s feather 
germs and were coloured by molanophores which 
migrated from the grafted tissue into the epidermal 
‘collar* of the host’s feather germs. 

Hybridization and Tumour Formation in Mice 

0* 0, Litob ( Proo . i/at, Aoad< 3ci n 25, 452-455 ? 
1989) has shown that the first generation hybrid 
between females of the 057 race of Mus musoulus 
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and males of M. bactriarms showed a largor incidence 
(46*5 per cent) of tumours as compared with that 
of the parents 14*4 per cent and 3*8 per cent respec¬ 
tively. The parental strains aro different in the 
amount and type of tumour present., but tho hybrids 
have an incidence much groater than the addition of 
the tumour-tendencies of the parents. Also, multiple 
tumours in one individual occur in 11*57 per cent of 
the F ! and in not moro than 1*14 per cent in one 
parental strain. Internal physiological ‘unbalance* 
increased by hybridization is given as the most 
reasonable cause for the results. 

Vascular Anatomy of the Apple 

The developmental anatomy of two different 
varieties of apple has been studied by Mary Mac- 
Arthur and R, II. We too re (J. Pom* and Port* Hci, t 
17, 218 ; 1939). The varieties McIntosh and Wagoner 
were ohoson, as having tho same chromosome number 
(34), a similar growth period, and distinct shape 
differences. The McIntosh apple is uniform in shape 
with very faint angulation and with the stamens 
basal to medium in the distal depression. Tho 
Wogenor is unequal-sided, dofinitely angulated, and 
with stamens attached higher up. The outline of the 
primary vasoular bundles in the formor case is 
circular, and in the latter ldbod, corresponding with 
the respective shapes of the two fruits. In McIntosh, 
the ventral lobes of tho carpels never unite. The 
locules are thus never completely separated from the 
central cavity, leaving the core ‘open*. In Wagoner, 
the ventral lobes of a carpel aro joined, no opening 
connects the looule with the central cavity, and tho 
core is thus ‘closed’. Tho ovules of Wagoner aro 
arranged longitudinally with one ovule in each half 
of a locule. In McIntosh they are horizontal and 
stretoh across both halves of the looulo or occupy tho 
central cavity. Tins irregularity in McIntosh is 
associated with irregularity in the separation and 
direction of tho ovular traces. Tho authors have 
examined in detail tho anatomy and dovolopment of 
the floral parts, and in particular thoir ontogeny in 
relation to tho nature of the Iloshy part of tho fruit. 
They conclude that tins 1 b essentially a fleshy calyx 
tube or ‘floral cup’, that is, the consolidated 
bases of the calyx, corolla and stamens. 

Control of Club-root 

Club-boot (. Plasmodiophora Brassicce) is normally 
controlled by correction of soil acidity and adequate 
crop rotation. Where applications of lime are 
undesirable or ineffective, as may occur with some 
horticultural crops, merourio chloride has been suc¬ 
cessfully used on a small scale. Chlorinated nitro- 
benzen.es have been tried by Margaret J. Bmieton 
(< J . Pom. and Hort, Sci,> 17, 195 ; 1939) as an alterna¬ 
tive lacking the objectionable properties of mercury 
compounds. Seed box experiments on white mustard 
with mercuric chloride, pentachlomitrobenzene and 
triohlordimtrobenzene showed that the latter com¬ 
pared favourably with merourio chloride. The same 
substance applied at 1*5-3 oz. per sq. yard gave 
variable control of the disease on cabbages, sprouts 
and broccoli in outdoor seed beds. Mercuric ohlorido 
was, however, most effective. The trichlordinitro- 
benzene reduced the stand of seedlings when applied 
in greater amount than 1£ oz. per sq* yard. Sub¬ 
stantial control of the disease, though not always 
equal to that given by merourio chloride, was obtained 


by tho addition of a small quantity of trichlordinilro- 
bonzono to tho dibble hole at the timo of transplanting. 
Pontachlornitrobonzono was Ions offoctivo except in 
<*usos of mild ailock, but was loss phytooidal than tho 
other substances. All tho substances tostod worn 
liable to chock tho growth of tho plants. With 
trichlordinitrobonzono the chock was groater when 
lime was used as a diluent than whoa chalk or talc 
was used. 

Exchange between Nitrogen Isotopes on Metal Surfaces 

Form years ago Taylor and Jungors {*/. A mn\ 
Ohetn. Soc., 57. 660; 1935) concluded that both in 
tho synthesis and decomposition of ammonia on an 
iron surface tho rate-dotermining stop was N l ( K a H ) ^ 
2N|utsoibed- Tho correctness of this view has now 
l>oen investigated by observing tho velocity with 
which tho isotopic oxohango reaction aa N a 4- 
2**N a occurs on iron and on tungsten surfaces from 
room temperature to 725° and 900 ° respectively. The 
exchange reaction is immeasurably slow below 450°, 
and oven above tliis temperature is very slow in 
comparison with tho oxchango reaction of molecular 
hydrogon isotopes at tho surfaces of hydrogonalion 
catalysts. Reaction is, however, acooloratod by tho 
prosenco of hydrogen. To oxplain tho slowness of 
tho reaction two alternative mooiiamsms are put 
forward involving eithor (a) tho rupture of valonoy 
bonds of adsorbed molecular nitrogon, or (b) if tho 
nitrogen is adsorbed as atoms, migration of these 
atoms over the surface. On oithor hypothesis the 
acceleration by hydrogon is readily understood due 
to formation of imido or amiclo groups which, in 
(a), would lessen residual valency forcoa of adsorbed 
molecular nitrogen and, in (6), would diminish tho 
Fo-N foroos inhibiting migration. Tho high activation 
energy of approximately 50 kgm.-cal. indicates that 
ihe adsorption of nitrogen on synthetic ammonia 
catalysts is true activated adsorption* 

Activity Coefficients of Strong Electrolytes 

It is well known that tho formula of Debye and 
IJuckel for the aotivity cooIUeiont of an electrolyte 
holds only at high dilutions, and for moderate con¬ 
centrations an empirical term involving the first 
power of tho concentration must bo added to obtain 
satisfactory results. 1\ van Ryssolborgho and H. 
Risenborg (J*. Amur. Ofwm , 61, 3030; 1939) 

have investigated tho consequence of assuming a van 
der Waals* force of repulsion between ions, and us 
this is related to tho moan distanoo of closest approach 
between a positive and a negative ion, which is 
already contoinodin tho Dobyo and IHloltol equation, 
the result is a ono-pammotoi' formula. A term pro¬ 
portional to the volume concentration and to the 
oube of tho distance of closest approach, and another 
term proportional to the square of tho volume con¬ 
centration and to tho sixth power of tho distance of 
closest approach, arc added to tho Dobyo and Hiickol 
expression for the logarithm of tho activity coefficient* 
It is shown that precise dotorminatiouH of tho distance 
of closest approaoh can bo made only at high con¬ 
centrations, when tho activity coollicionts become 
sufficiently sensitive functions of this parameter* 
Aotivity coefficients in 0*001 and 0*01 molar solutions 
are calculated for several electrolytes, and in eight 
cases out of fifteen comparison with experimental 
values is possible and shows vory promising agree* 
ment. The moan Ionic diameters aro calculated by 
the method of loast squares. 
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RECENT RESEARCHES ON 

Late Cenozoic History or North China 

P TEILHARD LE CHARDIN opens a review 1 of 
, the geological and palaeontological ovidonco 
bearing on the late Tertiary and early Quaternary 
epochs in northern China by pointing out that, in 
the course of the past ten years, u continuous out¬ 
pouring of new facts has necessitated a constant 
readjustment of number and rolative importance of 
the successive physiographic stages recognisable in 
that part of the world, which lias to be explained 
periodically. 

Thus, the original conception of the Late Cenozoio 
of China as a massive and continuous formation, in 
Which the lower and uppermost terms only (Pontian 
Hipparion red clays and the Pleistocene loess) were 
explicitly distinguished as two separate horizons, was 
modified through a succession of discoveries by the 
conception of the “Sanmenian”, an intervening poly¬ 
morphous complex rather vaguely referred either to 
the Late Pliocene or to the Lower Pleistocene, Tt 
soon became more and more clear, however, that 
several marked differences in species and genera 
were separating in the so-called Sanmenlan the 
faunas of Nihowan and of Choukoutien, representing 
a definite faunal and physiographic break, the 
former being left in the final Pliocene and the latter 
representing the true Lower Pleistocene of China. 
The evidence has now become overwhelming that 
fundamental changes soparato tho uppor (Choukou¬ 
tien) and lower (Nihowan) parts of the former 
“Sanmenian’*. 

Although views are still far from definite, they 
may be expressed provisionally as follows, Notwith¬ 
standing physiographic changes, the Equus-Gamolus 
beds of Nihowan and the underlying pre-Nihowan 
(Middle Pliocene) have lithological and faunistic 
affinities, Both are lacustrine in facies and both are 
characterized by the sa me ‘sub-tropical Asiatic* 
fauna. By this term it is intended to indicate that 
in the Middle Pliocene two different faunistic blooks 
were mixing in the forested steppes of north China—. 
one Of south-eastern affinities, including an abundance 
of Cervulids, and another, a peculiar Central Asiatic 
block, characterized by a harvest of beautiful, mostly 
strepticere, antelopes, apparently a special antelope 
province, parallelizing the modern African province, 
but separate from it sinoe the base of the 
Pliocene, 

The bearing on the present point is that these two 
blocks ware still thriving in North China after the 
appearance of such forms (horse, bison, camel) as 
characterize the ViUafranchifitfi of Europe, In spite 
of many important differences in their respective 
faunas, the Middle Pliocene and ViUafranohian 
(Nihowan) of North China are marked by the same 
genera] topography, the same climate, and the same 
fundamental types of deer and antelope. 

These conditions being realized, it is difficult to 
escape the conviction that a change of the first 
magnitude occurred between the end of the San- 
menian (Nihowan) stage of deposition and the 
beginning of the following ‘Choukoutien aedimenta- 
.felon’, and that this change corresponds to a positive 


EARLY MAN IN CHINA. I 

epeirogeuio movomont rejuvenating tho entire Plio¬ 
cene topography. Supposing that at tho ond of the 
Pliocono the whole or tho Asiatic plateau has been 
moving upward, while a few compartments only - 
Orclos (?), Fenhotrough, Peking plain—sink botweon 
tho rising blooks of Mongolia, Shansi, Tsinling, etc,, 
then an increasing number of facts, so far overlooked 
or unexplained, find a natural connexion and oasy 
explanation, among those mentioned being the 
desiccation of the Pliocono lakes drainod by now-cut 
gorges, the rophveomont of tho lacustriiio tilted or 
faulted sodiments by thick loamy fans sloping down 
in the basins from rejuvenated ranges, tho enormous 
accumulations of Pleistocene sands and silts (Tientsin, 
800 metres ; Taiyuan, 300 metros), tho first appear¬ 
ance of the modern Hwang-ho, and probably tho final 
separation of Japan from tho oontinont. 

As a natural consequence tho antelopes die, tho 
Malayan doer and Htegodon retreat southward, a 
western or northern wavo brings now typos of door 
(Enryceroids, X > soudaxis, oto.), and probably from 
the south with the water-buffalo, man (Sinanthropus) 
appears. 

Still somewhat Afrioan-looking up to tho end of 
Nihowan times, Asia was essentially our present Asia 
at tho dawn of the Choukoutien oyolo. Thin proves 
tho positive reality and givos tho measure of live 
post-ViUafranohian break in North China. 

Among ootwlumons which follow, it would appear 
that in North China, as in Franco and North India, 
tho first appoararice of horse (more and more gonondly 
accepted by paleontologists ivk indicating tho base of 
tho Pleistocene in tho Old World) antocodos dearly 
tho major diastrophisms which would bo tho Ixjst limit 
between tho Tertiary and Quaternary from a geo¬ 
logical point of view ; and, therefore, tho advantage" 
of keeping the ViUafranohian In tho Pliocono instead 
of the Pleistocene should bo reconsidered. Bo far as 
North China is ooncornod, the most natural base 
of the Quaternary is given by tho appearance of 
man on a modernized topography after tho Villa- 
franchian, 

Origin of Mankind* 

As a result of his researches on tlxo skolotal remains 
of fossil man found in the oave of Choukoutien, Prof. 
Franz Weidenreioh maintains that tho important 
body of knowledge gained from the numerous speci¬ 
mens of Sinanthropus (structure of the teeth, cranial 
capaoity, variability of type, etc.) call for a radical 
transformation of our oonooptions of the problem of 
the origin of mankind. The true Anthropoidea on 
one hand, and the Hominidis and Australo-Pithe- 
ooidea on the other hand, have been derived from 
a common primitive anthropoid stock. Sinanthropus 
and Pithecanthropus, representing a pre-human stage 
of development, belong to the second group, Tho 
different specimens of the Neanderthal group repre¬ 
sent a higher, and recent man yet a third stage. 

Development has been decidedly orthogenetio, and 
has come about as a combination of primitive and 
progressive characters. The diversion of mankind 
mto geographic varieties graces) is On old phenomenon 
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and is tracoablo so far book as the oarly stages of 
development of the Hominidm. It would bo wrong 
to suppose a polygenelic development of the 
Hominidas os iho development of the common group 
took place only once. But the development has boon 
polycentrio, and four centros of tho genesis of the 
Hominidso can bo distinguished—European - Wostern 
Asiatic, Middle East African, North Chinese, South- 
East Asiatic - Sundaic. As tho dovolopmont in these 
centres took place not at tho same timo and at 
different speeds, young and old races are to bo found 
in every stage. 

The developmental factors of Lamarckian and 
Darwinian conception aro considered to bo of no 
importance, the essence of evolution being an 
independent progressive differentiation of the type 
itself. The phylogenetic development is the result 
of internal causes, and is, like the ontogeny, an 
evolution of innate character. 

Forerunner of Sinanthropus Pekinensis x 

Certain deductions as to tlio character of a hypo¬ 
thetical forerunner of Sinanthropus Pekinmsis aro 
drawn by Prof. Franz Weidenroioh from the skeletal 
material from Choukoutien. The line of argument 
followed is that Sinanthropus, representing the most 
primitive hominid known hithorto, and it being 
possible to connect it with recont man by a con¬ 
tinuous line of characteristic types such as Javan- 
thropus, Neanderthal man and tlio man of Mount 
Carmel, we may trace a picture, imaginary, but 
based on ascertained fact, of the forerunner of 
Sinanthropus in a complete and uninterrupted line of 
evolution, by attributing to it those specialities which, 
as we know, have gradually disappeared in the coutso 
of human evolution. 

Thus, taking tho evidence of tho bruin-case* its 
main peculiarities in Sinanthropus aro tho extra¬ 
ordinary lownoss, the greatest breadth coinciding 
with the bi-aurioular breadth, thick and far projecting 
supraorbital tori separated from tho recoding foro- 
* head by a broad and relatively deep furrow, a strong 
and rounded oooipital torus combined with a low 
inion angle, and finally tho location of the foramen 
magnum in a rather posterior level. Tho persistence 
of this bulkiness of superstructure, which in all groat 
apes is a direct and indirect result of tho mispropor- 
tion of the size of the brain-case affording insufficient 
space for attachment of powerful nuchal tnd 
masticatory muscles, but is reduced in exiont and 
bulkiness as the brain-case is enlarged in the course 
of the evolution of more advanoed human types, 
indicates that in regard to this feature tho forerunner 
of Sinanthropus could not have been very different 
from the great apes of to-day. 

As to the general configuration of the brain-case, 
neither the relation between length and breadth, nor 
that^ between length and height, could have been 
considerably different from that of Sinanthropus, in 
whom these ratios are about tho same as in the 
great apes. 

The character of the forerunner is also suggostod 
by the teeth, in which Sinanthropus has several 
features in common with the apes, but differs com¬ 
pletely from recent man. As human evolution pro¬ 
ceeds, the teeth undergo a reduction in sizo, height, 
length proportions and a simplification of their 
patterns. It is probable, therefore, that the charac¬ 
teristics of the teeth were still more developed in 
the forerunner. The canines, however, requiro special 


consideration, and there aro indications that the 
crowns of both upper and tower rani non may have 
boon much higher in iho forerunner, as is charac¬ 
teristic of tlio anthropoids of to-day. Further, the 
dontal areado of Sinanthropus suggests that in the 
forerunner tho jaws wore moro salient. 

All these facts thus outlined load to tho conclusion 
that the immediate forerunner of Sinanthropus was 
an anthropoid primate tlio general appearance of 
which with regard to skull, jaws and tooth did not 
differ in principle from that of female anthropoids of 
to-day. To know tho special relations of this anfhro- 
poid-iiko hominid to tho ancestor of recent anthro¬ 
poids, we must oomparo Dryopithocus or Sivapithocus 
with Sinanthropus; but in actual fact tho closest 
resemblance is found in neither of those, but in 
Australopithecus, which, therefore, must bo regarded 
as representing an anthropoid with some relation to 
the antliropoid forerunner of Sinanthropus. 

Such other parts of tho skclotal structure of 
Sinanthropus as arc known —or rather tho oollur-bono 
and tho humerus fragment specifically indicate that 
his immediate forerunner probably had abandoned 
tho arboreal mode of living; and judging from (ho 
sizo of brain-case, jaws and tooth, could not liavo 
been a pygmy* 

Tho question as to which of tho anthropoids of 
to-day Sinanthropus boars tlio closest resem¬ 
blance is not so easily answered as may bo imagined. 
In some peculiarities of tho tooth ho approaches tho 
gorilla (cingulum), in others (for oxamplo, wrinkles) 
the chimpanzoe, and then again t lie female orang in 
‘taurodontiara’. But when reviewed in general 
among all anthropoids, rocont and fossil, known 
hitherto, Ausiralopithociis seems to be the closest 
relative of Sinanthropus and his assumed forerunner. 

Duration of Life in Fossil Man in China 1 

Investigation of tho evidence of individual ago in 
tho remains of fossil man discovered at < Ihoukoutmn 
corroborates tho conclusion at which Frof. Jf ♦ Vallois 
arrived in his study of similar evidence relating to 
Neanderthal man, that only rarely, if over, won death 
duo to natural causes, and that in eonHoquon.ee Iho 
duration of life was not prolonged, in tho Sinan¬ 
thropus population, now numbering approximately 
thirty-eight individuals, fifteen, or 30*5 per cent, 
were children up to the age of fourteen years old, 
three skulls may liavo belonged to individuals agocl 
less than thirty years old, throe may ran go between 
forty and fifty years, and only one skull, that of a 
woman, unfortunately in a fragmentary condition, 
may have been that of a really old individual of 
more than fifty years, or oven sixty years of ago. 

It is interesting to note that in tho Pithecanthropus 
group, the nearest rolalivos to Sinanthropus, complete 
fusion of tho sutures of tho skull cap points to an 
age of more than fifty years, while the recently 
discovered third skull (1938) belongs U> a juvenile, 

It must be remembered tliat these conclusions as 
to ago are subject to the reservation that it is assumed 
that the eruption of the teeth and tho fusion of tlio 
sutures correspond in time to the rospootivo processes 
in modem man, though it is known that in tho 
anthropoids they take place at a much earlier ago 
than in man. This, however, would ouly serve to 
confirm the conviction that tho actual duration of 
life in Sinanthropus was shorter than in modem man* 

With regard to late paleolithic man of tho Uppor 
Cave, of tho soven individuals there wore throe 
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juveniles, a foetus or new-born infant, a child of 
about five years, and one of an ago of fifteen to 
twenty years. Of the four adults, two, probably 
women, may have been slightly mom than twonty 
years of ago; the third is indolorminato, but probably 
not advanced in years, and tho fourth was an old 
man of at least sixty years. Thus in the late palaeo¬ 
lithic population also old ago was soldom reached. 

In both groups, Sinanthropus and late paleolithic 
man, tho brevity of duration is to be attributed to 
the conditions of primitive life. In both groups, also, 
the cause of death is clear. It was duo to violence — 
wounds inflicted by club and axe or spear as the 
case may be—whereas tho members of tho Pithecan¬ 
thropus group died by accident as the consequence 
of a volcanic eruption. 

Neither bones nor teeth show evidence of disease, 
while tlie repair of fractures and the ready formation 
of secondary dentine points to greater powers of 


rocupomtion than in modern man. Further, tho 
absence of decay in tho tooth suggostH a resistance to 
bacterial infection which may account for the alwonce 
of diseaso, with (ho doubtful exception of an arthritic 
atleetion iu the vertebra* of the old man of the Upper 
Oavo. I a undomosticatod animals a natural power of 
resistance to disease and iutLuoncoH of a detrimental 
character destroying the olllcieney of the organs 
apparently oomponsatfor the dangers of attack 
and extermination by (heir enemies, and (ho same 
may hold good of primitive man. 

1 Teilhard dr ('haiiUu. IV "Tim PoMt-Vlllalmnelihm Interval in Noitli 
llOna", BulL (M. survey Chmn % 17, I <1U:I7). 

4 WtrUlrurdch, KiiUi/., “TalmirtuHi und Piohlmr del Mruirlihriti- 
(*i»twIokluu«", ItUbMmpfwis, 1, I (IttHS). 

J WddenreloU, tfnuui, "'Phi* Korwruiuu'r »t Hlunntluoims lVkUHHisw’V 
Bull. Qeol. Sor. China. 17, i! (I0.‘i7). 

4 Weldtmrolrh, Kraus?, “Tho Dunitlmi ol UR* of Iftwwll Man In China 
and tho Patholoulral lntmtl In his Nknlrtou”, Chian? 

A mm J. t 65 ( 10110 ). 


EIGHTH AMERICAN SCIENTIFIC CONGRESS 


T HE Eighth American (Scientific Congress will bo 
held in Washington, D.O., during May 10-18, 
1940, under the auspices of the Government of tho 
United States of Amerioa. Invitations on behalf or 
the President have been extended to the Governments 
of the American republics mombers of the Pan 
American Union to participate in the meeting, and 
scientific institutions and organizations are being 
invited to send representatives. 

On April 14, 1940, tho Pan American Union will 
celebrate its fiftieth anniversary, Although tho 
Eighth American Scientific Congress will moot a fow 
weeks after the anniversary date, tho Congress will 
be one of the important phases of that colebration. 
It is hoped that the presence in Washington of many 
distinguished scientific workers of all of the American 
republics as participants in this Congress will serve 
as one ol the many tributes to the Pan American 
Union for its work in the fostering of goodwill and 
better Understanding among the republics of Iho 
western hemisphere. 

This series of inter-American meetings, serving os 
a medium for the exchange of scientific information 
of particular interest and importance to the Govern¬ 
ments and peoples of the Americas, dates from the 
first Latin American Scientific Congress held at 
Buenos Aires in April 1898 in commemoration of the 
silver jubilee of the Argentine Scientific Congress* 
The Second Latin American Scientific Congress was 
held at Montevideo in 1901 and the Third at Rio 
de Janeiro in 1#Q5, 

In 1908 the Government of Chile, which had 
offered to act as host to the Fourth Latin American 
Scientific Congress, enlarged the scope of the mooting 
and invited the Government of the United States 
of America to participate. At the same time, the 
name of the meeting was changed to the First Pan 
American Scientific Congress. 

The Second Pan American Scientific Congress was 
in session in Washington, D.C., during December 27, 
1915-January 8, 1916, and inspired a wide interest 
on the part of the Governments and scientific workers 
°f the other American republics. A total of 2,566 
participated in the sessions, including ninety official 
<lolng*itofl of twenty Governments and a hundred and 


tliirty reproBOntalivOM of Heioutiflo organizations and 
institutions in tho other American republics. 

Tho Third Pan American Hcimitifio Congress was 
held at Lima, Peru, in December 1921 und January 
1925. Tho fourth mooting in Ibis second series of 
scientific oongrossos was hold in Mexico Oit.y in 
Hoptembor 1935, and in recognition of tho continuity 
of tho preceding conferences was designated oh tho 
Novanth American Scientific Gongrom. A resolution 
adopt( h! at the Movent h Congress reposed in the 
governing hoard of the Pan American Union tho 
responsibility for (tie selection ol the ditto and place 
of Lho next mooting. In duo course it was derided 
that the necessary slopH would be taken to arrange 
for tho convening of tlu> Eighth Gnngross in Wash¬ 
ington in oonuoxion with tho celebration of tho 
fiftieth anniversary of the founding of tho Union. 

An organizing committoo has boon sot up including 
the Hon. Hunanor Well os, line Lor Hwrotary of Htuto 
(chairman), Dr, Warren Kololmer, acting chief, 
Division of Internatioival Conferences, Department, 
of State (vice-chammn), and Dr, Alexander Wbtmoro, 
assistant secretary of the Smithsonian Institution 
(secretary), to collaborate with tho Department of 
State in formulating definite plans for tho Congress, 
Dr, Wotmoro has been appointod also tvs Secretary 
General of the Congress, 

lb lias been decided that tho Congress will bo 
divided into tho following sections, oaoh to be in 
charge of a ohairman, assisted by a vice-cliairman, 
seorotary and section commit too: I, Anthropological 
Sciences j II, Biological Scioucos; III, Geological 
Sciences; IV, Agriculture and Conservation; V, 
Publio Health and Medicine j VI, Physical and 
Chemical Sciences; VH, Statistics j VIII, History 
and Geography; IX, International Law, Public Law 
and Jurisprudence; X, Economics and Sociology; 
XI, Education. 

In accordance with established precedent at inter- 
American conferences, the official languages of the 
Congress will be English, Spanish, Portuguese and 
French, Papers may bo submitted in any one of the 
Official languages and appropriate arrangements will 
be made for the presentation of these papers, or r4sum6s 
thereof, in the other official languages of the Congress, 
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MEMORIAL TABLET TO LORD RUTHERFORD 
AT McGILL UNIVERSITY 


r |*MlTC Historic* Sites and Monuments Hoard of 
X Canada recently presented to McGill Umvorsit.v 
a immortal (ablet m honour of Lord Rutherford and 
the work lie did while in Montreal. This (ablet in 
now placed on the outside 
wall of the Macdonald 
Physics Laboratory, 

McGill University. As 
many of the plaques and 
tablets prepared by the 
Monuments Hoard com- 
menxnato historic events 
such as battles, it is 
gratifying that tlioro 
should be national recog¬ 
nition of scientific activi¬ 
ties which, although 
they transcend in im¬ 
portance historical inci¬ 
dents of conflict, are so 
often neglected in the 
public recognition of 
important persons and 
e\ outs. 

A short unvoilmg cere¬ 
mony was held in the 
Physics Laboratory at 
Met dll on October 6, im¬ 
mediately preceding f ho 
Autumn Convocation tor 
the granting of degrees. 

About a hundred persons 
al tended the ceremony, 
including many old pupils 
and colleagues of Loul 
Rutherford. Sir Edward 
Beatty, chancellor of 
McGill University, pre¬ 
sided, and a number of 
visitors from other uni¬ 
versities and institutions 
were present. For the 
unveibng ceremony, the 
tablet was placed in Lhe 
large lecture theatre of 
the laboratory, and sur¬ 
rounded by an exlubition of the apparatus used by 
Lord Rutherford during liis nine years at McGill 
University, when he elucidated the phenomenon of 
ladioactivity, and laid the foundations of much of 
liis subsequent work. This apparatus has been 
admirably catalogued and described by Ur. F* R. 
Terror (Transactions of the Royal Society of Canada , 
32, See. Ill 9-16; 1938), who acts as custodian of 
the collection. 

The ceremony was opened by Sir Edward Beatty 
with a tribute to Lord Rutherford, and a statement 
about the tablet and its formal acceptance with tho 
gratitude of the University for this recognition. 
Prof. A. Norman Shaw, director of the Laboratory, 
referred to “the deptli of feeling and tho warm 


ailoction with which Rutherford is reguided iu this 
Laboratory . . . our scientific ideals, our long and 
continued output of research, and tho irrepressible 
tugo to bettor our own hunted efforts, are derived in 

large mens mo and will 
continue to be derived 
lioni the undying in* 
fluence of Rut hoi ford 
within those walls. It 
was in this very room ho 
find announced some of 
the greatest of Iuh dis¬ 
coveries and revealed his 
uncanny hint met for the 
next best slop, Hero tiro 
some of >ijh famous pieces 
of apparatus which re¬ 
veal tho ingenuity and 
simple directness of much 
of his early work }> . 

Tho Honourable 
Justice Kb Fnbro (Sur¬ 
veyor, who is professor of 
civil law in Met dll Uni¬ 
versity, } >or farmed the 
unveiling ceremony, act¬ 
ing on behalf of the 
Historic Sites imd Menu 
monlH Hoard of Panada. 
Ho said ; u Tln> Historic 
Sites and Monuments 
Hoard of (tanudu received 
with enthusiasm the 
suggest ion made to it hy 
a citizen of Montreal, Mr. 
Arthur J. Livmscm, to 
emm name irate by a tablet 
the important scmces 
rendered to Hcionoe by 
t.lie late Lord Rutherford. 
The members of tho 
Board only divided on 
two questions : the site 
of the tablet and the 
date of its inauguration. 
Koine wore of opinion 
that tho most suitable place won the house Lord 
Rutherford lived in while iu Montreal, which, by the 
way, is for sale, and should, in my opinion, be secured 
by a friend of the University anti turned into rooms 
for students or bachelor professors. Komo also 
thought it advisable to postpone tho inauguration 
so as not to affect too seriously our budget for 
1939-40. Neither of thoso suggestions appealed to 
me.’* Eventually it was decided to place the tablet iu 
tho wall of the laboratory where Rutherford worked. 

At the conclusion of the ceremony tho guests 
remained for an informal inspection of Rutherford’s 
apparatus, Rome of tho essential features of which 
were explained by Dr. h\ R. Terroux lo tho 
audience, 



Tablet in oommumoraiion of Loud RuTimimmo, 

ItjRiCLNTIY WIKSUNTUD TO McGill UNlVUWTTY JIV 
Tim Histoiuo Bmss and Monuments Boahd or 
(Canada, 





SCIENCE NEWS A CENTURY AGO 

Davies Gilbert, F.R.S., 1769-1839 

On December 24, 1839, Davios Gilbert, pimidont 
of the Royal Sooioty from November 6, 1827 to 
November 30, 1830, died at Eastbourne at the ago 
of seventy-two. Gilbert was born on March 6, 1760, 
at Tredrea, in the parish of St. Erlh, Cornwall, hiH 
father being the Rev. Edward Giddy, curate of that 
place, who had married an hoiross of considerable 
property. Educated at first by Ids fathor, ho after¬ 
wards attended schools at Penzance and Bristol and 
in 1785 became a gentleman-commoner of Pembroke 
College, Oxford. He had already devoted much 
study to the physical sciences, and he became known 
as “the Cornish philosopher”. In 1791, at the early 
age of twenty-four, he was eloctedF.R.S, Being free 
to follow his own inclinations, he left Oxford in 1793 
and returned to Cornwall, aoting as sheriff, dividing 
his time between liis magisterial duties and the 
cultivation of scienoe and literature, and was the 
friend and correspondent of Beddoes, Davy, Hitchins, 
Hollins, Trevithick and Hornblower. In 1804, a new 
sphere of activities opened for him by his election as 
M.P. for Helston. Two years later ho was elected to 
represent Bodmin and he continued to sit for that 
borough until December 1832. “He was,” says Wild, 
“emphatically the representative of scientific interosts 
in the House of Commons, afid contributed by his 


a singlo exception the variable polarizability •con¬ 
firms each other's results. It is for you as a critic 
<0 judge how far, if in any ease my right conclusions 
were founded oti lalso grounds, for (his ih the sum 
of Molloni’rt captious criticisms.” 


APPOINTMENTS VACANT 

Applications arc Invited for the following appointments on nr 
More tho date* meniUmnl: 

Assistant LnoTimr.KH in Auiuammmu at the Essex lust Halo of 
Aurlimltuie, Wilfcde—Tlie Clerk to fhe Essey County Uoumll, County 
llall, ChclniHford (lleeember UO)- 

1 rDADMABTHUflllir OP V!1M UllKHPORP CJATUMPHATj GRAMMAR SOIIOOL 
-Tlii* Cleiks (o the Govetnois, A. D. Steel mid Hon, HD Castle Street, 
Hereford (January iJt). 

Liiotitkm IN MNUINMURINU The Piluelpal, Dudley and Stallord- 
HlUie Technical College, The Bioadway, Dudley. 

RnoTtoN ENGINWim for fchn Nlgoilau Government Railway- Tho 
Crown Agents for the Colonies, 4 Mlllbank, B.W.l (quoting M/0071). 

Asmhtant IflNCRNnKlt In the Chief Engineer’* Depiudneiit oi the 
River Great Ouho Catchment Board The Chief Engineer, River Cieafc 
Ouse Calehinont Board, Biooksland Avenue*, CamhildKO. 

REPORTS AND OTHER 
PUBLICATIONS 

{not included in the monthly Book* fiupplrmrnt) 

Great Britain and Ireland 

National Physical Laboratory, AIMiucIh of Pap era publlRlied in 
tho Year 10HH. Bp. Ill 1 OIL (London : H.M. stationery Office.) 
Iff. net. [8911 

Other Countries 


exertions to carry many very important objects. 
Indeed, he was continually oallod on to serve on 
committees of inquiry touching scientific and financial 
questions.” In 1808 he married Mary Ann Gilbert, 
only niece of Charles Gilbert of Eastbourne and then 
assumed the name and arms of Gilbert. 

Gilbert had a wide range of interests. Ho con¬ 
tributed papers to the Philosophized Transactions, 
and the Quarterly Journal of tioience and Arts, was 
a collector of traditions, songs and carols of Corn¬ 
wall, and in 1838 published “Tho Parochial History 
of Cornwall”. From 1814 until his death he was 
president of the Royal Geological Booiety of Cornwall. 
He calculated for Telford the lengths of tho chains For 
the Menai Straits Suspension Bridge, selected Brunei’s 
design for tho Clifton Suspension Bridge, suggested 
the founding of an observatory at the Cape of Good 
Hope, was chairman of the committee for rebuilding 
London Bridge, and was an advocate for tho con- 
* struotion of Plymouth Breakwater. 

J* D, Forbes, Baden Powell and Melloni 

Writing from Edinburgh on December 27, 1839, 
to Prof. Baden Powell, J , D. Forbes said; “I own 
that I should be very glad to see a good synopsis 
of what has been done during the last eight years, 
well aware that, 00 far as my own contributions are 
concerned, thtey Wtre published in a form repulsive 
to the generality of readers, and even to many men 
of science who would willingly glean from your 
critical pages how much has been established, and 
on what kind of evidence, without troubling them¬ 
selves about details. , . . 

‘T hope that you will not treat Melloni’s papers 
so slightly as you propose, His earlier ones are full 
of interesting and original experiments. So far as 
I am concerned, I have nothing to wish but that 
everything Melloni has done should be fully and 
accurately known, fbr by a rare good fortune there 
is not a single debate in point of priority between 
lw, and every experiment we have in common, with 


Memolro of this India Meteomlogleal Department. Vul. 20, Pail 
10: Tho Uonoial (Hrotilallnn of (ho Atmosphere over India and Its 
Neighbourhood. By K* R. Ramanatlurn and If. l\ Ilamakrtalinan. 
Pp, il f lH9-24<M-7* plutoH. (Delhi ; Manager <d Publications.) 10.8 
rupee* I 10ff. flrf. 125411 

Malnutrition in BoutU Africa, By hr, Kllon M. Uudioff and hr. 
T. W, B, Osborn. Pp, II 1 SI. (JnhnnnoHtmrg: Witwatonuand 
ITnlvorHtly Prow.) 2*. [221! 

Report of tho AdmtntHtratUm of tin* Brlttoh Kant African Meteoro¬ 
logical Borvtao for fllin Your IBM, Pp. r»2. (Nairobi: BritlHh Bant 
African Meteorological Service.) 124U 

Cornell University: Agricultural fixnerlmont Hint Ion. Bulletin 
710: Relation ol Market Quality to tun Pilcn Received for Long 
island OaulUlower. By John 1). 1 Butman. Pp, HO. Bulletin 717; 
Apple Orchard*; <kmt of Developing, Values and Financial Relume. 
By h. 1\ Hcovllle, hi, 44. Bulletin 7 IH : Downy Mildew of Bplnach 
and Its OonLrol, By Matiilan (I, Richard*. Pp. HO. Bulletin 710: 
Relation of SJko of Cow to Production and Font of Production of Milk 
on 04 Grade A Karma in tho Tully-Homcr Art*a. By W. (I, Misner, 
Pp. 20. Bulletin 720: A 11 Feouomlo HUely oft hand Utilisation in 
(mantauqua County, New York. By Alexander Joan. Pp. 02. Bulletin 
721: An Tfamomfo Study of Fruit and Vegetable Wholesaling and 
Jobbing Firms In Now York City, By T. N. floarreuld. Pp, OH, Bul¬ 
letin 7542: Soybean* as a Source or Fat in the Dairy Ration. By 
L. A. Maynard. Karl 15. Gardner and Adrian Hudson. Pp. 30. Memoir 
225: Tho Culinary Quality of Apple* aw datcnnlncd by the nsc of 
Now York State Varieties. By Marlon 0. Pfund. pp. 74. Memoir 
226; Somo Comparisons between Analyses of Narrative and Film 
Rocorda of Behavior and Guidance of Children. By Ethel B. Waring, 
Frances Markey Dwyor and Elsie Junkin. Pp. 60. (Ithaca, N.Y,: 
Cornell University.) 12711 

The Grasslands of the Falkland Islands, By William Davies. Pp. 
X+86+18 plates, (Stanley; Government Printer; London ; Crown 
Agents for the Colonic*.) 61 , 12711 

Mltbcllunfiftn dor Blcrnwarto IbidaprtMfc-HvAbheity. Nr. 8 ; Untor- 


Agents for the Colonic*.) 5«, 12711 

Mltbellungen dor Blcrnwarto BudapOMt-HvAhhecy. Nr. 8; Untor- 
snohungon ukwv dlo Porlodim* nml Uchtkurvonftnderunuen von Kurz- 

S orlodliolion <5 Cephel HUrrnen, 2, Ar Hermille. Von JuUa BalAzs uml 
1 . Dotre, Pp. 40. (Budapoit: fitemwarto Budapost-rtvAbhogy.) (27U 
„ Moraoirs of the Geologioftl Survey of India. Palwoutologla Sinlca, 
New Series, Vol. 26, Ittomoir No. I: Tho Fossil Bovldfo of India, 
By Dr, Guy B, Ptelm. Pp, vlii l-aM+Splalxw. IM rupees; 2§«. 6<f. 
Palwontologia Sinlca. Now Series, Vob 26, Memoir No, i: Fcwsil 
Fauna .from tho Tertiary of Uaro llills, Assam. By P, N. Mukorjee, 
Pp. viU-MDifC plates. 4.14 rupees; Tff. (Calcutta; Gnolomeal 
Sumy of India.) tsTOU 


Catalogues, etc, 

Phytpfrrol i a Standardised Solution of Vitamin K. Pp, 14. (London: 
Tho British Drug Houses, Ltd.) 

The Wild-Barfleld Hoat-Treatment Journal. Vol. 8, No. 22, Sop- 
toolbar 1089, Pp, 66-78-hlv. (London: Whd-Barhelcl Eleetrio 
Furnaces, Ltd.) 

Old M^igko.^^Catalogue 63.) Pp. 43. (rjondon: 

Ca3sn4ar for 1240* (London t Fvershod and Vignolas, Ltd.) 
CaJepdar for 1Q40. (No^oasfcld-on^Cync i <\ A. Parson* and Co., 
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STATISTICAL THERMODYNAMICS 

By R. H. FOWLER and E. A. GUGGENHEIM 

-40s. net 

A version of Professor Fowler’s Statistical Thermodynamics adapted for students of 
Physics and Chemistry, in which the theory Is developed as nearly as possible parallel 
to Thermodynamics so as to be complementary to a presentation of that subject 
and to serve as a link between pure Thermodynamics and pure Statistical Mechanics. 
Mathematical details of proofs are taken for granted, and applications are confined to 
mundane physics and chemistry. 


COSMIC RAYS 

By R. A. MILLIKAN 

42 text-figures (24 half-tones), 5 tables. 8s. 6d. net. 

A clear account, for readers with general scientific training, of the discovery and 
investigation of cosmic rays, with a description of the experimental methods used. 
Illustrated by diagrams, photographs of apparatus, and many remarkable cloud- 
chamber photographs. 
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PLATES FOR 
SPECIAL NEEDS 


UNE aspect of the service provided by the Kodak 
Research Laboratory Is to supply special photographic 
plates for scientific purposes. Spectroscopy, astronomy, 
infra-red and ultra-violet photography, are examples of 
fields In which Kodak Plates are being Increasingly used. 
Keeping pace with the new applications of 
photography In scientific work, Kodak Ltd. 
are prepared to make plates to specifi¬ 
cation for requirements outside the 
normal range. Enquiries for plates 
for special work should be addressed 
to the Kodak Research Laboratory: the 
booklet, “Photographic Plates for Scientific 
Purposes," will be sent free on request. 

The Research Laboratory, Kodak Ltd., Wealdstone, 
Harrow, Middlesex. 
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SPECIALISM, DEPARTMENTALISM AND PUBLIC 

SERVICE 


TT has long been an argument against the 
admission of tho scientific worker to adminis¬ 
trative responsibility that the specialist is too 
immersed in his own particular subject to bo 
capable of taking the wide and detached viows 
involved in administrative decisions, and that ho 
does not possess cither the wider vision or sense of 
values required. Even in seientifio work excessive 
specialization iB to-day an admitted evil, and tho 
team work neoossary in the attaok on many 
modern problems, whether in pure or in applied 
soienoo, is already tending to break down snob 
isolation and stimulate contacts between workers 
in different Adds, to their mutual advantage. 

While, however, this charge is Btill froely levied 
against the technical or scientific export, it iB 
strange that the analogy of this tendency with 
what may be termed ‘departmentalism’ is usually 
overlooked. The departmental mind, which limits its 
range to the efficiency or welfare of one particular 
department without regard to tho efficiency of the 
whole, is one of the commonest causes of weakness 
in industrial firms and one of the greatest obstacles 
to the introduction of new ideas and new methods. 
Nor is the trouble confined to industry. How 
serious it can be in great Departments of State 
is well shown by Sir Arthur Salter in one of the 
most suggestive passages in his reoent book, 
“Security: Can We Retrieve It ?” Even the 
most efficient department tends to be innately 
conservative and unresponsive or unreooptive to 
now ideas, which are rarely fostered in aooordan.ee 
with their deserts, either in regard to staff or 
to finance. 

This tendency is all the stronger if the specialized 


character of tho department lakes on tho pro¬ 
fessional typo and is reinforced by tho character¬ 
istic conservatism of tho professions. Only a 
detached administrator, possessing both know¬ 
ledge, vision and judgment, as well as tho requisite 
authority, oan hope to override such professional 
departmentalism and prevent the prestige and 
ideas inherited from tho past from blocking the 
effective development of new ideas. Nor is 1 Mb 
indeed purely a technioal or professional quoBlion. 
As Sir Arthur Salter points out in a further 
illuminating chapter on tho personal equation, 
oven in the administrator there is a gravo tendency 
to adopt a purely dofonsive attitude, and to bo 
oooupied solely with the immediate need. 

The quostion of executive administration and 
leadership to-day is indeed only partly a quostion 
of securing the effective utilization of technioal 
knowledge. It is at least as much a question of 
finding and training men froe from tho departmental 
mind and outlook, who, whilo imbued with all the 
highest ideals of professionalism in rospoot of 
service and compotonoy, are willing to aooopt 
responsibility, to faoo now issues frankly, to orploro 
new methods, to aooopt criticism and to try bold 
measures when required. This is true of leadership 
and administrators alike in national affairs as in 
looal government. 

It is to tho quostion of national leadership that 
Sir Arthur Salter directs attention; but tho quostion 
of looal government has boon raisod from this point 
of view almost simultaneously in an admirable 
broadsheet, “TheMoohanism of Looal Government’', 
issued by P E P (Political and Economic Planning) 
and by G. M. flams in his study of tho practice 
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of local government in ten of the largest British 
centres (“Municipal Belf-Gk>vemmont in Britain”, 
by G\ M. Harris. P. S. King and Sons). These 
two publications sot forth very clearly the prob¬ 
lems and issues involved both in the complexities 
of local government and the provision of councillors 
and officers of the requisite calibre for their service. 

In local government, as in national govern¬ 
ment, there are three basic problems : the efficient 
development of each particular service ; smooth 
co-ordination of different services to ensure the 
reconciliation of conflicting claims within each 
area; and the education of the citizen to create 
and maintain a vital and healthy community life, 
through both official and unofficial channels. The 
stress which in recent years has been laid on the 
efficient development of particular services has 
already shown that the attainment of a certain 
level of efficiency by arbitrary or bureaucratic 
methods may obstruct rather than help the general 
raising of standards. It may stifle personal initiative 
and judgment and encourage attitudes incompatible 
with the spread of a sense of responsibility. Local 
and sectional efficiency threaten at times to 
strengthen departmentalism and thus to hinder the 
development of the community as a whole. 

This factor, as well as the growing complexity 
of central and local government, calls for councillors 
and administrators of the highest intellectual 
capacity, and abovo all of the constructive typo 
who see possibilities and opportunities rather than 
difficulties and dangers, and who possess creative 
ability and the capacity to promote energetic and 
fax-reaching projects. Technical factors in possibly 
half a dozen or more fields have to be assessed, 
and the indirect as well as the direct effects of the 
proposed action or policy have to be considered. 
Even if the administrator himself possesses the 
high capacity and foresight to determine the policy 
which will give the maximum social result or 
efficiency, he may still have to convince a council 
or cabinet of the soundness of his judgment and 
proposal. 

Mr. Harris’s inquiry into local government 
provides disturbing evidenoe that we are not 
getting men and women of the requisite intellectual 
calibre on our local or municipal counoils. The 
increasing demands of time alone in such service 
deter many of the ablest industrial leaders from 
taking office, apart from their frequent reluctance 
to engage in the small politics of local elections. 
An analysis of the occupation of councillors will 
readily demonstrate the reluctance of professional 


moil to take up such work, and the absence of intel¬ 
lectual leadership is accentuated by the deliberate 
or indirect discouragement from engaging in local 
or national politics given by many large organiza¬ 
tions to their employees. 

The position is in fact equally serious from 
the point of view of elected representatives and 
permanent staff. The large problem now confront¬ 
ing us is that of achieving further co-ordination 
between the efforts of public} services in different 
areas and between the effort of all the different 
services operating within the same area. Such 
co-ordination raises many issues. Even from a 
purely technical or business angle, a high order of 
administrative capacity and advanced technique's 
are required to determine the most efficient units 
and areas of operation of many different services 
and for keeping their development in stop accord¬ 
ing to a balanced programme to lx* realized over 
a long period of years. Evon. when coupled with 
dictatorial powers, such a task could not be per¬ 
formed satisfactorily without a clear grasp of 
principle, knowledge of the essential potentialities 
and limitations of different services, foresight and 
flexibility of outlook, and a keen eye for local 
conditions. 

What complicates the situation is, of* course, 
the fact that the representative bodies which con¬ 
trol tho administrative officers are at the same 
time expected to sorvo as a largo-scale experiment 
in adult education. However flrmly convinced we 
may boof tho valuo of this system of responsible sollV 
government, we cannot in tho face of tho demands 
and dangers of to-day ignore its weaknesses as 
exposed in practice. Ways and moans must bo 
found of delegating tho discussion of administrative 
detail on purely technical matters on which export 
advice is available, and ensuring that long-term 
issues and broad questions of principle receive 
adequate attention from the representative bodies. 
This means that, on one hand, some attempt 
must be made to give the average citizen some 
fuller insight into the functioning of democratic 
methods, their method of use and appropriate 
fields of application, and on tho other hand to 
ensure that the recruitment of staff by local 
authorities is not limited by local resources but 
secures the ablest and most promising talent 
available. 

Considerations of this kind of themselves may 
determine the size of areas of looal government. 
If the unit of administration is too small or 
poverty-stricken, it may be impossible to staff it 
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with adininudrutorH and exports who art' really 
competent to advino the local councillors The* 
methods of recruiting the moat efficient staff 
and particularly the Honior administrative officers 
become all the more important if th( v y are to 
co-ordinate a number of largo departments Kveu 
if the size of an area w Hatiafacbory and the author¬ 
ity haw able official and far-sighted eouneillorH, 
efficiency will not ho attained if the local govern¬ 
ment machine in faulty. Apart from the diffieultioH 
which inevitably arise in the co-ordination of 
departments the traditional system of committee 
rule has aggravated the situation, and without a 
delicate adjustment of tin* machinery and co¬ 
ordination of committees, departmentalism may 
he further encouraged. 

Wliile, however, as the* P K V broadsheet points 
out, tho present internal machinery of local 
government can bo criticized from the point of 
view of its ability to secure the working of a 
consistent long-term policy applicable to all 
spheres of tho work of a cornual, this does not 
imply that tho committee system is a failure* A 
committee may bo efficient as a representative 
body, bringing with it local acceptance, or as an 
executive body carrying out or directing the 
administration, or more rarely as both. Tho 
danger is that in seeking to combine tho two we 
fashion an instrument efficient for neither pur¬ 
pose. Unless clear thinking and vigorous leader¬ 
ship can secure the integration of objectives 
throughout looal services, a co-ordinating body 
may in practice prove no more than another com¬ 
mittee in a oommittoe-riddon world. 

It should, of course, be remembered that already 
regional developments in such fields as national 
defence, transport, power supply or tho water 
catchment areas are beginning to modify both tho 
sphere and character of local government. Some 
of the new bodies are appointed, not elected. 
While this may make for efficionoy on the part of 
the full-time officers and draw into publio service 
a considerable body of qualified people who would 
not stand for public oleotion, those developments 
raise questions of some importance, whether from 
the point of view of efficiency or of self-govern¬ 
ment. Tho overlapping of functions of local 
authorities and independently appointed ad hoc 
bodies merits close consideration in the light of 
scientific management, as well for national as for 
looal welfare, 

Tho dangers of the present situation are 
indicated both by tho PBP broadsheet and by 
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Mi. Harriw’H book, and there can be no doubt as 
to tho urgency of the problem. While the com¬ 
plexity of tho problems of government*, increase, 
plana for improving its efficiency in a democratic* 
society arc* much slower to develop. One factor 
in this is obviously the* necessity for the education 
of public opinion ns to the imperativeness of 
reform. Only under the pressure of enlightened 
public opinion ean wo hope* to remedy effectively 
Home of the weaknesses in our present system and 
stimulate the best brains and ablest administrators 
to take* their place in the looal and national council 
chambers. Much the same stimulus will bo re¬ 
quired to implement proposals already detailed for 
the more efficient utilization of tho university 
graduate in local government, and for improved 
methods of recruiting and promoting staff. It is 
only simultaneously with the improvement in tin* 
recruitment of the permanent staff and tin* 
attraction of the hoHt brains of tho community to 
the council chamber that we can hope for the vision 
and leadership which will promote the constructive 
integration of services and administration so 
seriously needed. Meanwhile there is a wide field 
open for investigation into the size of administra¬ 
tive units, the comparative merits and value of 
different methods or techniques for their admin¬ 
istration, apart from the exploration of such ideas 
as tho Htaff college* in reference to training and 
selection for the higher administrative postH in tho 
permanent staff of industrial or local government 
or tho civil service, and tho much more difficulty 
question of personal competence or qualification 
for executive responsibility in positions at present 
filled primarily on grounds of election and influence. 
Moreover, as tho solf-intorost or profit motive in 
large-scale industry is replaced by a basis of 
service and team work, tho problem of industrial 
management and leadership becomes closely allied 
to that of leadership and administration in public 
affairs. Here at least is an opportunity which 
should not be neglected by scientific workers any 
more than the responsibilities whioh they must 
accept as citizen* for participating in the 
educational work required and in contributing 
their own share of sorvioe in the work of looal 
and national government. Only as suoh oppor¬ 
tunities are voluntarily seized can we oxpoot that 
tho services of the scientific or technical export 
will bo more wisely and effectively used, and the 
scientific administrator take the place in govern¬ 
ment which his administrative abilities as well as 
his scientific outlook both merit and demand* 



1062 


N A T U R E 


I)H(. 30, 1030, \or lit 


JAMES GREGORY (1638-1675) 


James Gregory Tercentenary Memorial Volume 
Containing his Correspondence with John Collins 
and his hitherto Unpublished Mathematical Manu¬ 
scripts, together with Addresses and Essays com¬ 
municated to the Royal Society of Edinburgh, 
July 4, 1938. Edited by Prof. Herbert Western 
Turnbull. (Published for the Royal Society of 
Edinburgh.) Pp. xii4* 524+ ft plates. (London : 
G. Bell and Sons, Ltd , 1939.) 25*. not. 

BAT James Gregory was an outstanding 
figure in the scientific world of tho seven¬ 
teenth century must be generally known. The 
Gregorian telescope and Gregory's series are 
familiar evidence that he waB an exceptionally 
gifted man. It is also known that his name, the 
Anglicized form of Macgregor, is that of a family 
distinguished in academic oiTcles in no ordinary 
degree. Perhaps that celebrity owes something to 
the powder, wholesome but nauseous, prescribed 
by the great-grandson of James. At the same 
time it is probably less well known that in a space 
of two centuries this family produced a round 
score of men who rose to professorial or equivalent 
rank. But of James himself even the few who 
had studied his published works oould have gained 
only an imperfect estimate, Tor a moro adequate 
view it will be necessary to consult this admirable 
volume produced under tho editorship of Prof, 
Turnbull for the Royal Society of Edinburgh, 

The largest section of the book contains the 
correspondence. Of the 111 documents now 
printed the chief source is a collection of 57 letters 
at St. Andrews. These include fifty letters from 
Collins to Gregory. The letters from Gregory to 
Collins are partly reprinted from Rigaud's M Corre¬ 
spondence of Scientific Men" (being now inaccessible 
otherwise) and partly from Royal Society MSS, 
The other documents, less than thirty, are drawn 
from various sources and involve other writers. 
No correspondence passing direotly between 
Gregory and Newton has been inoludod. 

Gregory's life was unhappily short. After 
publishing his early work, the “Optica Promota”, 
he travelled on the Continent as far as Rome 
during the years 1664-1688* The greater part 
of the time was spent at Padua, where he imbibed 
the ideas of Cavalieri (d. 1647) and published two 
of his works, the ‘Vera Quadrature,” and the 
“Geometri® Pare Universalis”. The “Exercitationes 
Geometric®” is a short and remarkable tract 
published in London during the winter after his 
rotum. In the meantime, in the autumn of 1668, 
Gregory had been appointed to the professorship 


of mathematics uouly founded by Charles U a( 
St. Andrews. Tho IuhI year of his life lie spent an 
the fust occupant of a similar chair nt Edinburgh 

Tt was in 1063 and in London that Gregory 
became acquainted with Gollina. John Collins 
was a remarkable man, with a gift for correspon¬ 
dence which has made him a pivot in tho scientific 
history of tho seventeenth century. lie is de¬ 
scribed as an accountant; but as he was generally 
employed in government service, ho may be 
regarded liko Pepys us an curly typo of civil 
servant. Liko Pepys he, too, was drawn into tho 
circle of tho Royal Society. His own special 
interest lay in the theory of equations, but the 
problem of quadratures appealed to him in his 
professional capacity and ho had a wide appre¬ 
ciation of all the mathematical developments and 
writers of lvis time. Gregory, on tho other hand, 
was out off from the outer world and intellectually 
isolated at St, Andrews. He therefore found in 
Collins an invaluable correspondent and agent. 

Each letter is hero followed by editorial notes 
whioh give a lucid and sucoinct explanation of the 
allusions. Letters and notes together afford a 
mine of information on the scientific events and 
personalities of the day, On tho tercentenary of tho 
first observation of a transit of Venus, references 
to Horrooks have a topical interest). His “Opera 
Posthuma” appeared about August 1872, and 
reached Gregory the following spring, bringing tho 
aoknowlodgmonl: “I received these loiters yo 
mention, as also that box, together with tho things 
contained, and particularly Horroeii Posthuraa, for 
whioh I must acknowledge myself exceedingly 
engaged to you. 1 havo perused him, and am 
satisfied with him beyond measure. It was a great 
loss that ho died so young, many naughty follows 
live till eighty.” A month lator Newton closes a 
letter to the same intermediary Collins with tho 
laconic sentence : “I must joyn with Mr. Gregory 
in admiring Mr. Horrox.” 

These characteristic appreciations arc familiar 
to readers of Rigaud. What is now is the 
account of an incident whioh might havo led to a 
rupture between Gregory and Collins, and did in 
fact lead the latter in his agitated apology to pen 
a sentence which has fair claims to be considered 
the longest in the Engl ish language. Gregory had 
produced a series solution of Kepler's equation 
and Collins had offered to have it printed at the 
end of the “Opera Posthuma”. Gregory assented, 
but the addition was not made, Taxed with tho 
omission, Collins eafplaJns very late In the day 
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that “lliokman a Bookseller the undertaker broke” 
and the printer roluHHl to ihiow good money after 
bad by making any addition Prof. Turnbull 
blames Gollins for not keeping (Gregory infouuod 
of these cimmmtanoos. Possibly alno Pollhut may 
have exceeded lii« authority in making the original 
suggestion, since Wallis, not Collins, was the editor 
of the work* In any ease the piece had only a 
mathematical interest, and though it must be 
deplored that it was not published, a book con¬ 
secrated to Tlorroekw was not the place for it* 

But valuable and interesting an the corre¬ 
spondence will bo found, illuminated as it is by 
editorial comments, the book owes its most 
important feature to another circumstance. 
Gregory was a careful man and ho used the blank 
spaces of the letters ho received to record his own 
mathematical notes. With patient industry and 
no little ingenuity Prof. Turnbull has reconstructed 
these notes, and the result reveals the remarkable 
progress mado by Gregory in attacking the mathe¬ 
matical problems of his day. Though this work 
was, with alight exceptions, never published, it 
must bo taken into account in arriving at any 
estimate of Gregory's powers. 

The notes touch on a variety of subjects. Not the 
least interesting are those which deal with the 
theory of numbers and show that Gregory, like 
Wallis, had entered seriously into a field in which 
it bos commonly been supposed that Fermat 
reigned supremo and alone. But in view of thoir 
date, it is naturally tho notes whioh deal with the 
calculus which possess tho most general interest. 

Sinco tho days of tho “Comraoroium Kpis- 
t olio urn" tho dispute over priority betwoon 
Newton and Leibniz has lost its edge. If the 
question is askod: Who was the inventor of tho 
calculus, tho preliminary question arises, what is 
meant by “tho oaloulus” ? If tho answer is made 
to depend, as it icasonably can bo, on tho notation 
whioh is now associated with the operations of tho 
calculus, the inventor was Leibniz, and about that 
there has never boen any dispute. If the question 
refers to the general ideas and principles of tho 
calculus, tho invention can scarcely he attribxitcd to 
one of two men, for it was the work of a generation 
of which tho history has certainly not boon fully 
explored yet. As to tho subject, tho problem of 
quadratures was old enough, and isolated solutions 
had been found as early as the Greeks, Similarly 
tho calculation of rates of change (fluxions) could 
present no great difficulty when tho need arose. 
Hence tho critical stop is to be seen in recognizing 
tho inverse relation between those two processes. 
Now this relation was first pointed out, if in only 
a geometrical and limited form, by Gregory in his 
“Coomotria pars universalis' 5 (1668), two years 
before Barrow published tho same result. 
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It is therefore of peculiar interest to follow the 
evolution of Gregory's ideas oh Prof* Turnbull has 
reconstructed them. At, tho time, tho knowledge 
of geometry was far in advance of what Gregory 
calls “nnulytieks" He himself was well equipped 
for the* task of promoting this side of mathematics. 
In his u Verft Quadratura”, where convergent 
sequences are explicitly introduced, ho had shown 
an exceptional sense of tho nature of infinite 1 
processes. Tim resulting conflict with Huygens 
uas most unfmtunato, for Huygens was essentially 
a fair-mind<>d and generous man, as ho showed 
afterwards when ho rooommomh'd Gregory for 
a position in the Paris Academy, It was from tho 
geometrical sub that Gregory approached the 
subject, and indeed by calculating the mibtangonts 
of curves (// dx/dy). Only later ho recognized the 
primary significance of the derivative, and liom 
this point lie was quickly led to tho process of 
successive differentiation. Armed with this 
weapon, ho used his results to calculate powoT 
scries and thus anticipated Taylor's theorem by 
nearly half a century. It lias always seemed 
strange that this disco very was reserved for Brook 
Taylor ; perhaps Oolin Maelaurin appears a more 
natural heir to his own part of the legacy. But 
Prof. Turnbull has now shown that Gregory was 
in effective* possession of tho secret. By his failure 
to publish the method not only has Gregory lost his 
duo recognition, but also, what is more important, 
the progress of mathematics must have boon 
retarded at tho time, As it is, while applications 
of tho method by him have been established, there 
is no traco of a general proof, It is also to bo 
noticed that there is no sign of any attempt to 
devise or employ an appropriate notation. Ap¬ 
parently Gregory felt no need for one. lie was 
working for his own satisfaction. 

Gregory’s short life closed in 1675* The date 
and the shortness of tho span combine to make 
what lie accomplished remarkable. Tho more 
important formula) of interpolation wore his dis¬ 
covery. So was tho general binomial theorem, 
under tho guise of finding “the numbor of a 
logarithm". A set of exoollenl essays on tho 
published works of Gregory completes tho work, 
and suggests that a valuablo source of information 
has boen too little regarded. But tho feature 
which distinguishes this from tho generality of 
memorial volumes is the reconstruction of Gregory's 
fragmentary original notes. Undor Prof, Turnbull's 
export guidance it is possible to look over the 
mathematician's shoulder and see him actually at 
work. For this reason the book is not only a 
valuable contribution to the history of mathe¬ 
matics : those who are interested in the subject 
cannot fail to find it as fascinating as it is 
instructive. H. 0. Plummer. 
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CHEMISTRY OF THE ALKALI AND ALKALINE 

EARTH METALS 


Gmelins Handbuch der anorgamschen Chemie 
Aclite roUig neu bearbciteto Auflage. Herauw- 
gegeben von der Deutschen Chemischen Oesolb 
schaft. 

(1) System-Nummcr 22: Kalium, Lief 4: 
Verbindungen bis Kaliumaeeiat. Pp. 805 -032 f- 
xxv* 15 gold marks. 

(2) System-Nummcr 22; Kalium. Lief 5: 
Verbindung bis Kalium und Wisrnui. Pp. 933- 
1074. 19.50 gold marks. 

(3) System-Nummer 24: Rubidium. Pp. xviii | 
x~|-250. 31.50 gold marks. 

(4) System-Nummer 25: Caesium. Lief. 1 : 
Verkommen, Darstellung und Eigenschaften des 
Metalls. Pp. 104. 12 gold marks. 

(5) System-Nummer 25: Caesium, mit einem 
Anhang uber Ekacaesium. Lief. 2 : Verbindungen 
des Caesiums, Ekacaesium. Pp. xx +105-208 (ix. 
21,75 gold marks, 

(6) System-Nummer 27: Magnesium. Toil R, 
Lief. 1: Verbindungen bis Magnosimn und Jod. 
Pp. vii+200. 23.25 gold marks, 

(7) Syatem-Nummer 27: Magnesium. Teil B, 
Lief. 2 : Verbindungen bis Magnosiumcarbonat. 
Pp. 201-330. 15.76 gold marks. 

(8) System-Nummer 27: Magnesium, Teil B, 
lief. 8: Verbindungen bis Magnesium und 
Wismut, Pp, 331*422 H-aciv, 12 gold marks. 
(Berlin : Verlag Chemie, G.m.b.H., 1937-38.) 

(1,2) QECTIONS 4 and 5 of the volume on 
^ potassium of this groat -work doal with 
its compounds with boron, silicon, phosphorus, 
arsenic, antimony and bismuth. Three derivatives 
of the boranes have been identified, namely, 
K*BJEL, K*BiH lft and K»B b H 9j of which the first 
is the moat stable. Stook and his collaborators 
have shown that although boroethane acts as a 
dibasic acid, it is also unsaturated, so that when 
potassium acts upon it the ionteod hydrogen is not 
discharged but is used to saturate the boron 
complex, its charge being transferred to the metal: 

: BH*) + 2K =** K*(BH b .BH*). On hydro¬ 
lysis of the product, a dihydroxydiborane 
K # rH*B.(OH) t ] is formed, which was formerly 
regarded as a hypoborate, KH*BO. Further 
hydrolysis yields potassium metaborate. The 
existence of five anhydrous and three hydrated 
potassium borates is indicated on the phase-rule 
diagrams, but only one borofluoride is mentioned. 

In dealing with the manufacture of potassium 
carbonate, although many different methods are 


given, chief stress m laid upon the Engel-Precht 
process from sylvine and magnesium carbonate 
and the electrolytic process. The manufacture of 
potassium cyanide is dealt with fully and some 
organic salts are also described. Varying results 
seem to have boon obtained for the solubility of 
potassium bitartrate according to the method 
chosen. 

The constitution of the metaphosphates of 
potassium is not yet completely established. Only 
polymeric forms appear to exist, namely, tri-, 
tetra- and hexametaphosphates. The hexameta- 
phosphate is obtained os a hygroscopic mass by 
precipitating the lead salt and allowing it to react 
with potassium sulphate. On heating this to 
660° C. the insoluble Kurrol salt is formed. There 
is also some uncertainty as to the actual constitution 
of the antimouate and of tartar emetic, for the latter 
of which throe possible structures are suggested. 

(3, 4) The heavy alkali metals rubidium and 
caesium arc both obtained from artificial oarnallite, 
a by-product in the extraction of potassium from 
the mineral, which contains 0*02 per cent of 
rubidium chloride and only 0*0002 per cent of 
caesium chloride, By the action of water much of 
the potassium chloride can be crystal 1 tetri out, 
when both rubidium and caesium may be precipi¬ 
tated from the concentrated mother-liquor m 
silicomolybdates, The molybdenum is then 
removed by volatilization as oxychloride in a 
current of hydrogen chloride. From an acid 
solution of the residue, potassium and rubidium 
free from caesium can bo precipitated as chlorides 
by addition of alcohol, and antimony chloride will 
precipitate caesium antimony ohlorido free from 
the other alkali metals. The rubidium is freed 
from potassium by repetition of the silicomolybdate 
process. It is obtained pure by the electrolysis of 
the fused hydroxide. Iron wire surrounded by 
magnesite is used as oathodo and two diaphragms 
are needed to protect the metal from anodic 
oxidation. 

Caesium is obtained chiefly from the mineral 
polludte, a osesium aluminium silicate found in 
the felspar quarrios in the Stato of Maine, U.S.A. 
It can be obtained pure from its cyanide by 
electrolysis, and on account of its low molting 
point (28*6° C.) it can be filtered under petroleum. 
The metal is used in the construction of photo¬ 
cells and thermionic valves. Very thin layers of 
caesium on a metallic aurfaoe give a much stronger 
photo-electric than compact layers, but the 
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action in rather complex. Up to a certain minute 
thickness, while the eiesium in held Holely in the 
form of iam on the* surface it produces no selective 
effort, the photo-emission proceeding entirely 
from the under layer of metal. Beyond that point 
atoms of caesium begin to ho adsorbed which can 
Ihomsolvos emit photo-eloolrons, but when the 
layer is about one atom in thickness reversal of 
the dipoles occurs with a consequent shift of the 
photo-chemical threshold towards shorter wave¬ 
lengths. 

Rubidium chloride and bromide become coloured 
under the influence of radium or X-rays, and 
rubidium tri-iodide, unlike potassium tri-iodide, 
can bo obtained in the anhydrous form. The 
rubidium salts of the tartaric aeids show reversal 
of sign in optical rotation for sodium light. 

(5) Compounds of caesium, though similar to 
those of other alkali metals, exhibit certain 
peculiarities. Thus wo find no fewer than four 
sub-oxides in addition to the basic monoxide and 
the two peroxides, and although the fluoride 
crystallizes like sodium chloride and other alkaline 
halides in faco-ccntrod cubes, the chloride, bromide 
and iodide of csosium assume the body-controA 
cubic lattice. Of the last throe compounds the 
chloride alone is dimorphous, its crystal form 
changing at about 446° 0. to the faoe-contred type. 
Again, various polyhalidcs such as CsBr t , Oal„ 
CsIBrOl, oto., have been isolated in stable unsol- 
vatod form. The caesium analogue of tartar- 
omotio has boon prepared and like the latter is 
now formulated as a eo-ordinatod aquo-salt 
CsCSb^H.OeJ.H.Ol.PaO. 

Many attempts have boon made to isolate 
element No. 87, MendeldofFs cka-csesium, but so 
far the ovidonco of its existence rests on a some¬ 
what slender basis. If the element exists at all, 
it appears to be extraordinarily scarce. In 1929 
Papish and Wainer obtained several alums from the 
alkalis extracted from samarskite, a mineral rich 
in uranium, and after repeated recrystallizations 
the fraction richest in caesium and poorest in 
potassium was found to give five of the X-ray 
speotral lines calculated for oka-oecsium by 
Moseley’s rulo. Examination by the mass-spoctro- 
graph of this alum indicated the existence of ions 
of mass 220 ± 1 at 600-700° 0., but their intensity 
was about 1(M of that of the caesium ions. 

(6,7) Compounds of magnesium with most of 
the non-metals are desoribod in Parts B 1 and 2. 
At present only spectrographio evidence is avail¬ 
able of the existence of a hydride. The oxide is 
very stable and is not reduced by hydrogen at 
2,500° C. under a pressure of 350 atmospheres. 
The dioxide has not been obtained in the pure 
state, but by the action of hydrogen peroxide on 
salts a product rich in oxygen has been obtained 
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which gives a stable compound, MgO*.IlMg().Aq. 
on exposure to air. In addition to tho well-known 
nitride, magnesium yields an explosive azide MgNT 0 , 
a diamide, a hexammine and many eo-onlination 
compounds with organic buses. 

Tho hydrolysis of magnesium chloride by water 
vapour occurs in two stages, the formation of basic 
salt being exothermic, whereas above 505° (). an 
endothermic decomposition to oxide occurs. On 
the other hand, tho salt is not hydrolysed by 
liquid water even under pressure, although the 
solution has a strong corrosive action on metals 
and alloys. At room temperature, pyrites is 
oxidized in presence of a solution of magnesium 
chloride to ferrous sulphate and sulphuric acid. 
Magnesium chlorate and ils tri-hydrate are very 
powerful dehydrating agents, the anhydrous salt 
being twice as effective as tho hydrate. Both 
can be used with advantage for drying gases; and 
since they aro neutral in reaction, have a greater 
capacity for absorbing water than phosphoric 
anhydride, <lo not become pasty on exposure to 
air and can bo regenerated after use, they may be 
regarded as superior to other dehydrating agents. 
Tho tri-hydrato can absorb about 20 per cent of 
its weight of water to form tho hoxahydrato. As 
it yields a hoxammine, it is not suitable for drying 
ammonia. 

Magnesium sulphide can bo obtained in an 
exceptionally puro state by the action of carbon 
disulphide on magnesium sulphate in a current 
of nitrogen at 700-900° 0. It is not luminescent 
unless it ooutains traces of other metals with 
smaller atomic diameters than magnesium. The 
colour of tho phosphorescence depends on the 
foreign metal. 

Several hydrates of the sulphate aro known; 
tho anhydrous salt is not obtainable from a solution 
in water, but oan bo prepared by caroful dehydra¬ 
tion of tho hoptahydrato, although hydrolysis is 
apt to ocour during the process. The dehydration 
of magnosium oarbonatc tri-hydrato is generally 
accompanied by loss of oarbon dioxide unless tho 
experiment is carried out in a closed vessel, when 
the basic salt which is first formed slowly re¬ 
absorbs tho gas to form the anhydrous salt. The 
precipitation of magnesia alba is a rather complex 
process. When the proportion of sodium carbonate 
to magnesium sulphate in solution is insufficient 
to cause precipitation, magnosium oarbonatc 
irihydxate oan bo crystallized out, whereas oxoosb 
of tho alkali will preoipitato a basic salt. A table 
is given showing the composition of tho mother- 
liquor resulting under various conditions. 

(8) In this part will be found accounts of salts 
of magnesium with a few of the commoner organic 
aoids, togothor with oompounds containing silicon, 
phosphorus, arsenic, antimony and bismuth. 
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Naturally occurring silicates of the metal arc 
dealt with elsewhere, although tho phase-rule 
diagram of the system MgO : SiO„ is given and 
also full details of tho physical properties of tho 
anhydrous orthosilicato and tho varieties of 
metasilicate, namely, clino-enstatito, enstatito, and 
the monoclinic and rhombic amphiboles. Tho 
phosphates present some rather formidable struc¬ 
tural problems on account oi their number and 
variety. 

It would be interesting to discover the orientation 
of the stable salt Mg»(P0 4 )».22H»0, which Bassett 
and Bedwell observed to change to tho octaliydrate, 
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in presence of the mother-liquor, in the course ol 
a few weeks. Tho work of these authorities on the 
glowing of orthophosphates and pyrophosphates 
might have boon given in fuller detail, particularly 
their observations on tho heat evolution on glowing 
and their co-ordination theory of the structural 
ohanges which accompany tin* glow. A structural 
formula lum recently been assigned by Beintema 
from X-ray analysis to magnesium antimonate 
Mg0.Hb*0 6 .I2H*(), in which six molecules of 
water arc co-ordinated with the cation and six 
hydroxyl groups with each of two anions, thus : 
(Mg(EUO)el (Sb(()H) fl U 


CLIMATE AND MAN 


Klima, Wetter, Mensch 

Yon E. Brezina, W. Hellpaoh, R. Hesse, E. 
Martini, B. de Rudder, A. Schittenholm, A. Soy- 
bold, L. Weickmann. Herausgegeben von Heinz 
Woltereck. Pp. viii-f* 446. (Leipzig : Qucllo und 
Meyer, 1938.) 18 gold marks. 

npHE subject of this book is climate and weather 
-*• as part of man’s environment— Ltbm&tmim 
in the literal sense—including not only the natural 
air of the free countryside, but also the modified air 
of great oities, houses, air-conditionod buildings and, 
on a still smaller scale, within clothing. These 
studies on the borderlands of meteorology and 
biology or medicine are highly specialized, and 
they are dealt with in a series of memoirs by 
different authorities. In the first and longest 
section, Prof. L. Weickmann sets out the funda¬ 
mental basis, the dements of climate and weather. 
This is to some extent orthodox meteorology, but 
with a difference. It starts with a detailed account 
of solar radiations of all wave-lengths and their 
biological effects; other climatic elements in turn 
are treated from the same point of view. Sensible’ 
temperature and the cooling power of air are fully 
discussed, while for humidity the important 
quantity is taken as the physiological saturation 
deficit. 

The processes of weather come next; here the 
biological aspect is to some extent lost sight of, 
and the author is drawn aside into his favourite 
topic of rhythms in barometric pressure. This is 
followed by an account of seasonal and other 
long-period weather changes, and the section ends 
with a thorough and interesting account of the 
modern study of micro-climatology, the effect of 
small surface features—hills and valleys, streets, 
forests and growing crops. These minute studies 
have been pursued very thoroughly in Germany 


in recent years, and tho book contains a groat deal 
of information which iH not otherwise readily 
available, as well os some striking illustrations. 

In the rest of tho book tho emphasis is mainly 
on tho biological aspect. B. do Rudder has an 
impoitant memoir on tho basis of human bio- 
dimatios, divided into tho influence of tho separate 
climatio elements, of climate in general and of 
weather (motoorohiology). Solar radiation still 
holds pride of place, from such diverse aspects as 
rickots, sunburn, and the coincidence between 
outbreaks of oorobro-spinal meningitis and sun¬ 
spot maxima. In questions of bioolimaiies there 
arc still plenty of unknown quantities. A. Kclulten- 
holm deals with tho ourativo factors of different 
typos of climate, stressing tho need for medical 
advice in selecting the correct treatment, for 
examplo, for nervous diseases. E. Martini describes 
the part played by climate in tho causation of 
disease—a highly complex subject involving the 
lifo-history of the organisms responsible for 
epidemios such as malaria, which is treated at 
length, Tho remaining chapters, comparatively 
short, are: Man in an Artificial (Jlimaio (E. 
Brezina); Plants, Climate and Weather (A. Soy- 
bold) ; The Animal and tho Climate (ft. Hesse); 
and Gulturo and Climate, by W. Hellpaoh, a 
philosophical essay on ‘culture’, rolating not only 
material civilization but also political develop¬ 
ment, religion and other spiritual values to the 
natural environment, of which oHmate is an 
important part. 

The book is well printed, but in tho Gothic type 
which he who runs (or travels by train) finds 
difficult to read. There aro no exaot references, 
merely citations of a few names; there is no biblio¬ 
graphy and no author index, so that it is very 
difficult to follow up or find the authority for any 
particular statement. C. E. P. Bbooks 
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A SYNOPSIS OF GENETICS 


Aii Introduction to Genetics 
By Prof. A. Jl. ftturtevant and Prof. G, W. Boodle*. 
Pp. 391. (Philadelphia and London: W. B. 
Saunders Co., Ltd., 1939.) 1*4 h. not. 

T HE increasing number of publications of 
recent years which deal with the subject of 
inheritance is testimony to the keen interest in 
the laws and jmnriplos of this science. Our 
knowledge of it increases daily through the research 
activities of universities, experiment stations 
and other institutions, and it is becoming exceed¬ 
ingly important now to disseminate this know¬ 
ledge in order to make further progress possible. 
Genetics is taught in the universities of the United 
States as an important subject in biology, and in 
Groat Britain, whoro the teaching of biology is 
still backward, gonotics has boon given the place 
of a Cinderella. A few years ago it was perhaps 
sufficient to acquaint tho student only with 
Mendelian ratios; nowadays, liowovor, tho rapid 
advancement of genotioal discoveries makes it 
necessary to study in greater detail tho intricate 
meohauism by which characters are transmitted. 

At present there arc several introductory text¬ 
books. All have some defects due ohiefiy to over¬ 
simplification, omissions, or lengthy discussions of 
insignificant details, which prevent thoso text¬ 
books from satisfying in all respects tho needs of 
teachers and students of gonotics. Tho book under 
review is written by two well-known authors, and 
it is planned as an introduction to gonotics for tho 
use of students with an elementary knowledge of 
biology. Tho senior author is one of those pioneers 
who are responsible for the foundation of modern 
genetics; to him we owe much of our oonoept of 
the linear arrangement of genes in tho chromo¬ 
somes and tho construction of tho first chromo¬ 
some map. Dr. Beadle’s researches on maize 
genetics aro widely recognized, and his recent 
contributions in collaboration with Dr. B. Ephrussi 
have opened up a new approach to the study of 
the developmental properties of tho hereditary 
material. Obviously, a book written by such 
eminent authors should be judged by a high 
standard. 

The order in which the material is presented is 
claimed to be a natural one and tho reader will 
find the approach to genetics entirely novel. The 
opening chapter deals with the inheritance of sex, 
sox being tho most widely spread and generally 
recognized discontinuous character and the mech¬ 
anism underlying its inheritance the most simple 
and easily understandable. The other chapters 


follow in logical sequence, though it is difficult to 
explain why Chapter xv, inheritance in triHomi.es 
and totrasomios, in separated from that on poly¬ 
ploidy (Chapter xix) by discussions on sox deter¬ 
mination, population genetics and selection. An 
encyclopaedic tendency is often revealed by bring¬ 
ing together apparently unrelated phenomena; 
for example, Chapter xvii, which deals with 
multiple gonos, also includes a discussion on 
asexual reproduction and identical twins 

Throughout the book emphasis is laid on tho 
mechanical aspect of heredity. Mondolian laws 
and probability expectations aro prosentod in a 
way that will soon convince the student that 
gonotics is a 'mathematically developed subject’. 
Nothing has boon omittod which will help to 
eluoidate to tho student tho method of charaotor 
transmisHion. Tho authors diroot special attention 
to crossing-over, a process responsible for now 
combinations of characters. It is tho first text¬ 
book of genetics in which tho consequences of 
crossing-over are presented correctly; crossing- 
over is described as an event whioh takes plaoo 
during the moiotio prophaae when tho associated 
homologous chromosomes aro in tho four-strand 
stage, and its products aro interpreted in this sense 
throughout the whole book. To illustrate the 
various characteristics of tho process of crossing- 
over, the behaviour of attaclicd-Z chromosomes in 
Drosophila is presented at groat length. One may 
wonder, however, why the authors failed to direct 
attention to the effects of ago, sox and temperature 
upon orossing-ovor, since those are of praotioal 
importance. Teachers and students will rogrot 
that tho various topics are disoussed too briefly, 
for while in this way tho student can got a dear 
idea of the principles involved, ho will need a 
teacher’s assistance to understand all tho essentials. 
This difficulty will become obvious in working out 
the problems, for in many casos the student will 
not be able to solve these very interesting and 
instructive problems unless he makes use of tho 
references quoted at tho ends of the ohaptors. 

The authors, wishing to appear impartial and 
objeotive, confine themselves to a strict presen¬ 
tation of facts. Certain data are recorded without 
any interpretations whereas others are completely 
omitted, presumably because tho authors do not 
consider them proved experimentally. This alone 
is probably the reason for omitting an account of 
Haldane’s interesting method and results relating 
to partial Bex-linkage and the first chromosome 
map in man. No reference is made to Eishor’s 
theory of dominance, whioh as a scientific thought 
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is worthy of report. As an example of where 
caution can he excessive, we should like to direct 
attention to a statement (p. 301) that new shoots 
which develop from the callus tissue in decapitated 
tomato seedlings “for some unknown reason 59 are 
frequently tetraploid. It would appear entirely 
reasonable—and it is moreover supported by 
Mather’s observation (J. Genet., 27, 127 ; 1933)— 
that somatic doubling of chromosomes may have 
resulted from failure of wall formation in the 
dividing cell, followed by a fusion of the two nuclei 
during the next resting stage or division. May 
not such extreme caution in avoiding references 
to plausible suggestions defeat the very purpose 
of the book, namely to stimulate thought and 
inspire inquiring reasoning in the student ? 

However, these few criticisms cannot belittle 
the great value of the book. The most striking 
impression which the reader gets is of the great 
wealth of information which has been condensed 
into the twenty-three chapters it contains. 
Much of this has been gained by the personal 
experience of the authors. Various genetics! 


phenomena, especially those which have been 
experimentally tested, for example, homozygosis, 
attach ed-X chromosomes, ring chromosomes, 
somatic crossing-over, preferential segregation and 
others too numorous to mention, which are cither 
omitted or only briefly dealt with in other text¬ 
books, are here described and explained in detail. 
The diagrams are particularly excellent and 
instructive. It is evidont that the authors 5 
interests are centred in Drosophila and maize 
genetics, most of the examples given to illustrate 
the working moohanism of heredity being taken 
from these fields—perhaps more than are neces¬ 
sary. The novelty of presentation and inclusion 
of fresh material render this book a particularly 
important contribution to genotical literature, and 
its value will be fully appreciated only when it has 
been in use. The book is comprehensive, up-to- 
date and reliable, and the information which it 
contains is accurate—thus it can claim to be more 
than a text-book ; it will be regarded by many a 
teacher and student as a veritable encyclopaedia of 
genetics. P. C. Holler. 


RADIO-COMMUNICATION 


(i) The Elements of Radio-Communication 
By 0. E. Brown and E, L. Gardiner. Second 
edition. Pp. viii-f 551. (London : Oxford Uni¬ 
versity Press, 1939.) 165. net. 

(a) T£16graphie et tetephonie sans fil 
Par 0. Gutton. (Collection Armand Colin ; Section 
de physique. No. 6 .) Neuvifeme Edition enti&re- 
ment refondue. Pp. 183. (Paris : Armand Colin, 
1939.) 15 franos. 

( 3 ) The Radio Manual 

Eor Radio Engineers, Inspectors, Students, Oper¬ 
ators and Radio Pans. By George E. Sterling. 
Third edition. Pp. vi+ 1120. (London : Chap¬ 
man and Hall, Ltd., 1938.) 25s. net. 

npHE science and practice of radio-communi- 
^ cation have, during recent years, advanced 
at such a rate that it is desirable that the books 
dealing with fundamental principles should be 
revised to keep abreast of the progress, and also 
that new hooks or monographs should deal in an 
up-to-date manner with the latest phases or appli¬ 
cations of the subject. 

(1) The first book under consideration here 
was produced by the first-named author about 
twelve years ago, and a second edition has now 
been prepared in co-operation with the second 
author. This work gives a comprehensive survey 


of the elementary principles underlying radio- 
communioation and is suitable either for the 
general reader or for the student making an early 
acquaintance with the subject. Although it is 
almost entirely devoid of mathematics and formulae, 
the treatment of the whole subject is on a very 
sound and easily understood basis. This second 
edition covers the whole subject from the gener¬ 
ation and study of high-frequency osoillations to 
their application in the various forms of radio- 
communication, including telegraphy, telephony, 
broadcasting and television. 

In covering this wide field, the authors have very 
wisely avoided giving any detailed attention to 
those specialized sections of the subject which are 
adequately treated in other works, to which the 
serious student may refer. They rightly suggest 
that this work forms a useful elementary text¬ 
book on the subjeot, and with the view of enhancing 
its utility in this respect, a number of questions 
have been appended to eaoh chapter, the majority 
of these questions having been extracted from the 
examination papers of various technical institutions 
granting certificates to successful candidates. 

The general production of the book is very good; 
misprints are rare, but it would have been an 
advantage if more of the chapters had been 
sectionalized and provided with sub-headings. 

(2) Although the seoond book under notice is 



NATURE 


1069 


No 3661, Dec. 30, 1939 


described as the ninth edition, it is explained in the 
preface that the text has now practically been 
rewritten in order to produce a comprehensive 
survey of the principles of radio-communication 
in the light of modern knowledge and practice. 
The subject is treated in a general but not too 
elementary manner, it being assumed that the 
reader has some Blight acquaintance with electrical 
circuits and alternating currents. The volume is 
of a very handy pocket size and should be appreci¬ 
ated by those who desire a general survey of the 
subject in the French language. 

(3) The sub-title of the third book indicates 
the class of reader for whom it has been especially 
prepared, namely, those engaged in the production, 
operation, inspection or maintenance of radio- 
communication apparatus of all types. The first 


edition of the work was published in the United 
States some ten years ago, and it has undoubtedly 
been a success in its right sphere. The present 
edition of more than a thousand pages is a working 
manual of the practice of radio-communication on 
land, at sea, and in the air, with illustrated 
descriptions of the equipment used, and including 
detailed explanations of the general regulations and 
operating procedure appertaining thereto. 

So far as the publication of the book in Great 
Britain is concerned, its usefulness is severely 
limited by the fact that the majority of the sys¬ 
tems, apparatus and regulations desoribed are 
representative of American practice, and so they 
are not of general direct interest to those engaged in 
radio-communication outside the United States. 

R. L. S.-R. 


STEAM DATA 


(1) Abridged Callendar Steam Tables 

By the late H. L. Callendar, revised by G. S. 
Callendar. Fourth edition. Centigrade Units. 
Pp. 8. la. net. Fahrenheit Units. Pp. 8. Is. net. 
Charts for above. 18£ in. X 16 in. 6c?. net each. 
(London : Edward Arnold and Co., 1939.) 

( 2 ) The 1939 Heat-Entropy Diagram for Steam 
Plotted from the 1939 Callendar Steam 
Tables 

Based on Research by Prof. A. C. Egerton and 
G. S. Callendar. (Published for the British Elec¬ 
trical and Allied Industries Research Association.) 
38J in. X 33J in. (London : Edward Arnold and 
Co., 1939.) 4s. net. 

(1) TN association with the 1939 Callendar Steam 
T Tables [Fahrenheit Units] there have also 
been published, in convenient octavo pamphlet 
form, two sets of Abridged Callendar Steam Tables. 
These, which are now in their fourth editions, are 
available both in centigrade units and in Fahren¬ 
heit units, and appropriate to each there has also 
been prepared a total heat-entropy chart, 
15 in. X 18 in. 

In these tables and charts a considerable 
amount of revision has been effected in order to 
bring the figures presented into accord with the 
results of recent work in this field of research. To 
meet also the extending needs of those concerned 
with the design, testing and operation of steam 
plants, the values have been carried on to a 
pressure of 3,000 pounds per square inch. Included 
are a number of equations for saturated steam 
and general equations for steady flow, so that for 


most general purposes these publications supply 
such information as will be required at very 
moderate cost—a consideration which should place 
them within the reach of students. 

(2) Where, however, the nature of the work 
demands more extensive data and a ohart of larger 
scale, the 1939 Heat-Entropy Diagram for Steam 
is now available. This is of large size, on a sheet 
38£ in. x 33 \ in., and has been plotted from the 
1939 Callendar Steam Tables based on research by 
Prof. A. C. Egerton and Mr. G. S. Callendar, on 
behalf of the British Electrical and Allied Indus¬ 
tries Research Association. It has been produced 
in three colours and, as a result, any one of its 
closely grouped series of lines can be followed with 
ease to the desired point or vice versa. The lattice 
on which the diagram is plotted and which repre¬ 
sents co-ordinates of entropy and heat is shown in 
green, the scales being 1 cm. to 0*01fl> and I cm. 
to 10 B.Th.U. per pound. The pressure, tempera¬ 
ture and dryness curves are in black, while those 
of volume and superheat appear in red. Recalling 
the trend of these several curves in this type of 
ohart, it will readily be seen that the arrangement 
adopted is the most favourable to ease of inter¬ 
pretation. 

The care which has been taken in plotting the 
vast number of values which have been necessary 
for the preparation of so extensive a diagram, and 
the remarkable accuracy with which it has been 
reproduced in three different oolours, reflect the 
highest credit on those responsible for the original 
and on those also to whose technical skill its 
reproduction is due. 



1070 


NATURE 


Dec. 30, 1939, vol. 144 


TISSUE RESPIRATION 

By Prof. R. A. Peters, F.R.S-, 
Department of Biochemistry, Oxford 


A DISCUSSION on tissue respiration was 
organized for August 31 jointly between 
Sections B and I (Chemistry and Physiology) of 
the British Association at Dundee. Owing to the 
imminence of war several of the proposed speakers 
were unable to attend, namely, the organizer and 
opener Prof. R. A. Peters, Dr. Malcolm Dixon, 
Prof. H. Theorell, Dr. D. E. Green and Dr. T. 
Mann. Prof. D. Keilin also did not attend. 
Prof. H. S. Raper, who was intending in any 
event to give a contribution towards the end of 
the discussion, kindly offered to introduce the 
subject and ably substituted for the absent 
speakers, so that the comparatively large attend¬ 
ance was not in vain. In order to give a rqore 
comprehensive survey of the subject, it has been 
thought advisable to follow in this account the 
lines of the addresses as originally planned. 

To make a coherent account of tissue 
respiration for the benefit of those unfamiliar with 
it, the subject was divided into the parts concerned 
with the organized tissue cell and those relating 
to the isolated tissue component. Starting with 
the present position of knowledge of the isolated 
components, the discussion worked through to the 
respiration of the more highly organized tissue 
slice, and ultimately to the chemical control of 
the whole system. 

The address of the opener was intended to deal 
briefly with the historical background, pointing 
out that the subject had roots in the distant past, 
but had developed rapidly only in the most recent 
years. In a short time it was clearly impossible 
to do justice to the work of the pioneers ; but the 
following must he especially mentioned: the 
importance of Wieland’s theories of hydrogen 
activation, of Hopkins’ isolation of glutathione, 
of Thun berg’s methylene blue technique, of Keilin’s 
cytochrome, and of the various contributions from 
Warburg and his co-workers and from the Stock¬ 
holm school under von Euler. Much advance in 
knowledge had come from the use of the in vitro 
afcudy; to allay any doubts as to the value of the 
isolated tissue preparation, it must be emphasized 
studies at Oxford there has been found to 
be a remarkable parallelism between the improve¬ 
ment of respiration in the avitaminous pigeon’s 
brain by the addition of vitamin B x in vitro, and 
the rirml&r aofcwa of the latter in curing symptoms 
of deficiency in vyoo t Such studies form a valuable 


bridge for the interpretation of in vivo happenings 
by the use of in vitro preparations. Owing to 
the short time available, some important aspects 
of the subject had to be pruned, among them 
being glutathione, vitamin 0, oxidation-reduction 
potential in relation to tissue respiration processes, 
adequate discussion of the Szent-Gyorgyi catalytic 
system of C 4 acids, also the plant oxidase reactions, 
which, though not strictly tissue respiration in the 
animal in this sense, have been so valuable a 
feature of contributions from the laboratory of 
Prof. Raper. 

Dr. Malcolm Dixon’s introductory address 
(Cambridge) dealt with the general subject 
“Catalysis in Respiration”. Defining tissue respira¬ 
tion as the utilization of molecular oxygen for the 
oxidation of organic substances in tissues. Dr. 
Dixon stressed the fact that tissue respiration is 
essentially a problem of catalysis, and dealt with 
the questions : How do the catalysts work ? What 
is their chemical nature ? And how do they co¬ 
operate in respiration ? Owing to recent work, 
the main features of this mechanism are now fairly 
clear. We have the two types of respiratory 
catalysts, the activators and the carriers re¬ 
spectively. “The activators are enzymes, very 
highly specific in many oases, which combine in a 
loose but highly specific way with their sub¬ 
strates, so that the oombined substrate is re¬ 
active”. The carriers work differently; though 
mostly not enzymes, they enable two compounds 
which we may designate AH 2 and B, incapable of 
reacting with one another directly, to react through 
their agency along the lines of equations 1 and 2 : 

AH* + 0 = A + OH. (1) 

CH« + B - C + BH a , (2) 

in which 2H is so transferred from A to B. Sinoe 
the organio ‘substrates of respiration* are oxidized 
in an ordered series of successive reactions (steps 
of 2H at a time), a large number of activating 
* catalysts is involved ; about twenty-five distinot 
dehydrogenases (enzymes concerned in H transfer) 
are known. There is the further complication that 
activated substrates require further carriers to 
bring them into relation with molecular oxygen. 
As an example, 

m . (1) (2) (3) (4) (5) 

Triosephosphate GoZ IT -+ Cytochrome -*■ O t (3) 
(Triosephosphate D) (Cytochrome oxidase) 

FT** Flavoprotein D«* dehydrogenase 
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components different from the original Warburg 
and Christian ‘yellow ferment*. 

The contribution given by Dr. F. Dickens 
(Newcastle) formed the first bridge between the 
properties of the isolated systems and those 
systems organized in the tissue cells themselves. 
Directing attention to the tissue slice technique of 
Warburg for studying respiration, he considered 
that this proved in practice a fruitful compromise 
between the intact and macerated state, though 
minced tissue Hbrei’ where cell boundaries were 
destroyed was valuable for substances to which 
mtact cells were impermeable. Tissue slices must 
be of appropriate thickness to allow of proper gas 
and substrate exchange. Under good conditions, 
slices of tissue in glucose solutions (Ringer bi¬ 
carbonate or phosphate) will maintain remarkably 
constant rates of respiration, whereas with succin¬ 
ate as substrate this is not so ; useful information 
as to the type of substance undergoing change 
can also be obtained by an estimation of the 
respiratory quotient, C0 2 /0 a , as also by employing 
poisons which inhibit certain parts of the respira¬ 
tory system. Dr. Dickens pointed out in a striking 
way the essential difference between the views of 
Szent-Gyorgyi and Krebs and Johnson as to the 
effect of the C 4 dicarhoxylio acids. In the former 
case, catalysis is considered to be due to a series 
of reversible reactions, whereas in the latter the 
reactions proceed only in one direction, citric acid 
being supposed to form part of tbe reaction chain. 
In a discussion of this, Dr. H. A. Krebs (Sheffield) 
considered the dismutation of keto acids in bacteria 
and animal tissue, along the lines indicated by the 
following equations. 

Anaerobic : 

2COOH.CH,CH I .CO.COOH + NH* = 

COOH,CH*CH*CKNH a .COOH 4* 
CK)OH.CH t CH.COOH + CO a (4) 
Aerobic (with 0* present) ; 
GOOH.GHaCH^GHNHji.COOH + 0-> 

COOH.GH.GH, C0.U00H + NH, (5) 

Glutamic arid can here act as a hydrogen carrier. 
This is a special modem example of the so-called 
Krebs* dismutations of a-keto acids in which carbon 
dioxide arises by decarboxylation of one molecule 
with simultaneous formation of the corresponding 
hydroxy arid from another molecule. In t his paper 
We get the first introduction to one mechanism for 
uhe forma tio n off carbon dioxide, probably a sub¬ 
sidiary one. In other oases in bacteria Dr. Krebs 
alluded to the use of succinic arid as a hydrogen 
carrier in the oxidation of acetic arid, part of the 
C 4 catalytic system being so employed. Dr. 
Mann’s contribution should have dealt not only 
with the processes of H transfer involved in 
fermentation and respiration, but also with that 
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of phosphate transfer; attention was directed to 
the coup ling of oxidations with phosphorylations 
recently shown by Meyerhof, Needham and Lip- 
mann, and to the fact that these reactions can bo 
studied with advantage in tissue brei in which the 
fundamental coll organization has been destroyed 

With the contribution of Dr. J. H. Quastel 
(Cardiff), we turn to the reactions of the organized 
tissue respiration system (as found in the brain- 
slice) to the action of narcotics Though it has 
been long considered that narcosis was duo to 
diminished oxidations, it has only recently been 
emphasized by his school at Cardiff that narcotios 
have specific effects on tissue oxidizing systems; 
at low concentrations they greatly inhibit the 
oxidation by brain tissue of glucose, laotatc and 
pyruvate, but not that of succinate or a-glyoero- 
phosphate, leaving cytochrome oxidase unaffected. 
Their inhibiting effects on brain respiration in the 
presence of glucose are definite at concentrations 
of narcotic which would be narcotizing in vivo ; 
and with several narcotics the effects even on 
the tissue slice can be proved to be reversible. 
Though anaerobically there is no inhibition of 
pyruvate dehydrogenation by low concentrations 
of narcotics, in presence of oxygen thero is marked 
inhibition ; this may be related to the cocarboxy¬ 
lase (or ? diaphorase). These experiments were 
carried out with pyooyanin and forrioyanide. In 
a now point, they had found that suspensions of 
bacteria grown in media deficient in vitamin B 1? 
and suspended in pyruvate, showed a stronger 
inhibition of oxygon uptake by narcotics in 
absence of added vitamin B x . 

While Dr. Quastel’s paper showed how tissue 
respiration could be altered by the action of drugs, 
Prof. Paper dealt with the equally fundamental 
and fresh point of how in vivo the cell controlled 
the rate of its respiration ; How is the increased 
respiration consequent upon tissue activity regu¬ 
lated ? He described experiments with slices of 
cat’s submaxillary gland; the oxygen uptake is 
markedly stimulated with acetylcholine, this 
stimulation being inhibited by atropine. This 
important observation brings the whole question 
into relation with modem work upon the nervous 
system in its relation to these two substances, 
and forms a further valuable and much needed 
‘bridge* study. Acetylcholine did not affect 
anaerobic glycolysis though it slightly increased 
aerobic glycolysis. The effeot of atropine suggests 
that aoetyloholine does not act by increasing the 
available substrates, but rather by changing the 
availability of the catalysts concerned. (I think that 
this may have interesting relations to the address 
by Prof. E. K. RideaJ upon surface film action.) 

The question of oarbon dioxide production 
through *one of the main channels for this in 
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tissue respiration was dealt with by Dr. S. Ochoa 
(Oxford), namely, the oxidation of pyruvic acid 
(CH 3 .CO.COOH). There is a strong probability of 
a common path of carbohydrate breakdown to the 
pyruvio acid stage ; the phosphorylated triose is 
oxidized anaerobically by dismutation, aerobically 
by giving up hydrogen to the cytochrome system 
through coenzyme I, flavoprotein and C A dicar- 
boxylio acids. The phosphorylated oxidation 
product (phosphoglyceric acid) yields pyruvic acid 
which anaerobically is reduced to lactic acid, but 
aerobically is decarboxylated and oxidized; this 
gives, so far as is known, the main reaction in which 
carbon dioxide is liberated in the cell, and so forms 
the main source of respiratory carbon dioxide. It 
is catalysed, as has been shown for brain in Oxford, 
by cocarboxylase (vitamin B x pyrophosphate). 
(1 mol. cocarboxylase catalyses optimally the 
uptake of 1,600 mol. oxygen, producing 2,000 mol. 
carbon dioxide per min.) For complete oxidation 
inorganio phosphate, fumarate, adenylic add and 
coenzyme I are required. During oxidative decar¬ 
boxylation in brain brei, there appears to be an 
unstable C a intermediate which may appear as 
acetic acid in the absence of the rest of the enzyme 
system. There is some indication of a possible 
cycle of phosphorylation of pyruvate beyond this 
stage. Recent available evidence suggests that 
when dialysed brain preparations are incubated 
aerobically with fluoride, some inorganic phosphate 
disappears and a phosphate ester (not phospho- 
pyruvate) accumulates in equivalent amounts only 
if pyruvate is present. 

Striking a much more practical note, Dr. E. P. 
Poulton dealt with the question of local tissue 
anoxia in arterial disease and its treatment with 
oxygen, by the use of an oxygen tent. The 
improvement in the oxygen saturation of the 
tissues in vivo was of the greatest value in conditions 


such as rheumatism, a man being kept in 
the tent for days on end. That this is related to 
the oxidation changes in the tissues is shown by 
the fact that a high level of blood lactic acid, 
which would be caused by tissue anaerobiosis, is 
much reduced. 

To summarize, it may be said that, with the 
exceptions mentioned in the opening address, the 
whole field of tissue respiration was well covered 
in summary form as it stands at the present time. 
As compared with twenty or even five years ago, 
the advance is truly marvellous and forms a fitting 
further chapter to the acourate knowledge of the 
carriage of oxygen and carbon dioxide in the blood, 
which has formed until now a main line of physio¬ 
logical research and thought upon respiration. 
From the purely chemical as distinct from the 
biochemical point of view, the strange medley of 
substances assembled by the cell to form the com¬ 
plex of catalytic systems necessary for the com¬ 
bustions in the tissue must always appear without 
logic and in strong contrast to the ordered schemes 
of pure organic chemistry. They will only receive a 
chemical meaning when we know more about) the 
details of electron activation and exchange. Then 
we may be able to understand better why catalyses 
requiring low conditions of temperature and com¬ 
paratively neutral reactions necessitate the com¬ 
pounds which we find. Until then, with biochemists, 
we can merely continue to record and wonder, and 
to enjoy the opportunities of intellectual interest 
to scientific workers of varied outlook which are 
presented by a study of this subject; actually it 
lies at the basis even of the material foundation 
of thought. 

Note. —I am grateful to Dr. M. Dixon for access 
to the manuscript of his proposed address, and also 
to Dr. S. Ochoa for valuable notes of the proceed¬ 
ings at the meeting. 


TWO BRITISH EXPEDITIONS TO UBEKENDT ISLAND, 

WEST GREENLAND 

By Dr. H. I. Drever, University of St. Andrews 


nPHE motive directly responsible for the 
* organization of two British expeditions, the 
Cambridge West Greenland Expedition, 1938, and 
the St. Andrews University West Greenland 
Expedition, 1939, to West Greenland, was the in¬ 
viting geological problems of Ubekendt Island (see 
Fig. 1 ) first encountered in 1937 1 . It was clear to 
me that apart from geological research, other 
work could also be undertaken in the same area, 
and that a party with a varied prpgramjne would 


offer, among other things, the further intrinsic 
interest of an ‘expedition’, the successful organiza¬ 
tion and conduction of which is in direct relation 
to the best working conditions and congenial co¬ 
operation. It is, in itself, a real problem in a 
non-scientific sphere. 

Apart from the detailed geological examination 
of Ubekendt Island and similar work in parts of 
Upemivik Island, psychological, ethnological, arch¬ 
aeological and botanical work was carried out, and 
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high-altitude balloons flown in 1938 3 and, 
again m addition to geology, a small area in the 
south of Ubekendt Island was surveyed in 1939. 

A detailed geological study of Ubekendt Island 
and also an extension of the work regionally in 
Nugssuaq south and in Svartenhuk north of the 
island had been planned in 1938 The rocks of 
these areas largely belong to the Tertiary Igneous 
Series Geological work on Ubekendt Island was 


of first importance, but it was dear that the study 
of such an isolated area must necessarily be sup¬ 
plemented by more extended observations on a 
regional scale. This regional work was curtailed 
in favour of a Danish geological expedition under 
A. Rosenkrantz, although the Cambridge expedi¬ 
tion was m no way restricted by the Greenland 
Co mmi ssion for Scientific Research. Eventually it 
was thought fit to withdraw entirely British 
geological 'interests* in the regional aspect of the 
problems. Accordingly, in 1939 further work was 
confined to the areas examined in 1938, while a 


relatively large Danish expedition devoted its 
attention to the more extensive areas of Uppei 
Cretaceous and Tertiary rooks (see Fig 2 in 
black) 

Recent research on the Scottish, Icelandic and 
East Greenland Tertiary igneous rocks has been 
of great petrological value, particularly that of 
HM. Geological Survey It was the purpose of 
the two expeditions to further our knowledge of 
this—the North Atlantic— 
Petrographical Province 
Ubekendt Island is com¬ 
posed essentially in the north 
of basic lavas and an intrus¬ 
ive complex of granite, 
gabbro and acid dykes in the 
south Pyroclastic rooks are 
alm ost oonfined to the west 
coast near the remnant of a 
large volcanio neck Cutting 
the lavas over the whole 
island are a large number of 
basic dykes with a local and 
variable rather than a con¬ 
stant regional trend. Repre¬ 
sentative collections have 
been made of all the rock 
types and the island has 
been geologically mapped 
Upernivik Island, on the 
other hand, is mainly 
Aichsean oithognoies, except 
in the south-west corner, 
where Cretaceous-Tertiary 
grits, sandstones and shales 
are faulted against the 
gneiss A number of basic 
dykes and sheets cut the 
sediments, and there is one 
large sheet between 40 ft 
and 60 ft thick which has, 
in one place, a gabbroic 
centre. This area has been 
examined in some detail 
Excursions were organized 
round the island, through 
the centre, up three of the western glaciers and the 
highest peak (6,893 ft). 

The psychological work was conducted m 
Igdlorssuit, the outpost settlement on the east 
coast of Ubekendt Island, and also in Umanak, the 
administrative centre of the district. The natives 
were the subjeot of experiments in social psycho¬ 
logy, three individual tests were used and a study 
was made of group-contacts referring in particular 
to the relationships between Europeans and the 
Greenlanders. Some ethnological work was 
(Contwwd on page 1088) 
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Agriculture and Horticulture 

Los Suelos dc la Peninsula Luso-Ib6rica (Soils of the 
Lusitano-Iberian Peninsula) (Spain and Portugal) 

By Emilio H. del Villar. International edition in 
Spanish and English, the English Text (somewhat 
abridged) by Prof. G. W. Bobinson. Pp. 416. 
(London: Thomas Murby and Co,, Ltd., 1937.) 
40s. net. 

T HE problem of devising a universally applicable 
system of soil classification calls for a wide 
knowledge of the soils found in different parts of the 
world as well as an intimate acquaintance with soils 
in the field. An attempt at devising such a system 
is made, by a pedologist with both these qualifica¬ 
tions, in Prof, del ViUar’s work on the soils of Spain 
and Portugal. 

Prof, del Villar groups Boils according to their 
stratigraphy, composition and metabolism, choosing 
those factors which most directly affect vegetation. 
Seven main series are distinguished, including aoid- 
humic, siallitic, calcareous and hydropedic groups. 
The calcareous series, which embraces rendzina, 
terra rossa and the peculiarly Spanish calvero soils, 
is perhaps the one which will prove of most interest 
to soil workers beyond Spain, since information on 
soil processes -under Mediterranean conditions is still 
comparatively meagre. 

The somewhat refreshingly unorthodox system of 
classification described appears to fit the soils of the 
Peninsula adequately and satisfactorily, but it is 
doubtful whether it could be generally applied to 
sqil groups occurring elsewhere. Prof, del Villar’s 
exposition of his system of classification includes 
many ideas and points of view which throw a new 
and constructive light on the difficulties of soil 
taxonomy, and the book is one wliich students of 
this comparatively undeveloped branch of pedology 
would do'well to Btudy. 

The book is printed in Spanish, but it contains 
abridged English translations of each chapter, in 
which Prof, del Villar’s views are clearly set forth. 
The translator, Prof. G. W. Bobinson, in a prefatory 
note, adds tribute to the importance of the work, 
which, he says, must inevitably modify current ideas 
on soil genesis and classification. 


REVIEWS 

The Soils of Palestine 

Studies in Soil Formation and Land Utilization in 
the Mediterranean. By Dr. A. Beifenberg, Trans¬ 
lated by Dr. C. L. Whittles. Pp. viii+ 131+8 plates. 
(London : Thomas Murby and Co., 1938.) 14s. net. 

HIS authoritative account of soil conditions in 
Palestine, the outcome of thirteen years unin¬ 
terrupted work at the Hebrew University, Jerusalem, 
is opportune. Part of the book is devoted to a 
description of soil formation within the framework 
of the Mediterranean type of weathering. The 
intense summer insolation destroys most of the soil 
organic matter and causes a predominantly upward 
movement of water containing silicic acid, ferric 
oxide and alumina. It is maintained that the colloidal 
silicic acid exerts a peptizing effect on the latter, and 
this accounts for their translocation in the presence 
of calcium during the formation of terra rossa on 
limestone. Terra rossa profiles are described, and 
theories of their formation with reference to rock 
weathering under different climatic conditions are 
discussed. 

In dealing with the agricultural utilization of the 
soils it is emphasized that, since moisture is the main 
factor limiting crop production, irrigation is essential, 
and its success depends on the choice of water in 
which the concentration of salts is low enough to 
avoid injury to crops. 

One of the most striking examples of the recent 
intensification of agriculture in Palestine is afforded 
by the citrus industry, the growth of which has 
revolutionized the whole of the country’s agriculture. 
This progress is mainly due to the Zionist coloniza¬ 
tion, of which an accounb is given in the final chapter. 

A. J. L. L. 

Diseases of Bulbs 

By W. C. Moore. (Ministry of Agriculture and 
Fisheries: Bulletin No. 117.) Pp. vi + 176 + 20 
plates. (London: H.M. Stationery Office, 1939.) 
4a. net. 

HE need for this book was great. Advisory 
mycologists, teachers of horticulture, and 
gardeners had to search for any knowledge about 
the diseases of bulbs among scattered journals in 
several languages. The almost dramatio expansion 
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of the bulb industry in Great Britain, moreover, 
brought new problems in pathology, and it would 
be no exaggeration to say that disease occurrences 
had over-run mycological information. 

Mr. Moore’s volume is worthy of the occasion ; it 
deals in great detail with fungal and virus parasites 
of all the commoner bulbs and conns of horticultural 
commerce, it illustrates the descriptions with fifty- 
eight excellent half-tone plates, and it considers 
several physiological irregularities akin more to 
ailments than to actual disease. The practical grower 
will find no difficulty in separating the descriptions 
of symptoms and control measures from the more 
technical matter, which the mycologist will find 
quite adequate to his purpose. 

A list of 709 references to the world literature on 
bulb diseases should satisfy any further desire for 
study evinced by the reader, and the international 
scope of the volume makes it possible to provide 
information in advance about any maladies which 
are not yet widespread in Great Britain, but which 
may appear later. Among all the detailed excellence 
of the volume, the reader will probably feel the need 
for an alphabetical index of parasites. The book has 
a description of eelworm disease, which often occurs 
in close association with fungal maladies. 


Archaeology and Ethnology 

The Maria Gonds of Bastar. 

By W. V. Grigson. Pp, aari 4 -360 4- 24 plates. (London : 
Oxford University Press, 1938.) 30s. net. 

R. GRIGSON’S anthropological investigations 
were undertaken largely owing to the sugges¬ 
tion of the late Sir Montague Butler ; but his imme¬ 
diate objective in his contact with them was the 
remedy of certain grievances, more especially those 
caused by the application in a primitive State, of 
criminal, civil and revenue laws framed for British 
Indian districts some centuries more advanced. He 
found that it was by observation of their ceremonies 
and rituals and their daily occupations, as well as by 
inquiry into their family and social organization—in 
short through thorough-going anthropological in¬ 
vestigation, by whioh science is the richer in this 
volume—that he was best able to arrive at their 
genuine and inmost opinions of, and attitude towards, 
the methods by whioh their affairs were being adminis¬ 
tered. Hence he was able, as Prof. Hutton says in 
his introduction, to introduce certain reforms. 

Mr. Grigaon’s own comment on the relation of 
his anthropological investigation to the performance 
of his official duties is extremely illuminating. He 
points out how completely it refutes the arguments 
put forward by members of the Indian Legislative 
Assembly, ‘in the debate on reserved and excluded 
areas which took place on February 18, 1936, when 
IN. M. Joshi and M. S. Aney ‘heartily damned” all 
anthropologists as wanting to keep the primitive 
races in a state of barbarism as raw material for their 
science, and to add to their stock of knowledge. 
Mr. Grigson clinches the argument from his own 
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experience by reference to the disastrous post-War 
attempt to force prohibition on Bhils, Gonds and 
Korku. 

The scientific importance of this carefully detailed 
account of the relatively simple culture of the 
Marias is, however, underlined in an introduction 
contributed by Prof. Hutton. Dr. Ramesh Chandra 
Roy contributes an appendix on the physical 
characters of the Marias, in which he attributes 
evidence of a strain of brachycephaly in this pre¬ 
dominantly dolichocephalic people to the influence 
of the central Asiatic or Alpine. Prof. Hutton, on 
the other hand, while admitting a certain sub¬ 
jectivity in his own view, inclines to see a Mongoloid 
strain, such as is present in the Assam tribes with 
whom he is most familiar. Turning to the cultural 
evidenoe, he supports his view in a very brief but 
masterly analysis of the cultural evidenoe. 

Salween 

By Ronald Kaulb&ck. Pp. xi 4-3314-16 plates. 
(London : Hodder and Stoughton, Ltd., 1938.) 16s. 
net. 

HE expedition to south-eastern Tibet whioh 
Mr. Ronald Kaulback describes in this volume 
started from Upper Burma in April 1936, and 
returned by way of Assam at the beginning of 1937. 
Of its twenty-two months duration, eighteen were 
spent within the borders of Tibet, The objective of 
the expedition was the exploration of the Nagong 
Chu valley, an affluent of the Brahmaputra, and the 
Brahmaputra-Salween watershed, as well as of so 
much of the course of the Salween as could be 
effected, with the upper waters of the Salween as the 
final goal. The project of oxploring the hitherto 
unknown sources of the Salween had boon formed 
by the author when a member of the Kingdon Ward 
expedition of 1933. 

Unfortunately, this final pioce of exploratory work 
had to be abandoned. Three months delay, while the 
further progress of the expedition was referred to 
Lhasa, made success too problematical. Not only 
was it questionable whether financial resources would 
be adequate—all cash for the needs of the duration 
of the expedition had to be carried—but also it was 
necessary to abandon the projected line of return 
through unexplored country, owing to local dis¬ 
turbances. The expedition returned by the Salween 
valley. Notwithstanding the disappointment of the 
author and his colleague, J. Hanbury-Tracy, the 
value of the survey work of the expedition in country, 
much of which had not been trodden previously by 
Europeans, was recognized by the award to Mr. 
Kaulback of the Murchison Grant of the Royal 
Geographical Society, 

The author’s graphic narrative makes light of the 
difficulties and discomforts of his journey, while 
throwing into relief the idiosyncrasies, individual and 
collective, of the people he encountered on his way, 
He was fortunate in obtaining an intimate view of 
several of the Tibetan seasonal festivals and of a 
re marka ble prophetic ceremonial under possession. 
The photographic illustrations are of a high standard. 
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Philippine Pagans 

The Autobiographies of Three Ifugaos. By R. F. 
Barton. Pp. xxi f 271+24 plates. (London : George 
Routledge and (Sons, Ltd., 1938.) 16a. net. 

T HE three Ifugao autobiographies comprised in 
this volume were collected in the course of an 
ethnographical investigation, which lasted for the 
greater part of 1937, in the island of Luzon. They 
attain a new standard in the attempt to eliminate 
the point of view of the white observer in cultural 
investigation. The subjects, two men and a woman, 
were told to record matters which they considered 
of most interest and importance in their lives. The 
narrative was, of course, taken down by the author, 
as the narrators were both pagan and illiterate. 
The result is significant in every sense. The topic 
which bulks largest is the pre-marital sexual relation, 
although for the woman, its special interest was its 
bearing on marriage and child-birth ,■ but the 
influence of omens and the social ties of kinship and 
propinquity are also prominent in their influence on 
the course of events. Head-hunting figures repeatedly 
but it seems to be treated as of incidental, rather 
than of primary importance. 

The institution which is pivotal in these narratives 
is that of the custom of the unmarried of both sexes 
sleeping in dormitories, either empty or occupied 
houses, apart from their families, and the consequent 
visiting of the females by the males, adolescent and 
mature. It is interesting to note that the author, as 
a result of the employment of this method of investi¬ 
gation and the intimate insight it has afforded him 
into native mentality, has had to reconsider an inter¬ 
pretation of the pre-marital sexual relation which he 
had based upon his experience of native institutions 
acquired in a residence among them over a period of 
seven years. 


Archaeology and Society 

By Grahame Clark. Pp. xv -f220 4-24plates. (London: 
Methuen and Co., Ltd., 1939.) 7a. 0d. net. 

A RCHAEOLOGY, no less than other branches of 
research, has profited from the increased 
popular interest in the results of scientific inquiry 
and their application to social ends which fol¬ 
lowed on the close of the War of 1914r-18. If the 
practical hearing of archaeological aims was less 
immediately apparent, this was counterbalanced by 
a number of spectacular discoveries, of which it will 
suffice to recall that of King Tutankhamen’s tomb 
in Egypt and Sir Leonard Woolley’s excavations at 
Ur. While it is beyond question that the study of 
archaeology has profited much and gathered strength 
from this enhancement of popular interest, the 
constant stimulus of sensation needed to keep it 
alive has obvious dangers which may affect the 
quality of the investigation. 

The present excellent review of the aims and 
methods of modem archaeological investigation is de¬ 
signed to supply the public outside the ranks of the 
specialist with the basis of knowledge requisite to 
enable them to appreciate the bearing of archaeo¬ 
logical results achieved in the field, as well as the 


technical skill and the acumen in interpretation which 
contribute to the result. Thus in successive chapters he 
deals with discovery, in which it is explained how the 
archaeologist knows where to dig, the preservation of 
early remains, depending upon the survival value of 
different materials, the methods and aims of the 
actual excavation, chronology, based upon strati¬ 
graphy and sequence, and interpretation, in that last 
tracing how the interest of modem archaeological 
investigation no longer centres on the discovery of 
exceptional examples of the artistic products of the 
past, but in the reconstruction of the essential 
elements in the day-to-day life of the peoples of 
vanished civilizations. 

In liis final chapter on “Archaeology and Society” 
Dr. Clark discusses certain aspects of archaeological 
studies as a factor in modem life, and reviews briefly 
its relation to the development of nationalist senti¬ 
ment in the smaller States which came into being 
after the War of 1914-18, as well as in Russia, Italy, 
Germany and Eire. While his readers will concur in 
his praise for what is being done in Eire, they will 
find his account of archaeological activities in Russia, 
in which he relies on the evidence of Prof. A. M. 
Tallgren, more than disturbing, and probably feel 
that his view of the tendentious character of German 
theory under the Nazi regime is all too lenient. 


Biology 

t 

British Purbeck Charophyta *•* 

By Prof. Thomas Maxwell Harris. Pp. ix4-834*17 
plates. (London : British Museum (Natural History), 
1939.) 7 a. 6 d. 

T HE Charophyta have usually been regarded as 
a somewhat isolated group of ThaHophyta, but 
the author of this monograph probably rightly 
regards them as a family of the Chlorophyoeffl. Like 
some members of the Rhodophyceae and Siphonales, 
they have left as records of their existence in past 
ages the calcareous clothing with which they invested 
their thallus. With the exception of the oospore 
membrane all the original plant substance has 
disappeared. 

There are two important families in the group, the 
Characeae and the Clavatoraceas. By careful analysis 
of large numbers of fragmentary specimens which 
were extracted from the rock, the author has been 
able to distinguish some new and interesting types. 
A new genus, Oharaxis, has been instituted for 
vegetative organs of fossil Charophyta, and one new 
species, 0. durl&tonen&e, is described. The most 
interesting and important part of the monograph 
consists of very complete descriptions of three 
species of the genus Clavafcor j C. reidi Groves, and 
two new species O. grovesi and (7. bradleyi . A new 
genus, Perimneste, with one species, P. korrida , is of 
exceptional interest. These forms are all included in 
the Clavatoraceas, There are careful detailed analyses 
of the construction of the thallus and the oogonia, 
and the descriptions are fully illustrated with photo¬ 
graphs of a high order of excellence. Clear diagram- 
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xnatic reconstructions are also given. Some parts of 
the descriptions might have been improved and 
clarified by the use of letters and indicator lines on 
some of the plate-figures. On p. 22 there is a para¬ 
graph on an exceptional cortical structure. It is not 
clear what is meant by opposite, and the reference 
to the figure in the plate (Pl. III, Fig. 8) does not 
help, for the figure appears to bear no relation to the 
written description. The technique employed in the 
investigation is a great advance on anything used 
before in work on the Charophyta, and in spite of the 
few obscurities to which reference has been made, the 
author has produced what is probably the best 
existing description of any collection of fossil Charo- 
phytes, and has provided us with a model of how 
such an investigation should be conducted. 

J. Wai/ton. 


Between Pacific Tides 

An Account of the Habits and Habitats of some 
Five Hundred of the Common, Conspicuous Sea¬ 
shore Invertebrates of the Pacific Coast between 
Sitka, Alaska, and Northern Mexico. By Edward F. 
Ricketts and Jack Calvin. Pp. xarii 4-320+40 plates. 
(Stanford University, Calif.: Stanford University 
Press ; London; Oxford University press, 1939.) 
27s. net. 

T HIS delightful book, which was written chiefly 
for the layman interested in the seashore, deals 
with the littoral fauna from the ecological point of 
view. No scientific account of the animals is given, 
but most have been illustrated and their habits 
described. There are many beautiful photographs, 
though the recurring black background does not 
always make for clarity, and is, moreover, tiring to 
the eye. The sketches are variable, and one wonders 
whether the layman will understand a Pyenogonum 
or an Aplysia drawn upside down. The Latin names 
should have been more carefully revised ; for ex¬ 
ample, JReneira cineria is incorrect both historically 
and philologioally. The English reader cannot fail to 
note the similarity between the inhabitants of the 
various shore zones of California and of his own 
country. The species is rarely the same, but the genus 
often is. Even the commensals group themselves in the 
same way, and the description of the fat innkeeper, 
Urecbd* tempo, and its guests, written in the lively 
American style, should be read by all British marine 
zoologists* For more advanced readers the species 
are classified at the end of the volume, with references 
to the literature. 


Animal Families and Where they Live 
Written and illustrated by Ararid Johnston. Pp. 
ix 4-27 4-24 plates. % (London : Country Lift, Ltd., 
n.d>) 7*. 6dL net* 

T HIS attractively produced book is composed of 
a series of twenty-four plates (9 in, X 12 in*), 
each containing coloured sketches *of animals grouped 
under such headings as ‘egg-laying arid* pouched 
mammals’, ‘gnawing mammals*, ‘primates: New 
World monkeys’, etc. Altogether 320 ^aniraalp are 
featured, but the title of the book is misleading 


in that all the animals portrayed are mammals. 
Opposite each plate is a short description of each 
animal, one useful feature (often so unfortunately 
ignored) being the general measurements of the 
animal. Also on the opposite page is a world map 
showing distribution. This is of great value. 

The book will make a very acceptable present for 
any animal lover, and if used during a visit to the 
Zoo will be a valuable aid in studying mammals 
especially in relation to each other. 


Palaeozoic Fishes 

By J. A. Moy-Thomas. (Methuen’s Monographs on 
Biological Subjects.) Pp. x + 150. (London: Methuen 
and Co., Ltd., 1939.) 5s. net. 

I N view of the tremendous advances in our know¬ 
ledge of the anatomy of fossil fishes during the 
past twenty years, the appearance of this little book 
should prove most opportune. A good deal of recent 
work, suoh as the olassical researches of Stensio on 
the Cephalaspids and Placoderms, has been published 
in journals not readily accessible to the average 
student or teacher, who will welcome the oonoise 
summary of these and equally important papers 
by other workers provided by Mr. Moy-Thomas. 
The recent work of Brough, Gross, Heintz, Kiaer, 
Nielsen, S&ve-S&derbergh, Watson, Westoll, White 
and several other palaeontologists, as well as that of 
Mr. Moy-Thomas himself, all finds a place in this 
volume of less than 150 pages, and the author is to bo 
heartily congratulated upon the skill with whi eh he has 
managed to reduce this mass of toclmical material 
to reasonable and readable limits. Tho book is at 
once competent, comprehensive, and concise, and 
may be confidently recommended to teachors and 
students of both zoology and geology. Evidence 
that it is right up to date is provided by the state¬ 
ment on p. 91 that the Coelacanths start in l he 
Upper Devonian and continue to the present day, and 
a reference in the list of literature to the first account 
in Great Britain of the recent discovery in South 
Africa of the living Latimeria. 

The many text-figures are admirably clear and well 
reproduced, and there is an excellent bibliography 
as well as an adequate index. The general production 
of the book well maintains the standard set by tho 
earlier volumes of this series of pocket monographs 
on biological subjects. 


Essays in Philosophical Biology 
By William MoTton Wheeler. Beleoted by Prof. 
G. H, Parker. Pp. xv+261. (Cambridge, Mass. : 
Harvard University Press ; London : Oxford Uni¬ 
versity Press, 1939.) 12s. 0rf, net. * 


'T'BE late Prof. W. H, Wheeler began his career 
A as a naturalist and litter subjected his interests 
in living organisms to the disciplinary influence of 
Scientific training* His philosophical outlook was 
conditioned not only the naturalist’s disciplined 
imagination arising ou£ of a vast, first-harfd SjoqUSjfafc- 
tanfee with a n hn&kf ahd thejr behavi^ny, xo£ra 
hi A&k&fei, kgyeffi map. of letters 
prose jilfeflr >bitfepgraphy^ cfce foWwffi t 
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titles, most of tliem concerned with the classification, 
structure and behaviour of ants, but a considerable 
number deal with problems of embryology, evolution, 
parasitism and the social life of insects in general. 
These formal books have had great influence upon 
the world of biological thought, but his observations 
of insects in the field caused him to make incursions 
into psychology and sociology, and he became a 
master of the comparative branohes of these 
sciences. 

This book has been prepared in order to present 
in collated form some of Wheeler’s philosophical 
beliefs which are distributed throughout the various 
scientific journals to which he contributed. The 
topics range from a discussion of instincts to a dis¬ 
course about the dry-rot of academic biology, from 
the attractions of the field study of ants to biology 
and society. Reading them, one is reminded of the 
cogency of Prof. A. N. Whitehead’s remarks about 
Wheeler when he described him as the only man he 
had ever known who would have been both worthy 
and able to sustain a conversation with Aristotle. 
Whilst the book stands primarily as a memorial to 
Wheeler, it represents a valuable addition to the 
world’s scientific literature. T. H. H. 

Outlaw of the Air 

By Leslie Brown. Pp. x 4-246 4-8 plates. (London: 
Geoffrey Bles, 1939.) 8s. 6 d. net. 

HIS is an interesting account, told in the form 
of fiction, of the life of the great skua, a bird 
which is found only on the northern islands of Britain. 

The author has evidently studied his subject with 
care, and he gives a convincing picture of the skuas* 
at their island home. He describes them (as the 
reviewer has seen them do) standing on the backs of 
gannets flying at full speed, and forcing them to 
disgorge the herring they are carrying to their 
young ; he has seen them attacking kittiwakes and 
even greater black-backed gulls. From a turf ‘hide’ 
he has watched the skua brooding its eggs and hatch¬ 
ing its chicks, and a number of interesting photographs 
are a record of these hours of watching, although 
it is a pity that almost all the illustrations are over¬ 
enlarged, and thus suffer from a want of definition. 

The book is thoroughly readable, and would make 
an acceptable Christmas present either to young 
folks or to their elders, and will keep the mind 
focused on the beauty and charm of Nature during 
the dark days through which the nation is passing* 
The book is very free from inaccurate observations, 
but surely a gannet (p. 93) does not “oar itself” 
cormorant-fashion below the surface when it fishes, 
but counts on the velocity of its aerial dive to enable 
it to approach, with closed wings, the fish beneath 
the surface j and when its momentum is exhausted 
re-emerges, still with closed wings, on the surface T 
Puffins (p. 52) do not arrive on their nesting islands 
off the Scottish coast 6o early as March—not indeed 
until the beginning of May as a rule. But these are 
minor criticisms, and the book deserves to be read 
by all who are interested in the birds of the coasts 
of the British Isles. fJ. G. 


E of December 30, 1939 

Physikochemische Grundlagen der histologischen 
Methodik 

Yon Prof, Dr. K. Zeiger. (Wissenschaffcliche Forsoh- 
ungsberiohte. Naturwissenschaftliche Reihe, heraus- 
gegeben von Dr. Raphael Ed. Liesegang, Band 48.) 
Pp. xi-j-204. (Dresden und Leipzig: Theodor 
Steinkopff, 1938.) 11.25 gold marks. 

ISTOLOGICAL technique was once a mere 
rule-of-thumb affair, and there are some to 
whom it is so still ! One stain gave red, another 
blue ; one stained the nucleus, another cellulose ; 
but how or why was no concern of the histologist so 
long as the result seemed good. But following Sir 
William Hardy’s lead, men began to wonder how 
much of all their pretty preparations was artefact; 
and then came a growing desire to understand 
the rationale of fixing, staining and clearing in their 
chemical and physical relation to the colloids of the 
cell. So the histologist began to learn from the dyer 
the difference between an acid and a basic dye, and 
was some way along the road to skill and wisdom 
by the time he understood, for example, that a red 
blood-corpuscle was permeable to anions, and that 
eosin was, ipso facto , an appropriate dye. 

Dr. Zeiger tells us in a couple of hundred pages 
the very things which the histologist now wants to 
know. He discusses hardening processes in relation 
to diffusion, permeability, shrinkage and so forth; 
staining as a chemical, an adsorptive, an electrostatic, 
or an electrocapfllary phenomenon; Golgi’s silver- 
method and its many variants and corollaries; intra- 
vital staining, including methods by which a single 
reagent may be made to differentiate various organs, 
tissues or cells; Ehrlich’s methylene-blue, and its 
innumerable developments and consequences ; pH 
and the ever-present need of keeping watch upon it 
(though without mentioning Bailey and Zirkle’s 
work)—and many other useful and interesting 
things, D. W. T. 

Chemistry 

Revision Notes in Inorganic Chemistry 
To Higher School Certificate. By E. P. Wilson and 
F* W. Ambler. Pp, viii4-240. (London: William 
Heinemann, Ltd., 1938.) 4*. 

HE object of this book is to provide a revision 
course in inorganic chemistry up to higher 
certificate standard. The opening* chapter deals with 
the classification of the elements, and subsequent 
chapters are devoted to the chemistry of the elements, 
arranged in the groups and sub-groups of MendeldefFs 
table, though not in quite the same sequence. Ques¬ 
tions from higher school certificate examination 
papers are given at the ends of the relevant chapters, 
and the book is provided with an adequate index. 

In the reviewer’s opinion the authors have con¬ 
sidered too many unimportant compounds, and have 
not compared sufficiently the same compounds - of 
different elements* In ^addition, the notes on ‘non¬ 
certificate’ elements are too brief to be of value to 
university students and should heve been omitted. 

A. C. 0, 
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The Essentials of Volumetric Analysis 
By John Lambert, in conjunction with A. Holdemess 
and Dr. F. Sherwood Taylor. Pp. vii + 92. (London : 
William Heinemann, Ltd,, 1938.) 2#. 6 d. 

T HI S book provides a suitable course in volu¬ 
metric analysis for the higher school certificate 
examinations. Thus an account is given of the pre¬ 
paration and use of standard solutions of acids, alkalis, 
potassium permanganate and dichromate, iodine, 
thiosulphate, and silver nitrate in neutral and acid 
solution. A concise and clear explanation is also 
given of the theory of indicators, including adsorption 
indicators. A useful feature of the book, especially 
from the point of view of scholarship candidates, is 
the list of practical problems at the ends of the 
chapters. Atomic weights, tables of logarithms and 
an index are given at the end of the book. 

a. c. a 


Ergebnisse der Vitamin- und Hormonforschung 
Herausgegeben von E. Mellanby und L. Ruzicka. 
Band 2. Pp. xv-j-620. (Leipzig; Akademische 
Verlagsgesellschafb m.bJEL, 1939.) 34 gold marks. 

T HIS survey of current knowledge in selected 
fields of hormone and vitamin research, of 
which the first volume was reviewed in Natter®, 
143, 659 (1939), maintains the cosmopolitan aspect 
to which we then directed attention. Four articles 
are in English, all from England : four are in German, 
one from the United States, one from Switzerland 
and two from Germany: three are in French* two 
from France and one from the Argentine. 

The authoritative nature of the various contribu¬ 
tions leaps to the eye. Profs. Haworth and Hirst 
write on the chemistry of ascorbic acid and its 
analogues : Prof. Bertrand contributes an essay on 
the physiological significancer of manganese and other 
‘trace’ elements : Dr. Hans Brockmann discusses tlio 
chemistry of the antirachitic vitamins, and Prof. 
Rorainger their physiology and pathology. Prof. 
J. W. Cook describes the chemical and biological 
properties of the carcinogenic substances, while an 
analysis by Prof. Lacassagne of the connexion 
between cancer and the sex hormones is reassuring 
in its conclusions. Prof. Houssay and. Dr, Deulofeu 
have some forty-five pages on the chemistry and 
searetdon of insulin. Prof. Karrer appropriately 
reviews the chemistry of the flavins. Articles by 
Dr. Haagen-Smit on the plant growth-hormones and 
by Prof. Horenchevsky on the bisexual (and other) 
effects of pure male hormones on female® make up 
the eleven sections of the book. 

Thus it will be seen that, like its predecessor, this 
volume ranges from chemistry to clinical medicine, 
with adequate attention to the intermediate co- 
scienoes of bio-chemistry, physiology, therapeutics 
and pathology. A change of editorship is to be 
observed in the replacement of Prof. W. Stepp by 
Sir Edward Mellanby; one can only speculate as 
to where and when subsequent volumes will be 
published and hope that these “Ergebnisse” will not 
have to be included among the war victims. 

A. I*. 


Engineering 

Les gisements de petrole 

G^ologie, statistique, 6conomie. Par Prof. Georges 
Maeovei. Pp. vii-f-502. (Paris: Masson et Cie., 
1938.) 120 francs. 

M GEORGES MACOVEI is well qualified to 
• write a text-book on petroleum since he 
brings to the task twenty years of experience as a 
lecturer at the Polytechnic School in Bucharest and 
thirty years of practical experience of the Carpathian 
deposits. He has not hesitated to consult the works 
of already established authorities on the subject in 
England, France, Germany, the United States and 
elsewhere, but in addition has embraced many of the 
precepts of hiB fellow countrymen, in particular those 
of M. Louis Mrazec, of whom he is an admiring 
disciple. Those who are looking for originality may 
therefore be disappointed, certainly in regard to 
text figures, only about twenty of which are entirely 
new out of a total of two hundred and twenty-two. 

The first part of the book follows conventional 
procedure in petroleum text-books, and the accepted 
principles of petroleum origin, constitution, produc¬ 
tion, etc., are unfolded along familiar lines. The 
author relieves monotonous sequences of facts 
wherever possible by reference to practical examples 
he has encountered in the field; but, being most 
familiar with the Rumanian oilfields, he tends 
perhaps to over-emphasize their importance in 
relation to oil deposits in other parts of the world. 

The second half of the book is devoted to a de¬ 
scription of the known deposits of petroleum through¬ 
out the world. No attempt is of course made to 
give complete details of all deposits, but indications 
are in each case given of extent, yield and potential 
reserves. 

Few writers of text-books on petroleum can with¬ 
stand tho temptation to estimate world resources of 
this product. M. Maeovei succumbs in the last 
chapter and quotes some astonishing figures. From 
statistics gleaned from a variety of sources he 
estimates that world reserves at the beginning of 
1938 were 5,173 million tons. He then proceeds to 
calculate on a basis of 1937 withdrawals that 
petroleum will he exhausted in Mexico in five years, 
in the United States in twelve years and in Rumania 
in thirteen. Even Iraq, the supplies of which are ex¬ 
pected to outlast those of the rest of the world, will 
have exhausted her reserves in less than a hundred 
years according to this authors approximations. 


Petroleum Production Engineering 

Oil Field Exploitation. By Prof. Lester Charles 

Uren. Second edition. Pp. ix-f-750. (New York 

and London : McGraw-Hill Book Co., Inc., 1939.) 

36#. 

T HE fact that Prof, Uren has had to expand the 
first edition of this work, which he wrote fifteen 
years ago, into two volumes and approximately twice 
as many pages is yet another indication of the 
steadily accumulating mass of technical knowledge 
now available to the,petroleum industry. The work 
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is of necessity still academic in its bias, but, if 
thoroughly digested by students during their univer¬ 
sity course, must provide an excellent preliminary to 
practical experience in the field. It may also prove 
useful as a book of reference for those who have 
already had practical experience in the industry and 
yet desire to consolidate their knowledge in terms 
of academic principles. 

Statistical Year-Book of the World Power Conference 
No. $ : Data on Resources and Annual Statistics for 
1935 and 1936. Edited, with an Introduction and 
Explanatory Text, by Frederick Brown. Pp. 138. 
(London : World Power Conference, 1938.) 20s. net. 

HE same principles are followed in this third 
Year-Book as in No. 1 (1936) and No. 2 (1937), 
the ultimate aim being to give comparable statistics 
of world power resources. Two noteworthy advances 
have, however, been incorporated in this volume, 
quite apart from progress made towards publication 
of complete statistics for the whole world. For the 
first time a table is included at the beginning of the 
volume showing the area and population of most of 
the countries from which statistics have been ob¬ 
tained. Also there is clear indication that the several 
countries have made a greater effort to return 
statistics in conformity with definitions adopted by 
the World Power Conference. 

Mathematics 

Tables for Converting Rectangular to Polar Co-ordi¬ 
nates 

By Dr. J. C. P. Miller- Pp. 16. (London: The 
Scientific Computing Service, Ltd,, 1939.) 2s. 

R. J. C. P. MILLER has compiled these tables to 
facilitate the conversion of rectangular to polar 
co-ordinates, and after several years of experiment 
he is convinced that they afford the maximum 
efficiency. Acknowledgment is made of the advice 
and assistance of Dr. L. J. Comrie both in the com¬ 
putation and publication of the tables. A full 
description of the method of application with a 
computing machine and also with a slide rule is given, 
and, generally speaking, only one set-up of the 
machine or rule is necessary. Where maximum 
accuracy is essential, two settings are sometimes 
required with the slide rule, and examples are given 
which show the various degrees of accuracy that 
arise with one or two settings. The tables have 
already been extensively used in manuscript form for 
the transformation of harmonic constants a and 6, 
obtained by harmonic analysis, to amplitude c and 
phase angle e, in accordance with the relation 

o sin(n£ 4- e) » a sin nt + 6 cos nt. 

As further applications may he mentioned the 
evaluation of the magnitude and direction of a vector 
from rectangular components, and the conversion of 
complex numbers from the form x iy to the form 
re« 

The tables will be very useful in various branches 
of applied science. 


Trigonometry, with Tables 

By Prof. Howard K. Hughes and Glen T. Miller. 
Pp. viii-f 190-h79. (New York: John Wiley and 
Sons, Inc. ; London: Chapman and Hall, Ltd., 
1938.) 7 8. 6d. net. 

EACHERS of elementary trigonometry may 
discuss the order in which to introduce the 
tangent, the cosine, and the sine, and there are 
substantial and interesting arguments in favour of 
each as the first to be studied, but there has been 
general agreement for many years that in a first 
course the tangent and the sine or cosine should bo 
introduced separately, whether the actual definitions 
are in terms of right-angled triangles or of co¬ 
ordinates. It is typical of the teaching of Messrs. 
Hughes and Miller that they throw the six circular 
functions simultaneously at the pupil’s head at the 
very beginning, and this implies, on the kindest 
interpretation, that the subject has been deferred far 
beyond the age at which the elements of it can profit¬ 
ably be studied. We need scarcely give other reasons 
for doubting whether this text-book is suitable for 
the use for wliioh it is intended. On principle, the 
inclusion of a chapter on spherical trigonometry is to be 
commendod, and an attractive set of tables is paged 
independently at the end of the volume. The printing 
and production are exceptionally good. E. H. N. 

Miscellany 

Bibliographic de Maurice Maeterlinck 
Literature, science, philosophie. Par Maurice Leoat. 
Pp. 208. (Bruxelles: Libr. Castaigne, 1939.) 36francs. 

MAURICE LEOAT, the relentless and inde- 
• fatigable critic of the “Belgian Shakespeare”, 
has issued separately the bibliography which forms 
part of his work entitled “Maeterlinckismo”, of 
which the first volume was published in 1937 and 
the third is to appear shortly. The bibliography 
consists of two parts devoted respectively to works 
by or about Maeterlinck. Appended is a bibliography 
of the publications of M. Lecat, who is a doctor 
in mathematical and physical sciences, a mining 
engineer, and a laureate of the Acad&nie des Sciences. 

The Psychology of Physics 

By Blarney Stevens, Pp. xvi+282. (Manchester : 
Sherratt and Hughes ; New York : G, E. Stechert 
and Co„ 1939.) la. 6 d. net. 

EITHER the psychology nor the physics of thin 
book is of the conventional type. In a 
previous book, ‘The Identity Theory” (1936), Mr. 
Blarney Stevens put forward views which are now 
presented in a simpler form. To begin with, he 
suggests that space and time have no objective 
reality, and are merely two different subjective or 
perceptual aspects of an identical thing, which may 
be called substance. On bases such as these, a 
complete perceptual theory of physios is built up, 
rejecting many of the accepted laws, but replacing 
them by others whioh, it is claimed, are in accordance 
with empirical facts. 
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Ethics in Modem Art 

By Marjorie Bowen. (Conway Memorial Lecture de¬ 
livered at Conway Hall, Red Lion Square, W.C.l, on 
April 19, 1939.) Pp. x-f-50. (London: Watts and 
Co., Ltd., 1939.) Paper, Is. net; cloth, 2a. net. 

HIS lecture must have been a stimulating and 
provocative discourse, for surely many hearers 
must have itched to refute and debate its many 
inconsistencies. For example, while apparently con¬ 
demning ‘escape’ stories, Miss Bowen praises the 
effect of music and poetry in taking us away from 
our petty troubles, trivial fears and everyday 
worries—surely an appeal for ‘escape’. 

The reviewer feels that, while admitting the 
complete freedom of modem art, plastic or otherwise, 
Mira Bowen would seem to consider that this freedom 
should be one-sided, and that the percipient of art 
should support monetarily that which to him is 
repulsive. 

For art to have an ethical value, we must surely 
have some rapport between artist and percipient. 
If the artist can use his keener vision in such a way 
as to reinforce that of the percipient, then we admit 
his power, ethical or the reverse, in influencing his 
fellows. But the public liking for purely objective 
stories and pictures seems to show that the artist of 
the more intense school has lost rapport with the 
normal man, who dismisses the detailed character 
study and self-representation school as long-winded 
and faintly repulsive. The many works of this nature 
are meat for the few, and the rest of the world will 
ignore them. 

Miss Bowen pleads for aesthetics in education: 
“Children could be taught aesthetics, to understand 
and to value the work of the artist. . . . Children 
should see, hear and read the ugly, the trivial, the 
silly as little as possible”. Surely this was the 
system of the Victorians, used according to their 
lights, which produced the intolerance of novelty so 
deplored by Miss Bowen. On the same page we are 
told that the child is not to study great poets, nor 
to have fine musio offered it, nor have great pictures 
analysed for it. As aesthetics are to be studied, and 
the great and the trivial alike are to be avoided, we 
have here the apotheosis of mediocrity. 

There is much in the lecture with which all must 
agree* and the rest of it, being controversial, arouses 
the more interest. 

Psychology 

Incentives and Contentment 

A Study made in a British Factory* By Patricia Hall 
and H. W. Locke. Pp, adi + 190. (London: Sir 
Isaac Pitman and Sons, Ltd., 1938.) 2s. fid. net. 

T HIS book describes the results of some research 
work carried out in a pioneer factory, which 
has attempted to put into practice a system of 
democratic government. The object was to discover 
those factors involved in the production of good 
work allied with contentment. 

An analysis was made of the factors around which 
satisfaction and discontent centre ; for example, 


remuneration, promotion, suitability for the job, the 
value of creative work, conditions inside and outside 
the working situation. The many motives that might 
play a part in actuating human endeavour were also 
considered. Lastly, the important subject of leader¬ 
ship, both managerial and in the workroom, was 
discussed, and this led on to the subject of the 
‘difficult’ employee. 

There is an interesting reference to the psycho¬ 
logical department, which endeavours by vocational 
studies to reduce the number of maladjusted workers, 
by taking into account such factors as temperament, 
ability, interests. 

This research has shown quite clearly that if 
incentives are to be effective, and contentment real, 
they must be contingent upon the satisfaction of 
those abiding instincts and desires that are present 
in every man and woman. It also emphasizes the 
importance of selecting for managerial posts people 
who have the power of leadership and can enter 
sympathetically into the point of view of their 
subordinates. 

The book is one to be recommended to all students 
of industrial problems. 

Fifty Years of Psychical Research 
A Critical Survey. By Harry Price. Pp. xii + 383 4- 
15 plates. (London, New York and Toronto : Long¬ 
mans, Green and Co., Ltd., 1939.) 10s. fid. net. 

A LTHOUGH this work purports to be a critical 
survoy of the work undertaken by psycliical 
research workers during the last fifty years, and even 
to be a continuation of the late Mr. Frank Podmore’s 
history of modem spiritualism, it is, if the truth be 
told, nothing of the kind. It consists of a mis¬ 
cellaneous collection of material, written in a popular 
style and forming more than anything else a kind 
of abstract or digost of some of the more sensational 
cases of recent times. There is no attempt to present 
the subject-matter in historical sequence with due 
regard and appreciation of the factors underlying the 
changes in technique and experimentation during the 
course of time, and moreover a good deal of space 
is given to accounts of cases of no conceivable 
scientific or even historical importance, whilst others 
of considerable psychological value are omitted 
altogether. 

Regarded as a well-documented and popular guide 
to the less serious side of psychical research during 
the last fifty years, this work will doubtless fulfil a 
useful purpose; but it cannot be claimod thai it is 
in any sense a well-balanced, historical or critical 
account of a period in psychical research when much 
has been done and foundations laid for a better and 
more scientific approach to the problems in dispute. 
In order to meet this claim, what is required is a 
long and detailed account of the work accomplished, 
together with & running commentary dealing with 
the developmental history of experimental methods 
and a careful evaluation of the results obtained* with 
suggestions for improving both technique and con¬ 
structive criticism. J, p. 
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undertaken in Igdior&fluit. An examination oi five 
ancient habitation Bitea was raado on Ubckcndi 
Island, and two of these, on the south and south¬ 
west coasts, were very productive of material. In 
the more easterly of the two sites, two houses were 
excavated and showed traces of both Eskimo and 
European cultures. The latter is of eighteenth 
century origin and the former up to two centuries 
earlier. 

A collection of 405 plant specimens was obtained 
for the British Museum in 1938, chiefly from 
Ubekendt Island. 

In continuation in 1938 of the work by Car¬ 
michael and Dymond®, a number of pilot balloon 
flights were made. Evidence was obtained con¬ 
firming the work of the previous year, very small 
wind velocity being again noted in the stratosphere 
at heights above 15 km. and a velocity maximum 
about 9 km. in the troposphere. The single 
theodolite (R.A.F. type) method was employed on 
the assumption that the balloons rose at constant 
rate. The same type of balloon was used as 
in 1937. 

Longitude and latitude observations made at 
Igdlorssuit by means of a Watts 3J-inch micro¬ 
meter theodolite indicate that the position of 
Ubekendt Island is correctly shown in the existing 
charts and maps. The topography of this island 
and also that of Uperrdvik is very inadequately 
and sometimes wrongly represented. A detailed 
plane-table triangulation on the scale of 1 : 50,000 
was made of a small area embodying the most 
interesting geological features on the southern 
half of Ubekendt. Observations taken during 
excursions on Upemivik will amplify the topo¬ 
graphy and correct some errors. 

Finally, it is thought desirable, on the whole, 



Fig- 2. 


ltottODumD from “Scotland : The Tdrtiary 
Volcanic Districts”, by Dr. J. E. Biohey, by 
PERMISSION Or THE CONTROLLER OF H.M. STATIONERY 

Office. 

that work along similar lines should be encouraged, 
and, with the permission of the Greenland Ad¬ 
ministration, continued. 

1 WoriUo, NAETBH8J, 140, 1083 (1037); Qeogr. J., 92 (1988). 

* Drevcr, Qeopr. J., 94 (1939). 

* Carmichael and Dymond, NAsnmr, 141, 010 (1038); Proc. Boy. 

Soc„ A, 171, 34^359 (1939). 


OBITUARIES 


Prof. W. Lindgren 

ROF. WALDEMAK LIND GREN, deeply respected 
by all mining geologists, died at Brookline, Massa¬ 
chusetts, on November 3 at the age of seventy-nine. 
He was bom at Kalmar in Sweden, and, after a 
general education in his own country, qualified for 
the diploma of mining engineer at the well-known 
Bergakademie of Freiberg in Saxony. In 1884 he 
emigrated to the United States, and soon after was 
appointed an assistant on the United States Geo¬ 
logical Survey, where he passed through successive 
grades to be chief geologist in 1911. 

Lindgren 5 s field work was mostly done on the 
mining fields of the western States, in Arizona, 


California, Colorado, Idaho, Oregon, and Utah, his 
results being described in a series of remarkable 
memoirs which were characterized by carofully 
detailed records of the geology and mineralogy of 
the ore deposits, supplemented always with cautiously 
restrained excursions into the field of theory regarding 
their origin. On the data recorded in these earlier 
papers was built up the theory of ‘secondary enrich¬ 
ment*, especially of sulphide-ore deposits j for he 
notioed that the solutions formed by meteoric waters 
near the outcrops of the lodes passed down along the 
ore-bodies, and became deoxidized at greater depths 
preparatory to re-precipitation of the metals as 
sulphides by reaction with the primary ores at lower 
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depths m the deposits. The theoretical aspects of this 
question and their variations due to previous changes 
m the physiography of the areas were afterwards 
discussed by Lindgren in various papers published in 
Economic Geology. 

At a later stage in his long career of activity, and 
based partly on a study of the tin deposits in Bolivia 
and elsewhere, Lindgren formulated the principles of 
metasomatism as a process in the formation of ore- 
deposits. This subject he analysed in all its theoretical 
aspects in his presidential address to the Geological 
Society of America in 1925. 

Occasional by-products of his main line of work 
appeared as descriptions of new mineral species and 
new occurrences of known forms. He was the first 
to recognize analcite as a primary mineral in igneous 
rocks, and this led to the necessity of re-examining 
the colourless, isotropic substances previously as¬ 
sumed to be residual glass in many basalts. 

In 1912 Lindgren was appointed professor of 
economic geology at the Massachusetts Institute of 
Technology, and in the following year he published the 
first edition of his comprehensive treatise on “Mineral 
Deposits”. In 1933 he retired from his chair after 
twenty-one years of distinguished service; and Prof. 
Palache, the eminent mineralogist at Harvard, two 
years later took the opportunity of giving the name 
lindgrenite to a new natural molybdate of copper, in 
the year in which Lindgren received also the honorary 
D.Sc. from Harvard. At “Technology”, as the Insti¬ 
tute is locally known, Lindgren’s name is deeply 
respected, and is there preserved as the name given 
to the library of mining and geology. In 1933 he was 
elected president of the International Geological 
Congress, and two years ago the Geological Society 
of London conferred on him the highest honour at 
its disposal, the Wollaston medal, whioh has the 
peculiar interest of being struck in palladium, the 
relatively rare metal first isolated in 1802 by W. H. 
Wollaston. 

Lindgren’s massive record of facts about mineral 
deposits has been and will be extended by others ; 
but it is unlikely that his theoretical deductions will 
ever undergo serious change, for he was too wise to 
stray beyond the deductions immediately justified by 
the facts, and he knew far too much about his subject 
to regard any present theory of ore-deposits to be 
complete to the exclusion of all others. 

T. H. Hot/t.and. 


Prof. W. P. Lombard 

Thh death of Warren Plimpton Lombard at the 
age of eighty-four years removes one of the last direct 
links between the laboratory of Carl Ludwig and 
experimental physiology in the United States—a link 
with which A me rica n physiologists, likft those of 
Britain, have always been proud. Bom on May 29, 
1855, the son of Israel Lombard by his wife, Mary 
Ann Plimpton, he was descended on both sides of 
his family from Puritan stock which had emigrated 
to the American continent early in the seventeenth 
century. He was bora and spent his boyhood in 
West Newton, Massachusetts, and obtained his 


prepaiatory education in the public schools of that 
town. He roooived his baccalaureate degree from 
Harvard in 1878 ; and also on M.D., Harvard, in 
1881. 

On the advice of Henry Pickering Bowditoh, who 
was a pupil of Ludwig as woll as the first experimental 
physiologist of Harvard, Lombard wont to Leipzig in 
1881 to spend three years in the stimulating and 
liberal atmosphere of Carl Ludwig’s laboratory. 
There he became interested in muscular contraction, 
in spinal reflexes and in the various recording 
techniques which Ludwig had devised and of whioh 
he was an accomplished master. His first paper, 
published from the Leipzig laboratory, dealt with 
the sequence of contractions of various muscles of 
the hind limb of the frog under reflex stimulation 
(Arch, Anat . u . Physiol ., 408 ; 1886). He designed 
elaborate recording myographs which made possible 
simultaneous records of as many as twenty muscles 
attached simultaneously to the lever system. 

Lombard was one of the first after Desoartes to 
consider the problem of reciprocal innervation of 
antagonistic muscles. Lator he studied the knee-jerk, 
vasomotor reflexes, skin temperature and its control; 
and his successor, Robert Gesoll, states that much of 
Lombard’s time during his early years was devoted 
to the study of the mechanics of two-joint muscles 
(see Amer. J . Physiol ., 20, 1 ; 1907). “The faot that 
a two-joint muscle can mako use of the tendon action 
of another two-joint muscle on the opposite side of the 
leg accounts for the paradox that a two-joint muscle, 
when in a position to have a stronger extensor than 
flexor leverago, may extond a joint of which it is a 
flexor”. He was likewise interested in respiration 
and worked out a balance sufficiently sensitive to 
record the minute changes in weight incident to the 
fluid loss whioh accompanied each expiration. His 
technique for observing oapillary oiroulation in man 
has been almost universally adopted in the many 
subsequent studies carried out in this field. As a 
teaoher he followed Ludwig in being an ardent 
exponent of ‘practical’ laboratory instruction, and 
few better laboratory guides have ever been written 
than his “Directions for Laboratory Work in Physio¬ 
logy for the use of Medical Students (2nd ed. 1914). 

On returning to the United States from Europe, 
Lombard became an assistant in physiology at the 
College of Physicians and Surgeons in New York 
City. Thereafter he went back to Europe for sevoral 
years and on reaohing Amerioa again in 1889 he 
accepted the appointment of assistant professor in 
physiology at Clark University in Worcester, Mass¬ 
achusetts. In the same year, William Howell took 
the chair of physiology at Michigan as successor to 
Henry Sewall, whose health had forced him to 
abandon the inclement weather of Michigan for the 
clearer and warmer climate of Colorado. Howell was 
called to Johns Hopkins in 1892 and Lombard was 
then asked to fill the chair of physiology at the 
University of Michigan, where he remained until his 
wife’s death in 1923, at whioh time he retired. 

Lombard was a warm and friendly person, who 
had wide interests apart from science, and in the 
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years between liis retirement and his death he devoted 
hims elf to drawing, water-colour painting and etching. 
He spent his summers at Monhcgun, Maine, and liis 
friends paid tribute each year to liis increasing 
artistic skill, Shortly before his death, ho rood a 
paper to a soiontifio club in Michigan in which ho 
characterized himself in the following terms : “ [ havo 
always been an optimist and I oannot claim to havo 
ever been religious. I have thoroughly enjoyed life 
and feel that the finest one can do is to bring 
pleasures into the lives of others. In this I find a 
worthy reason for living and shall be glad to livo 
as long as I can enjoy life and help others to do so.” 

J. F. Fulton. 


Wig regret to announce the following deatlis : 

Mr. George Eumorfopoulos, the well-known col- 
loo tor of (Jliinoso porcelain and other examples of 
Oriental art, on December 19, aged soventy-six 
years. 

Prof. Eduard Fischer, professor of botany in the 
University of Bom from 1897 until 1933. 

Honatore Prmco Gmori Conti, a well-known Italian 
industrial chemist, on December 3. 

Prof. A. J. Hopkins, emeritus professor of chem¬ 
istry in Amhorst College, known for his work on the 
oarly liibtory of science, on November 10, aged 
seventy-five years. 


NEWS AND VIEWS 


Scientific Research and Technical Development 

An Advisory Council on Scientific Research and 
Technical Development has been set up by tho 
Minister of Supply to advise him on scientific and 
technical problems. The main functions of the 
Council will be to ensure that the work of the Direc¬ 
torate of Scientific Research is carried out with due 
regard to recent advances in scientific knowledge, to 
introduce now fields of research and development, and 
to make recommendations regarding tho most effec¬ 
tive use of scientific personnel. The chairman of tho 
Council is Lord Cadman, emeritus professor of mining 
and petroleum technology in the Univorsity of 
Birmingham, chairman of the Anglo-Iranian Oil Co., 
Ltd. and of the Iraq Petroleum Co., Ltd. The 
Admiralty, Air Ministry, and Ministry of Home 
Security are also represented on the Council, 
of which the joint secretaries are Mr. E. T. Paris 
and Mr. F. Roffey, Ministry of Supply, Adelphi, 
W.C.2. 

The Council is constituted as follows : Prof. E. N. 
da 0. Andrade, professor of physics, University 
College, London; Dr. E. V. Appleton, secretary, 
Department of Scientific and Industrial Researoh; 
Sir Joseph Barcrofb, formerly professor of physiology, 
University of Cambridge; Prof. W. L. Bragg, 
Cavendish professor of physics, University of Cam¬ 
bridge ; Major-General E, M. 0. Clarke, director of 
artillery (military adviser), Ministry of Supply j 
Prof. J. D. Cockcroft, professor of natural philosophy, 
University of Cambridge; Major-General A. E. 
Davidson, controller of mechanization development 
(military adviser), Ministry of Supply ; Dr. H, J, 
Gough, director of scientific research. Ministry of 
Supply ; Dr, H. L. Guy, chief engineer, Mechanical 
Engineering Department, Metropolitan-Vickers Elec¬ 
trical Co., Ltd.; Sir Harold Hartley, vice-president 
and director of researoh, L.M.S, Railway, and chair¬ 
man of the Fuel Researoh Board ; Prof. I. M. Heil- 
bron, professor of organic ohemistry, University of 
London; Prof. A. V. Hill, secretary, Royal Society, 
and Foulerton research professor (physiology); Prof. 


R. S. Hutton, professor of metallurgy, University of 
Cambridge; Sir Robert Robertson, director of the 
Salters’ Institute of Industrial Chemistry, formerly 
Government chemist ; Sir Robert Robinson, professor 
of oliomistry, University of Oxford ; Mr. J. Rogers, 
deputy dirootor-genoral of explosives. Ministry of 
Supply; Sir Frank Smith, director of instrument 
1 production, Ministry of Supply, director of research, 
Anglo-Iranian Oil Co.; Prof. R. V. Southwell, 
profosHor of engineering, Univorsity of Oxford; 
Prof. G. I. Taylor, Yarrow researoh professor of tho 
Royal Society (engineering); Sir Maurice Taylor, 
senior military adviser, Ministry of Supply ; Sir 
Henry Tizard, rector of Imperial College of Science, 
chairman. Aeronautical Research Committee, 

Early Man and his Forerunners 
In tho two years 1937-39 a series of researches 
carried out by P, Teilhard de Chardin, Prof. Franz 
Weidonreioh and their follow-workers of tho Cenozoic 
Researoh Laboratory of the Geological Survey of 
China, papers on winch have only just reached 
Great Britain (see Nature, December 23, p. 1054 
and December 30, p. 1097) has made a notable con¬ 
tribution to anthropological study, not merely in so 
far as it deals with early man in China, but also in 
its bearing upon fundamental problems of the 
development of the human stock and the origin and 
distribution of its varieties. How far Teilhard de 
Chardin’s suggested need for a revision of Tertiary 
and Quaternary classification in geology and palaeon¬ 
tology will be accepted as of general application may 
remain in abeyance for the moment; but his 
brilliant synthetic study of recent geological and 
palaeontological discovery provides a new diagnosis 
—in China at least—for the much-debated division 
between Pliocene and Pleistocene in the form of the 
definite break, almost catastrophic in its proportions, 
in fauna and physiographic conditions between the 
Nihowan and Choukoutien phases of the so-oalled 
Sanmenian, which is followed by the appearance of 
man, who in some sort, it may be suggested, now 
might be regarded as a characteristic fossil. 
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The work of Prof. Weidenreich, more especially 
•with the supplement of the cultural study of the 
contents of the palaeolithic cave at Choukoutien, by 
W. C. Pei, offers too many points of interest for 
detailed comment here. One matter of special 
moment is the inference he draws that the important 
body of knowledge which has been derived from the 
specimens of Sinanthropus calls for ee a radical trans¬ 
formation of our conceptions of the problem of man* 
kind”, and he then proceeds to the significant 
conclusion that while human, development has been 
orthogenetie, it has also been polycentric, certain 
consequences following logically upon this as affect¬ 
ing the mode of that development, in which Lamarck¬ 
ian and Darwinian conceptions are set aside as unim¬ 
portant in favour of an evolutionary progressive 
development of the type. At the same time, his 
remarkable diagnosis of three racial types—Mel¬ 
anesian, Eskimoid and Mongoloid—in a single and 
small palaeolithic population at so early a date is 
scarcely less significant for the further development 
of racial theory at large. Mr. Pei's cultural study of 
this same palaeolithic population affords a view of 
its technological capacity which is little less than 
surprising. This is also, he it noted, the first site in 
China on which cultural material of palaeolithic age 
and human skeletal remains have been found in 
association. 

Universities and Government Grants 

la? is generally known the Government grants to 
the universities of Great Britain have been stabilized 
for a limited period from the beginning of the War. 
As that time approaches its end, the Government 
and the University Grants Committee will be faced 
with a difficult task. The incessant call for economy 
at this time of stress must be heeded. Wo sum that 
can be saved, however small it may be, is negligible 
in the present ciroumstanoes; indeed it may be in 
the multitude of minor economies that the best hope 
lies. Nevertheless, in the matter of the universities, 
great caution and careful scrutiny will he necessary. 
Any move which curtails the efficiency of the uni¬ 
versities in the discharge of their duties would be 
sharply crxtioized. It will readily be granted that the 
undergraduate population of the universities has 
decreased substantially, and national service has also 
churned a varying proportion of the teaching and 
supervisory staffs. Teaching and research must, how- 
ever. Still go on. Apart from present needs, there is 
the future to consider. When the time comes for 
reconstruction, the universitiee must be ready to 
expand rapidly and to play their part in building 
up the new order. This they can do only if they 
retain their efficiency throughout the days of war¬ 
time activity. The task of those in authority will be 
to satisfy present needs and also to enable the 
universities to meet their obligations to the future. 

British Social Hygiene Council 

It has been found impossible to continue meetings 
of the full Educational Advisory Board of the British 
Social Hygiene Council during the War. A repre¬ 


sentative Emergency Committoo has been formed, 
however, and held its fust meeting on December 19 
at Tavistock House, London, W.0.1. It was decided ^ 
that the long-term polioy of stixnului ing the develop¬ 
ment of biologioal education should bo maintained so 
far as is possible. The possibilities of educational 
activities are to bo explored on a regional basis, 
particular attention is to bo directed towards pro¬ 
viding short courses of lectures and talks for youth 
leaders, adolescents and men and women in the 
military forces. The development of biologioal educa¬ 
tion in the Colonies is being continued and negotia¬ 
tions for the production of text-books of biology for 
use in schools in Eabt Africa should soon be com¬ 
pleted. Tentative inquiries are also being made to 
determine the possibilities of holding a Summer 
School for teaohers, if oircumstonoes permit. 

Dendrochronology in the Eastern United States 
The dream of the archaeologist, for whom from 
the nature of his material an absolute chronology is 
rarely available, has been the attainment of a system 
of dating which should be universally valid; but 
diversity of conditions, as a rule, precludes any tiling 
approaching certainty when attempts are made to 
apply any given mothod of time measurement out¬ 
side a more or less restricted area, For this reason 
much interest is attached to attempts which are being 
made to extend the tree-ring method of dating out¬ 
side the south-western United Stains, where it has 
been applied with conspicuous success to the dating 
of Pueblo remains and structures. The first successful 
observations in tho eastern United States are reoorded 
by Prof. Charles J. Lyon, of Dartmouth College 
(Science, 90, 4.19 ; Nov. 3, 1939), who has compared 
the rings of virgin white pine felled by a hurricono 
in September 1938 at Wolfeboro, N.1L, with buried 
logs of the same species uncovered in an excavation^ 
at the site of an ancient bridge abutment nearby. 
The skeleton plot method of Douglass gave the date 
of 1800 for the last ring formed in the trees used to 
build the bridge, a result said to be “very reasonable 
in the light of Wolfeboro history”. Further, from 
North Sutton, N.H., thirty-nine miles south of this 
bridge, a record of white pine was obtained for a 
260-year period, establishing a link with the buried 
logs in a 128-year overlap between the outer rings 
of the latter and the inner rings of the Sutton trees. 
Although not sufficient for a standard scale, yet this 
marks a beginning in the formulation of an efficient 
instrument for the eastern arohmologist; but it 
is noted that the identification in detail is less perfect 
than in the Bouth-west, Apart from the cross-check, 
however, the rings agreed with a number of entries 
of drought in a diary. 

History of Intensive Cultivation 

An interesting historical review of progress in the 
production of early vegetables by methods of intensive 
cultivation has recently been issued by R. J. G. 
*Hopp (J, Boy. Bort , Soc 64, Pt. 2 ,* Nov. 1939). 
The first record of forcing plants appears to be in 
the time of the ^mperor Tiberius, when cucumbers 
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were grown in boxes of dung and slioltorod during 
oold days with thin plates of Lapis epccularia. 
Lettuce is mentioned by Obarloinagne, and in the 
time of Alhortus Magnus (1193-1280) it was grown 
throughout the year. From the Norman invasion of 
England until the middle of the sixteenth century, 
gardening appears to havo boon very greatly sub¬ 
ordinated by tho political unrest. Its development m 
the seventeenth century was closely bound with the 
herbalists Gerard and Parkinson. Tho initiation of 
French gardening, involving the protection of early 
plants with glass cloches , appears to have been due 
to Jean de la Quintinyo in the second half of the 
seventeenth century, and crops were then brought 
to maturity upon hotbeds. John Evelyn, John Wool- 
ridge and Prof, Bradley addod their quota of horti¬ 
cultural development in the succeeding hundred years, 
to be followed by J. C, Loudon. French gardening 
declined in the later half of the nineteenth coutury, 
however, only to givo place to the moro workable 
and convenient methods of glasshouse culture which 
provide our present supplies of extra-seasonal 
vegetables. 

A New Cyclotron 

The cyclotron constructed in tho workshop of the 
Physics Department of Purdue University, Indiana, 
is described in the November issue of the Journal 
of the FranJdin Institute by the five meml>ors of the 
staff who designed it. So far as possible standard 
materials available in industry have been used in its 
construction. The magnet is of low carbon steel 
3 hi. long and 2 m. high, and the pole pieces of special 
shape 1 m. diameter. The magnetizing coils aro of 
thin oopper tube through which oold water circulates. 
Each coil is square in section with side 30 cm. Tho 
oscillator is of the tuned grid tunod plate type, of 
frequency 10-9 Me., with neutralizing condensers. It 
"takes 3 amperes at 8,600 volts. The chamber is of 
the Berkeley type with floor and top of steel plate 
3 cm. thick with speoial arrangements for controlling 
the bending due to external pressure, which has 
been found to increase the beam intensity. The ions 
are supplied by an arc near the centre of the cyclotron. 
The instrument yields 10*6 million volts for He+ + 
ions. 

The National Institute for Research in Dairying 

The annual report of the National Institute for 
Research in Dairying, Reading, covering the year 
ending September 30, 1938, has just been published ; 
this seems an unnecessarily long delay. Develop¬ 
ments, administrative matters and changes in the 
staff are outlined, and a summary is given of the 
research work that has been carried out in the 
various departments. Among the last named is an 
investigation in the Department of Physiology and 
Biochemistry on. the nutritive value of spray-dried 
milk, roller-dried milk and evaporated milk. The 
biological values of the proteins, and the content of 
vitamin A and of vitamin G are much the same for 
all three products, hut vitamin B is much reduced 
in the evaporated milk—to half that present in the 


other two. The results show that properly dried milk 
retains to a romarkable extent the nutritive value of 
the raw product and that modern methods of spray 
drying yiold a powder of high nutritional quality. 
An appeal is made for donations to meot the cost of 
now buildings which are urgently needed to relieve 
the acute congestion in the existing laboratories. 

International Society of Medical Hydrology 
A meeting of the general purposes committee of 
the International Society of Medical Hydrology was 
held in London on November 17 last to deal with 
emergency measures made necessary by the War, 
and also by the death of the Society’s chairman of 
council, Dr. E. P. Poulton. Dr. J. Barnes Burt was 
elected interim chairman of council, and four addi¬ 
tional vioo-oliairmen, all in countries ‘neutral’ in the 
present conflict, were appointed. It was further 
resolved that the cash balance remaining should be 
sot aside for reconstruction of the Sooiety after the 
War, and the general secretary was given indefinite 
leave of absence without pay and instructed to close 
the London office. The Sooioty’s address will be, 
until further notice, that of the honorary treasurer, 
Dr. G. D. Kersloy, 6 The Circus, Bath. 

Medical Organisations of India 
The medical organizations of all-India are reviewed 
by Major-General Bradfield, director-general of the 
Indian Medical Service, in a volume of 068 pages 
entitled “An Indian Medical Review” (Government 
of India Press, New Delhi, 1938). Administrative 
organization and the medical profession and services, 
hospitals and nursing, maternity service and pharm¬ 
acy, and medical education and research, are all 
surveyed in the first 280 pages, the remainder of the 
book containing full statistics of hospitals, dispensaries 
and other medical institutions. This volume should 
prove a useful supplement to the “Annual Report 
of the Public Health Commissioner with the Govern¬ 
ment of India”. 

The Night Sky in January 
Dobing this month, the night shortens in the 
latitude of London by 1 hour 10 minutes, reckoning 
from sunset to sunrise. The moon is new on January 9, 
and full on January 24. Occultations of stars by the 
moon inolude three stars of magnitude 3-4 of the 
Hyades cluster which precedes Aldebaran. The dis¬ 
appearances as seen from Greenwich take place on 
January 20 as follows: 8 Tauri at 2Ih. 37*9m. at 
position angle 107° from the north point of the 
moon’s disk: 04 Tauri at 22h. 31-lm. at 142° and 
68 Tauri at 23h. 29»0m. at 16°. On January 23, 
X Geminorum (3*0 m.) is occulted at 20h. 20*9m. at 
121°. There is a fine array of planets in the evening 
sky—Venus, Mars, Jupiter and Saturn—whilst 
Uranus, a faint 6th magnitude object, is in Aries 
near the 0th magnitude star 63 Arietis. At the 
beginning of the month. Mars is overtaking Jupiter 
in the eastward shift of the two planets among the 
stars by about J° a day, and on January 7 at 15h. 
there is a conjunction, the geocentric distance between 
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the two objeots being 1*2°. It is interesting to com¬ 
pare the colours and magnitudes of Mars and Jupiter 
when close together. Lunar conjunctions with the 
planets occur as follows : Jan. 8 d. lOh. with Mercury ; 
I2d. 13h. with Venus ; 16d. 22h. with Jupiter; 

10d. 7h. with Mars ; 17d. 17h. with Saturn. In mid- 
January at about 22h., the southern meridian is 
bright with the stars of Taurus, Auriga, Orion, 
Gemini, Canis Minor and Cards Major. The Great 
Nebula of Orion shows to the naked eye as a hazy 
patch. The photographic plate is required to show 
the nebulosities, which, enveloping the Pleiades, are 
but the central condensation, according to Barnard, 
of an enormous nebula covering at least 100 square 
degrees. Not far from 9 Tauri is a dark nebulous 
region giving the strongest proof, according to the 
same authority, of the existence of obsouring matter 
in space. Near £ Tauri is the so-called Crab Nebula, 
which is No. 1 in the catalogue of 103 nebulas drawn 
up in 1781 by Messier for bis own use when searching 
for and identifying comets. 

Announcements 

The Royal Meteorological Society’s Symons Gold 
Medal for 1940 has been awarded to Prof. Dr. J, 
Bjerknes of the Geofysiske Institutt, Bergen. 

The Secretary for Mines has appointed Lord 
Cadman to be honorary adviser on oil, and Sir Harold 
Hartley to be honorary adviser on the development 
of home-produced fuels. 

The Minister of Health and the Secretary of State 
for Scotland have jointly appointed Dr. Edward 
Ellice Henderson, a medical officer of the Ministry of 
Health, to undertake the duties of inspector of 
anatomy in England, Scotland and Wales. 

hr is of interest to put on record that Major- 
General A. G. L. MoNaughton, commanding the 
Canadian Active Service Force which has recently 
lan d ed io Great Britain, is a science graduate of 
McGill University and was president during 1936-39 
of the National Research Council of Canada. 

* 

The popular series of Gaumont British Instruc¬ 
tional F i l ms called ^Secrets of Life’* have now been 
made in colour using the Dufay process, and three of 
the present series of six were demonstrated at Film 
House on December 20 . The valuable tea chin g aid 
that colour gives in educational films was apparent, 
and although many technical difficulties remain to be 
overcome, these dims portraying the life-history of 
the buroet moth, the genetics of the lupin, the habits 
of badgers and other subjects have already reached a 
high level of efficiency. Mr. Oliver Pike’s photographs 
in the badger film represent a real contribution to 
natural history, 

Db. George W. Corner, who has occupied the 
chair of anatomy in the University of Rochester 
(New York) since 1924, has been appointed director 
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of the Department of Embryology, Carnegie Institu¬ 
tion, Washington, D.C. I£o succeeds Dr. George 
Streeter, who has done so much to give the Depart¬ 
ment of Embryology of the Carnegie Institution its 
high plaoe in tho estimation of embryologists in all 
parts of the world. Dr. Street or, who now retires, 
succeeded the first diroctor—the late Prof. Franklin 
Mall. Dr. Comer’s appointment has tlio warm 
approval of his fellow embryologists. 

Sir Walter Langdon-Brown has boon appointed 
president of the British Social Hygiene Council m 
succession to the Right Hon, L. S. Amery, M,P. 

A Child Guidance Clinic providing a limited 
service is available at Guy’s Hospital for the hospital 
area. 

According to official sfatistios of the last fifty 
years, there has been a considerable reduction in the 
tuberculosis mortality in Germany. In women the 
mortality per 100,000 has fallen from 28’4 to 6*4 
and in men from 34*2 to 7*8. 

According to the latest provisional figures issued 
by the United States Bureau of Census, the infant 
mortality reached a record low level of 60*9 per 1,000 
live births in 1938, as compared with 64*4 in 1937. 
The rate has been decreasing steadily for twenty years: 
in 1916, when the birth registration area was estab¬ 
lished, it was 99*9. 

The Pan-American Congress of Rural Hygiene 
organized by the Government of Mexico and tho 
International Congress of Otorhinolaryngology whioh 
were to have been held in 1940 have been postponed 
indefinitely owing to the War. 

We have received the first annual report of the 
Council of the Institute of Medical and Veterinary 
Science, Adelaide, South Australia. New laboratories 
of the Institute have recently been opened, of whioh 
an illustration is given. The Institute provides for 
the Adelaide Hospital, and for practitioners resident 
in the district, services in pathology, bacteriology and 
biochemistry, as well as work in veterinary pathology. 
A summary is given of the research work conducted 
by the staff of the Institute. This Institute was 
described by Sir Charles Martin in Nature of 
August 26, p. 392. 

Chronica Botanica , the international botanical 
journal published under the editorship of Dr. Frans 
Verdoorn, is to appear weekly from January 1940. 
This journal is unique among scientific journals, and 
contains digests, correspondence, quotations, com¬ 
ments on international affairs, news of institutions, 
experiment stations, gardens, societies, etc., personal 
notes and news, reviews, etc. The annual subscription 
wifi be 16 guilders, including postage. Further 
information can be obtained from Chronica Botanica , 
P.O. Box 8 , Leyden, Holland. 
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LETTERS TO THE EDITORS 

The Editors do not hold themselves responsible for opinions expressed by their correspondents . 
They cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature. No notice is taken of anonymous communications. 

In the present circumstances, proofs of “letters” will not be submitted to 

CORRESPONDENTS OUTSIDE GREAT BRITAIN. 

Notes on points in some of this week’s letters appear on p. 1094. Correspondents 

ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR OOMMUNIOATIONS. 


Scientific and Technical Literature and Information 

I have read with interest the editorial in Naturic 
of November 26, 1939, concoming the need for a 
centre of documentation with the purpose of supply¬ 
ing original papors to scientific institutions and to 
libraries. Further aims of such a centre might be to 
prepare abstraots and translations, to set up oomplete 
documentation indexes and to take tho role of a link 
between research institutes. 

The difficulties pointed out in the editorial have 
been met with in France, too. I have the pleasure of 
announcing that a body similar to that suggested 
in Nature has just been brought into existence in 
this^ country, under the auspices of the “Centre 
National de la Recherche Scientifique” which is an 
autonomous Department of tho Miniature de l’Eduoa- 
tion Nationale. ThiB “Service de Documentation” 
undertakes the following tasks : 

(1) to receive and to keep all scientific periodicals 
which are considered to be of importance for com¬ 
plete documentation covering the fields of chemistry, 
physics, applied ohemjstry, teohnioal physics, bio¬ 
chemistry, and some brandies of biology; 

(2) to abstract these periodicals in the form of very 
short summaries including title, reference, and a few 
lines intended to locate accurately the contents of 
each paper; 

(3) to edit and to publish a printed bulletin, to 
appear twioe a month, and to supply it to the 
institutions concerned; 

(4) to reproduce on microfilm single original papers 
wanted by laboratories and research institutes ; to 
supply positive copies of such microfilms ; to keep 
the negatives ; 

(6) to establish several card indexes of the abstracts, 
by authors, by subject matter and so forth, so as to 
facilitate quick compilation of complete dossiers on 
a given subject, whenever asked for; 

(6) on request, to supply translations of papers 
published in unusual languages. 

This “Service de Documentation” was created on 
November 16, 1939, and it is hoped that the first 
bulletin may appear within a few weeks. The 
Service is to act in close collaboration with French 
scientific societies, especially those which have been 
publishing scientific abstracts. 

I shall be very glad to get in touch with people 
dealing with the same problem in Great Britain, in 
view of possible collaboration in this matter between 
our two allied countries. 

V. Auger. 

(Directeux.) 

Service de Documentation 
du Centre National de la Recherche Scientifique, 

18 rue Pierre Curie, Paris, V«. 


Hydrogen Showers in the Auroral Region 
Previous investigations have shown that the 
hydrogen lines are usually absent from spectrograms 
of the auroral luminescence. Even when the stronger 
lines and bands are much over-exposed and also very 
faint lines appear, there may still be no trace of the 
B-lines visible on tho spectrogram 1 . 9 * 3 * 4 . This does 
not mean, however, that hydrogen may not occasion¬ 
ally appear in these regions. On the contrary, some 
years ago I gave, for the luminous night clouds, an 
explanation 8 based on the assumption that showers 
of hydrogen, coming from the sun, entered into the 
atmosphere and combined with oxygon, for example, 
in the atomic or ozone state, to form water vapour, 
At the altitude of the luminous night clouds (80 km.), 
the atmospheric pressure might be sufficiently great 
for the water vapour to condense and produce clouds 
of ice needles. 
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During an auroral display on October 18 this year, 
we obtained at Oslo auroral spectrograms indicating 
the existence of such hydrogen showers. In the region 
of long waves, two spectrograms from auroral arcs 
showed the green line (6677) and the red one (6300) 
with considerable density. The 1st positive group, 
however, was scarcely visible; but for in the red end 
and well,separated from the line (6300), a strong line 
appeared with a wave-length (6660) which within 
the limit of error coincides with H a (6663). Now 
this coincidence might be accidental, but on the first 
of our spectrograms (exposure from 19.16-20.13 
m.e.t.) where the spectrum appeared with greatest 
density, another line appeared for which we found 
the wave-length 4860, which within the limit of error 
coincides with Bp (4861). 

This line, which is usually absent in the auroral 
spectrum, now appeared with a density twice that 
of the negative band 4708 and about two thirds 
that of the strong band 4278. A spectrophotogram 
of the spectrum is shown in the accompanying 
reproduction. 
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The simultaneous great enhancement of two lines, 
one of which coincides with H a > the other with Hp, 
can scarcely be accidental, and our spectrogram thus 
would show that occasionally considerable quantities 
of hydrogen are present in the auroral region. 

The fact that the hydrogen concentration usually 
is too small to give detectable lines would show that 
the occurrence of strong hydrogen lines must he due to 
showers of hydrogen or to a hind of *hydrogen radiation’ 
occasionally coming from the sun. The hydrogen is 
then removed from the auroral region through the 
formation of water vapour and condensations, which 
may appear as luminous night clouds. 

L. Veoabd. 

Physical Institute, 

Oslo, 

Nov. 20. 

i Vegard, L„ PhiL Meg., 46, 105 (1928); Z. Phys., 16, 807 (1023). 

* Vegard, L., Qeof. PubU 9, No. 11 (1032). 

* Vegard, L., Qeof. PvhU 10, No. 4 (1988). 

* Vegard, L, and Harang, L., Qeof. Publ„ 11, No. 15 (1936). 


Origin of the X 4933 Emission in the Spectra of Novae 

Messrs. J*. Dot ay Aim M. Bloch 1 have recently 
discussed the presence of a faint emission band at 
about 4932 A. in the spectra of Nova Heroulis (1934) 
and of Nova Aquike (1918), and have suggested that 
the radiation is to bo identified with the forbidden 
a P 0 —ID transition of O (m), the companion of the 
N t and N* lines at 5007 and 4959 A. respectively. 
This assignment, as was mentioned by Dufay and 
Bloch, was made by Bowen and Wyse in the spectra 
of N.Q-.C. 6572 and 7027, and the line was later 
observed also in N.GbC. 7662*. 

While the identification is probably correct in the 
nebulae cited, it appears to be open to question in the 
novae, particularly in Nova Aquike (1918). The 
maximum observed by me at 4932 A. in the spectrum 
of this nova is very pxobably only a subsidiary 
maximum in the broad N, emission band, centred at 
4959 A.; such is the interpretation in my paper 3 , to 
which Dufay and Bloch make reference. The re¬ 
latively strong continuous spectrum, as well as the 
great width of the bands themselves (approximately 
50 A.)* tends to obliterate the faint radiations. There¬ 
fore if a bona fide emission band were present at 
4932 A., it would probably have to be at least 1/10 
or 1/20 as bright as N, in order to be detected, and 
thus it could not be the 3 JP 0 — x D emission, which is 
much fainter both by prediction and by observation 
in the nebulae. 

The case for Nova Heroulis (1934) is not so clear- 
cut. The Lick Observatory spectrograms of 1935 
and 1936 confirm the observation of Dufay and 
Bloch of a faint emission at 4932 A. The emission 
appears to be several times stronger with reference 
to N! and N* than in the nebulae, thus suggesting 
some other identification. The difference, however, 
may possibly be attributed to the differing contrasts 
of the two emulsions involved. Another approach to 
the question consists in examining the constancy or 
variability, in Nova Herculis, of the intensity ratio, 
which should be an atomic constant 
for O m. Two Lick Observatory spectrograms, 
dated September 26, 1935, and May 1 , 1937, both 
record the N, emission as of about equal density, 
the image on the latter plate being slightly denser 
than on the former. The 4932 A. line appears 
definitely on the former plate (density about 0 » 8 ), 
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while on the latter plaio it is abbont. Inasmuch as 
the two spectrograms havo boon made on the same 
type of omulsion and havo boon developed in the 
some way, and further, since both plates aro capable 
of showing tlie lines resolved, tho inforonoe is that 
the 4932 A. lino faded in (ho iniorval, with respect 
to N s , by a faotor of at least 10, and that it is there¬ 
fore not chiefly attributable to O Tit. 

Perhaps this observation should not be taken at 
its face value, in view of the possibility of solarization 
of the strong lines on one or both of the plates, or 
other spurious photographic effects. In any event, 
there appears to bo room for doubt regarding the 
assignment of the nova emission at 4932 A. to O m. 

A. B. Wyse. 

Lick Observatory, 

Mount Hamilton, 

California. 

Nov. 20. 

1 Naiube, 144, 693 (1939). 

1 Lick Obs. Bull, 19,1 (1930). 

* Ptibl. TaoIc Oht , 14, Part 3 (1939) 


Electron Diffraction Examination of Oxide Films on 
Light Metals 

While iron rusts quite easily in air, such baser 
metals as aluminium, magnesium, zinc, etc., do not 
manifest this tendency and retain their metallic 
lustre for a considerable length of time. This common¬ 
place fact is interesting but requires experimental 
study for a full understanding. For a study of metal 
surfaces as in these cases, the method of electron 
diffraction is most powerful. 



Magnesium at 400° C. 

□ INDICATES THE EXISTENCE OB’ Mo. Q AND A 
INDICATE THE EXISTENCE OB’ MgO. 

Electron diffraction photographs of magnesium 
specimens, prepared by polishing the surface with a 
coarse sandpaper, were taken after exposing them 
to air at room temperature, at 200 ° C., at 300° C., 
and at 400° C. Of the two photographs reproduced, 
one is that of the specimen at room temperature and 
the other is that of the specimen heated at 400° C. 
In the graphs, the horizontal distance from the origin 
is the radius of the ring while the length of the lines 
is a measure of the intensity by visual estimation. 
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The most intense ring of MgO is found* though faint, 
in the pattern of the specimen loft in the air at room 
temperature; likewise, the most intense ring of 
Mg is seen faintly in the pattern of the specimen 
heated at 400° 0* It has thoroforo boon concluded 
that magnesium motal is masked, with a Lliin film of 
magnesium oxide (MgO) evon at room temporature, 
and the film is still quito thin oven after heating at 
400° C* Such a thin film, 10 A. or so in tlueknoss, 
protects the metal and keeps it lustrous for a long 
time. 

Although it is vory difficult to obtain the patterns 
of the aluminium oxides by the reflection method 1 , 
we succeeded in producing them by making deep 
ditches on the metal. Precisely as in the case of 
it was possible to verify that tho surface 
of aJufSrnhxm at room temperature is covered with 
a film of y-A1 ? 0 3 , while the specimen heated at 600° C. 
is covered with a film of a-Al a 0 3 . 

With beryllium loft exposed at room tomperaturo, 
the pattern obtained from tho surface precludes the 
possibility of even a trace of rings belonging to the 
oxide BoO. 

Full details of these experiments will be published 
in the Scientific Papers of our Institute. 

Ionra6 Iitaka. 

Shioeto YAMAGUcnr. 

Institute of Physical and 
Chemical Research, 

Tokyo. 

1 Preston, G. D , and BircumBhaw, L, L., PML Mag., 22, 654 (1056). 


Decomposition of Hydrogen Peroxide by Catalase 

That tho catalytic decomposition of hydrogen 
peroxide by catalase requires tho presence of mo¬ 
lecular oxygen was demonstrated by a number of 
manometric experiments previously described 1 . Being, 
however, well aware of cortain difficulties in. this kind 
of work, wo have given a detailed account of our 
methods so that our experiments could easily be 
repeated. 

The failure by Weiss and Weil-Malherbe* to con¬ 
firm our results can only bo ascribed to some defects 
in their experimental procedure and to the faot that 
they have not closely followed tho recommendations 
put forward in our paper. 

Our criticism 8 of experiments with luminescent 
bacteria was not solely due to the purely qualitative 
character of this work*, but mainly to the faot that 
under the conditions of these experiments even a 
90 per cent inhibition of oatalase could not be 
detected* 

That the curves of inhibition shown in our paper 
are not of autocatalytio type can be explained by 
the instability of pure catalase at high dilutions 
(0*0005 mgm. per flask) used in our experiments. 

Moreover, our manometric experiments, which we 
have repeated several times since the publication of 
our paper, are in complete agreement with the results 
we have obtained from the study of oatalase inhibited 
by sodium azide or by hydroxylamine®. Both these 
inhibitors combine reversibly with catalase giving 
well-defined compounds. 

It is, however, important to r e m e mber that free 
catalase' and azide- or hydroxylamine-catalase are 
very similar compounds displaying the same general 
properties. Thus, their iron is in the trivalent state, 
they show a typical methaemoglobm-like absorption 


spootruin, they share the remarkable property of not 
being reduced by a poworful reducer like sodium 
hyposulphite and they react with hydrogen peroxide. 

While tho reaction of free catalase with hydrogen 
peroxide is extremely rapid and therefore inaccessible 
to spectroscopic study, that of azide- or hydroxyl- 
amino-catalase is on the contrary slow and can 
easily be followed spectroscopically. The study of 
this reaction clearly shows that azide-catalase treated 
with hydrogen peroxide undorgoes reduction which 
is marked by a distinct change in its colour and its 
absorption speotrum and by the appearance of the 
property, shared with other divalent haematin com¬ 
pounds, of combining with carbon monoxide. On the 
other hand, the reduced azide-catalase cannot be oxi¬ 
dized by hydrogen peroxide although it can be oxidized 
by molecular oxygen, which in tliis reaction is reduced 
not to hydrogen peroxide but to water. In this 
respect oatalase, unlike many autoxidizable com¬ 
pounds, resembles cytochrome oxidase and probably 
polyphenol oxidase which on reoxidation reduce 
oxygen to water. Azide and hydroxylamine inhibit 
the aotivity of catalase only booause they slow down 
the rooxidation of ferrous catalase by oxygen. 

Our conclusion that oatalatio decomposition of 
hydrogen peroxide is brought about by a constant 
reduction of catalase iron by hydrogen peroxide and 
its reoxidation by molecular oxygon is therefore well 
supported by two independent experimental ap¬ 
proaches to tho problem, namely the manometric 
and spectroscopic studies of the enzyme. The 
importance of specific inhibitors and of spectroscopic 
methods in the study of enzymes is now universally 
recognized and can scarcely be over-estimated. In 
vory few cases, however, can the importance of these 
methods be so clearly demonstrated as in the study 
of catalase. 

Considering that a pure or even crystalline catalase 
showing strong colour and absorption spectrum can 
bo so easily prepared, the workers* interested in the 
intimate mechanism of catalatic activity should 
attempt to prepare such an enzyme and to acquire 
thus a first-hand knowledge of its properties* 

Tho fact that tho results of our experiments do 
not agree with certain tbeorotical oonsiderationsV 
concerning the possible mechanism of catalytic 
activity of this enzyme suggests only that these 
considerations require some revision. 

D. KjffiiXiiN. 

Molteno Institute, E. F. Habtr.ee. 

University, 

Cambridge. 

Deo. 13. 

1 Kollln, D., and Uartree, E. F., Proc . Boy. Soc, t B, 124, 307 (1038). 

* Weiss, X, and Wed-M&Ihetbe, H., NAXtn&H* 144, 866 (1030). 

»XelUn, D., and Harfcree, B. F., Natubb, 144, 787 (1080). 

4 Johnson, F. and van Sohonvenburg, Hajtds®, 144, 684 (1980). 

* Kellin, B., and Hartree, B. F., Prof. toy Soc B, 121,173 (1930). 
4 Weiss, J., J. Phyt. Ohem,, 41, 1107 (1037), 


Evocation in the Chick 

Woke on the evocation of neural tissue in vertebrate 
embryos by chemically prepared substances has 
hitherto been confined to the Amphibia 1 * But since 
in the induction of neural tissue in general the chick 
has shown considerable similarities to the newt, 
especially in the inducing activity of its organizer 
when coagulated 1 , and in the inducing activity of 
fully differentiated tissues 3 , there was reason to 
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believe that it would respond in a similar way to 
chemicals. This was not tested, however, owing to a 
technical difficulty: any implant of dead material 
becomes surrounded by mesenchyme, and con¬ 
sequently isolated from the reactive ectoderm*. 

This difficulty has recently been surmounted. The 
substance to be tested, dispersed in a piece of 
coagulated egg albumen by Waddmgton’s method 4 , 
is inserted between the endoderm and ectoderm 
(presumptive epidermis) in the antero-lateral region 
•of the area pellucida of a blastoderm in the early 
primitive streak stage. This region of the area 
pellucida, together with the adjacent area opaca, is 
then isolated, no part of the primitive streak being 
Included with it, and the isolate is grown in vitro 
by Waddmgton’s method 5 . At the time of isolation 
no mesoderm is present in this part of the blastoderm, 
and since the primitive streak is eliminated none 
afterwards appears in it. 

Controls with no implant formed no neural tissue, 
and only very occasionally a slight epidermal thicken¬ 
ing, provided the antero-medial region of the area 
pellucida was not included. Controls of albumen 
alone commonly showed a slight epidermal thickening. 





Evocation by sodium-1 :215: 6-i>ibenzanthbaobnb- 

BND O - a-^-8TTCOTNATH . 
t\ IMPLANT ; n, NEURAL PLATE. 

All the chemical substances tested on the chick 
had previously been shown to be active in the 
Amphibia 4 . One satisfactory evocation of a neural 
plate was obtained with sodium-1 : 2 : 6 : 6-dibenz- 
anthracene-endo-a -(J-succinate (see figure). The 
moat usual result with this substance, however, 
was an extension in area of the ectoderm, together 
with a non-neural thickening ; the latter varied 
from a histologically epidermal thicken mg little 
greater than those found in the controls, to a large 
thickening histologically like early neural tissue. 
One induction, in which, however, the origin of the 
-ectoderm is not certainly established, was obtained 
with 1; 2:5 : fi-dihenzanthracene, which is carcino- 
genetic in the adult fowl*. Styryl 430, very active 
in Amphibia 4 , was only slightly more active than 
plain albumen in the oMok. 1: 2-dihydroxy-1 : 2-di- 
a-naphthylacenaphthene was no more active than 
plain albumen. A probably impure specimen of 
naphthalene, of moderate activity in Amphibia 4 , 
was the most active substance tried : three good 
evocations were obtained with it. Impure glycogen, 
active in Amphibia, produced no neural tissue, but 
a very marked proliferation of epidermal cells. 
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Presumptive epidermis, coagulatod by heat or 
aoetone, was also tested. Ono good evocation, and 
one almost positive, were obtained (both acetone 
coagulation), and various degroes of thickening were 
produced in other specimens. As in Amphibuv, 
therefore 7 , the presumptive epidermis, which is the 
indicator of evooating activity, can itself bo made 
to become an active evocator. 

The conclusion from these results is that the 
process of evocation is fundamentally similar in 
the chick and in the newt, in that it can be pro¬ 
duced by chemicals and by coagulated presumptive 
epidermis. But the chick is rather refractory material, 
and there are dear indications that the degree of its 
reactivity to individual chemicals is different from 
the newt’s. 

M. ABERCROMBIE. 
Strangeways Research Laboratory, 

Cambridge. 

Nov. 23. 


1 Waddington, 0. H., and Needhain, X). M., Proc. Roy, So< s., B, U7, 
310 (193&; Waddmffton, 0. H., Proc. Roy, Soc B. 125, 36d 
<1038): Fischer, F. G., Wehmeter, F , Lehmann, II., Jtihllng, L , 
and Hultsch, IL, Ber . dUch. chcm. (Jet 68, 1100 (1035) j Barth, 
L. G., Phytiol. Zool., 12, 22 <1930). 

* Waddington, 0. H , J. Exp, Biol,, H, 218 (1034). 

6 Waddington, C. H., J. Exp, Z 00 L, 71, 273 (1035). 

* Waddington, 0. H., Proc. Roy. Soc., B, 025, 305 (1938). 

* Waddington, C. H., Phil. Tram. Roy . Soc., B, 221, 170 (1032). 

a Burrows, H„ im J. Cancer , 17, X (1033); Peacock, P. R., J 
Path. Baa., 36,141 (1033). 

7 Holt&etcr, J., Arch. ErtitmMch., 128, 584 (1933). 


Growth-stimulating Effects of Extracts of Normal 
Adult Tissues and Tumours 

In investigations on the physiology of neoplastic 
growth, the conceptions are often oncounterod that 
the malignant cell has an unusually high growth 
capacity as compared with the normal cell, and that 
neoplastic tissue is especially rioh in growth-promoting 
factors. 

Recent work has shown clearly that the first notion 
is untenable. Studies on tumour tissue growing in vitro 
have proved that the growth capacity of neoplastic 
cells is not greater than that of normal embryonic 
cells 1 . Furthermore, as we have recently shown, cells 
from adult organisms grow as well in vitro as those of 
embryos*. These facts make it clear that the dis¬ 
tinction between normal and neoplastic cells is not 
to be found in any unusual growth potentiality of the 
latter. So long as growth-proihoting substances are 
present, cells outside the body behave alike whether 
they originate from embryonic, normal adult, or 
tumour tissue. 

The conception that neoplastio growth is connected 
with the presence of a large amount of growth- 
stimulating factors in tumour tissues would appear 
to have been confirmed by the experiments of Carrel 
and Burrows 3 , Carrel 4 * 5 , Mottram 6 , Bisoeglie 7 and 
Drew®, all of whom demonstrated the marked oell 
gjrowth-stimulating action of extracts of tumour 
tissue. However, since recent experiments** 10 have 
shown that extracts of normal adult tissue are also 
powerful growth stimulators, we thought it important 
to determine whether the stimulating effect of 
tumours is in reality exceptionally high, and whether 
it iB greater than that of normal tissue. 

We compared quantitatively the growth-stimulating 
effect of extracts of tumour tissue with those of 
normal adult tissue extracts. Cardiac and smooth 
muscle of chickens were used in the preparation of 
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^tracts of normal adult tissue, Rous sarcoma for 
amour extracts. Young tumours, about olive size, 
dthout visible necrosis, wore selected. The finely 
linced normal and malignant tissues were each 
)Ktracte<l in four times thoir volume of Tyrode. The 
^suiting extracts were used in their original con¬ 
centration. The stimulating action of extracts was 
bested quantitatively on fibroblast cultures grown in 
Darrel flasks, prepared according to the standard 
technique. The growth-rate of the colonies was 
measured daily, according to the method of Ebeling, 
over a period of seven days. The medium was not 
changed during this period. The fibroblast colonies 
in both cases were uniform and regular in structure 
but the cells growing in tumour extracts were some¬ 
what more granulated. 

Our experiments showed that the growth-activating 
effect of the sarcoma extract is certainly not greater, 
but on the average rather weaker, than that of adult 
muscle extracts. The mean for the growth-activating 
effects of the tumour extracts is about 75 per cent 
of the latter. 

The peculiar behaviour of malignant cells in the 
organism is, therefore, obviously not to be found in 
any unusually high growth capacity of these cells, 
or in any unusually high amount of growth-promoting 
substances in neoplastic tissue. In order to explain 
the autonomous growth of the malignant cell it is 
necessary to postulate some intrinsic change in the 
mechanism which in the body normally controls and 
uolds in check this ever-present growth potentiality. 
Details of our experiments will appear elsewhere. 

R. S. Hoffman. 

E. Tenenbaum. 

L. Douanski. 

Department of Experimental Pathology, 

Cancer Laboratories, 

Hebrew University, 

Jerusalem. 

Nov. 26. 

1 Fischer, A., '‘GowolxizlichtunR*’. Mtiller and Stoinlcke, Mtinolum 
(1030). 

* Hoffman, R. 8„ Goldschmidt, J„ and DoljanBki, L., Growth , 1, 

228 <lb37), 

1 Carrel, A., and Burrows, M. T„ J. Amr. Med. Aasoc., 56 , 32 (1911). 
4 Carrel, A., J. Exper. Med., 17, 14 (1913). 

* Carrol, A., O.B. Soc . Mol, 92, 477 (1926). 

" Mottram, ,T. 0„ Brit. J . Exper. Path., 6, 63 (1920). 

7 BlucegUe, V., Z. Krebtfomh., 23, 340 (1926). 

* Drow, A„ Brit. J. tixj itr. Path., 8, 176 (1927). 

* Trowell and Willmer, E., J. Exper. Biol., 18, 60 (1930). 

10 Hoffman, R. S„ Tenenbanm, E., and BoljanHki, L„ Nature, 143, 
764 (1939). 


Stamen Lodicules in Maisse 

/ Among some maize plants (Sutton’s White Horse 
Tooth) originally planted in connexion with other 
work, there appeared one which bore anomalous male 
flowers the morphology of which may be worth 
recording. In the tassel of this plant, in a consider¬ 
able number of oases, the lower flowers in each 
spikelet possessed only two stamens ; sections showed 
that often both flowers in the spikelet were abnormal. 

A illustrates a spikelet in which flower 1 has three 
‘lodicules’ and three stamens, while flower 2 is normal. 
B shows flower 1 with two 'lodicules* (one of which 
is bifid at the tip) and two stamens, while flower 2 
has three 'lodicules* and three stamens. In both 
flower Ah and B2 the ‘extra lodioule’ is united with 
the anterior stamen towards the base. In flower J31 
the anterior part of the bifid lodicule would seem to 
represent the missing anterior stamen. 


Thus the ‘extra’ lodicule ^ 
the ‘missing tliird lodicule’ of ^ 
appears to be a replacement of or an outgi. 
the anterior stamen, and would come undei 
category of what Arbor 1 has called stamen-lodioules 
and recorded for the bamboo Cephalostachyum, 
where it is also the front outer stamen which most 
frequently becomes lodicular. 




Small quantities of material, so far as available, 
will gladly be sent to anyone desiring it on receipt 
of stamps for postage. 

Thanks are due to Dr. A. Arber, of Cambridge, and 
to Prof. P. Weatherwax, of Indiana, for their kindness 
in examining and commenting on the material and 
slides. 

B. C. Sharman, 

Botany Department, 

University, 

Leeds, 2. 

Nov. 21. 

1 Arbor, A., “Gramiueae II”, Atm. Bot., 41, 66 (1027). 


Effect of Suint on Sheep Dips 
Experiments carried out in this Department have 
shown that the addition of wetting agents to an 
arsenic dip results in a decreased retention of arsenic 
in the fleece ; the wetting agent causes the dip to 
penetrate the fleece more readily, but it also facilitates 
drainage from the fleece after immersion. Suint, the 
water-soluble matter in sheep’s wool, is well known 
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to have good wetting properties, and this material 
must accumulate in the bath when large numbers of 
sheep are dipped. In order to determine what effect 
suint has, observations were made at a routine 
dipping of 264 Welsh yearlings at the College Farm. 
Samples of the dip were collected at the begin n in g 
and end of the dipping; also, observations were 
made on the first and last three sheep through the 
dip, the wool samples being taken from the back. 
The accompanying table gives the results. 


Initial dip Final dip 

% soluble As,0, 0*118 0'125 

% soluble matter 0 *19 2 06 

Surface tension: dynes'em 73 0 43 3 

First 3 sheep Last 3 sheep 


Duration of protection 
against experimental 
myiasis (weeks) 

% soluble As,Oy in wool at 
base of fleece 6 days aftei 

dipping 0*44, 0*61, 0*68 0*12,0*23,0*26 

% decrease in soluble As*0, 
content of whole staple from 
6th to 26th day after 
dipping 23 

It will be seen that there is a remarkable difference 
between the sheep dipped at the beginning and at 
the end; this result is not due to the dip becoming 
weaker but to the extraneous material introduced 
during dipping. The change in the physical pro¬ 
perties of the dipping fluid was mainly due to suint; 
this material contains a high proportion of fatty 
acids and markedly lowers the surface tension of 


water. Shortly after dipping, the arsenic content of 
the fleece was considerably lower in tho sheep dipped 
last as compared with those dipped first; also, the 
arsenic disappeared from the fleece more rapidly and 
poorer protection was afforded against experimental 
infestation with sheep maggots (by tho method of 
MacLeod 1 ). 

It has long been realized by farmers that the 
dipping fluid becomes less effective in protecting 
sheep against maggot flies after a large number of 
sheep have been through the bath. This has usually 
been ascribed to contamination of the dip with dung 
and urine, materials which attract the fly. The 
present results suggest that the presence of suint in 
the bath may be of more importance, since this 
changes the physical properties of the fluid and 
results in a smaller and less stable deposit of poison 
in the fleece. Further work is in progress to find 
methods of preventing the deleterious effects of suint 
in the dipping bath. 

This dipping at the College Farm was carried out 
in the spring with sheep in almost full fleece, but the 
animals were small and in poor condition after a 
hard winter. Higher concentrations of suint probably 
occur at larger dippings, especially of lowland sheep 
in good condition. 

R. P. Hobson. 

Department of Agricultural Zoology, 

School of Agriculture, 

University College of North Wales, 

Bangor. 

Dec. 7. 

1 MacLeod, J., Parasitology , 29, 020 (19.17). 


Points from Foregoing Letters 


In spectrophotograms of the auroral spectrum 
taken on October 18, L. Vegard has observed great 
enhancement of two lines coinciding with the two 
well-known lines of the hydrogen spectrum. This 
indicates the occasional presence of considerable 
quantities of hydrogen in the auroral region, which 
are due possibly to ‘hydrogen showers’ from the 
sun. 

A. B. Wyse discusses the interpretation of a feint 
band at about 4932 A. in the spectra of Nova Herculie 
(1934) and of Nova Aquilsa (1918). Radiation from 
nebulas in this region is probably due to oxygen. On 
the other hand, that from novae is believed to be due 
to nitrogen. 

I. litaka and S. Yamaguchi submit electron 
diffraction photographs of specimens of magnesium 
at room temperature and at 400° C. These indicate 
that magnesium after polishing with glass paper is 
covered by a thin film of oxide even at room tem¬ 
perature. A film of oxide also appears to exist on 
aluminium, but no trace of a film was found on 
beryllium. 

# Abercrombie has shown that evocation of neural 
tissue by chemical substances, including carcinogens, 
is possible in the chick embryo. Coagulated pre¬ 
sumptive' epidermis is also an evocator. The process 
of evocation in the ohiok is fundamentally similar to 
that in the newt, though the degree of reactivity of 


the former to individual chemicals is different from 
the newt’s. 

R, S. Hoffman, B. Tenenbaum and L. Doljanski 
find that the activating effect of Rous sarcoma 
extracts on the growth of fibroblast cultures in 
vitro is not greater than that of extracts of normal 
adult tissue. The significance of the facts that neo¬ 
plastic tissue has neither an unusually high growth- 
capacity nor an unusual wealth of growth-promoting 
agent as compared to normal tissue, and their bearing 
on the behaviour of malignant cells in the organism, 
is discussed. 

Anomalous male flowers of maize (Sutton’s White 
Horse Tooth) are described and illustrated by B. 0. 
Sharman, where the anterior stamen is replaced 
by or arising in association with a third ‘lodlcule’, 
akin to the stamen-lodioules described by Arber for 
Cepbalostachyum. 

Suint, the water-soluble material in sbeep’s wool, 
has good wetting properties. Observations by R. P. 
Hobson suggest that the accumulation of suint in the 
bath during dipping has a pronounced effect on the 
physical properties of arsenic dips ; this results in a 
lower content of arsenic in the fleece and poorer 
protection against infestation by sheep maggots. 
Work is in progress with the view of finding methods 
of preventing the deleterious effects of suint in the 
dipping bath. 
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RESEARCH ITEMS 


India and Crete 

A similarity between pottery found at Maniyar 
Math in Rajgir, southern India, and finds in Crete is 
suggested by J. G. Aravamuthan in Man of December 
1939. The Indian pottery vessels are attributable 
to an age roughly anterior to the Christian era, and 
are said to bear spouts varying in number from four 
to twenty, or even thirty-four in one instance. On 
the spouts wore designs described as “serpents, 
sieves, animals, etc.”. Associated with the finds were 
torra-cotta images of hooded snakes and a large stone 
slab containing a number of hooded figures. Mani 
Naga was the protector and rain-giver of Rajagirha, 
The name of the god implies association with the 
serpent. Finds in Crete resembling the Indian vessels 
appear to be adaptations of drain-pipes, on which 
the representation of snakes moulded in relief in 
certain instances points to their use as places of 
refuge for snakos, while cups on the outside might 
be used to supply them with milk or other refresh¬ 
ment. In another type a snake is coiled around a 
naturally formed honeycomb. In still another a 
snake peeps into the mouth of the jug. Several show 
snakes approaching or peeping into a cup. The earliest 
known of this olass is a vessel in the form of a female 
with snakes coiling round the neck. The Cretan 
vessels are thus multifarious in form and have 
evolved into a number of varieties. The Rajgir 
spouted and perforated vessels embody features 
found in ono or other of these varieties. The link 
between India and Crete seems evident, but beyond 
relation to a snake cult and a necessary connexion 
with bringing down rain, the purpose is obscure. 

Volcanic Action in Minoan Crete 

Sir Arthur Evans lias suggested that the catas¬ 
trophes which archaeological research has revealed 
overwhelmed the Cretan palaces of the Minoan 
civilization wore caused by earthquakes. An alterna¬ 
tive theory that they were due to volcanic action 
from the island of Thera similar to the explosion of 
Krakatau in 1883, is put forward by Bp. Marinatos 
in Antiquity of Deoember. The ground for this 
suggestion is the result of a recent excavation on the 
site of Amnisos, a settlement on the coast of Crete, 
destroyed at the same time as Nirou Khani, Malia, 
Goumia, Zakro, and perhaps others. At Amnisos 
one of the buildings, quite near the sea, at the 
deeper levels was buried under a mass of pumice 
stone and sand, and a square pit inside the building 
was full of pumice stone. A reconstruction of the 
catastrophe suggests that sea waves broke over the 
building and carried it away almost to its foundations. 
It was abandoned and later the north breezes brought 
the pumice stone from the volcano. This receives 
support from the fact that the pieces of pumice were 
all small, rounded and polished like pebbles. At the 
“Villa of the Frescoes” higher up the beach there 
was no pumice, but the walls had collapsed in a 
remarkable fashion due to some tremendous natural 
force—surely the waves after an eruption. It has 
been pointed out that much additional support from 
excavation on selected sites would be necessary to 
convince archeologists generally of the truth of tliis 
explanation. 


Toxicity of Indene 

The destructive action of heavy coal tar naphtha 
on the bed bug appears to depend largely on the 
presence of unsaturated constituents, especially indene 
(C # Hg). The high price of this hydrocarbon prohibits 
its use on a large scale, but the indene content of 
naphtha can be increased without unduly raising the 
cost, and information concerning the toxicity of 
indene to man is therefore desirable. G. R. Cameron 
and Cecil© R. Doniger have investigated its toxic 
effects on rats, mice and guinea pigs, and find that 
in high concentration or on administration of large 
amounts it causes necrosis of organs such as the liver 
and spleen. Indene cannot therefore be regarded as 
a highly noxious agent; but the authors consider that 
a limit should be imposed on the indene content of 
such insecticides as heavy coal tar naphtha (J. Path . 
and Pact 49, No. 3, 529). 

Control of the Potato Root Eelworm 

In experiments carried out on small field plots at 
the Albert Agricultural College, Glasnevin, a very 
promising degree of control of the potato root eel- 
worm, Het&rodera schachtii, has been obtained by 
J. Carroll using trap-cropping with potatoes. Sprouted 
potatoes were planted in plots of ‘potato sick’ land 
on April 1, 1938. Five weeks after planting date the 
plants, and tubers from which they grew, were re¬ 
moved from the soil. No effort was made to remove 
the roots of the plants as this was found to be un¬ 
necessary. After removal of the trap crop plants, 
turnips were sown in the plots. In 1939 very 
good crops of potatoes, showing no obvious over¬ 
ground symptoms of eelworm infestation, were pro¬ 
duced on the plots which had been trap-cropped 
in 1938, Control plots exhibited typical severe 
symptoms of eelworm infestation. Further ex¬ 
periments demonstrated that the removal of two 
successive trap crops in one season did not produce 
markedly better results than the removal of one 
trap crop. Experiments are proceeding on a larger 
field scale. 

Trisomic Nicotiana 

T. H. Goodspeed and P. Avery (J. Qen. $ 38, 381- 
458 ; 1939) have given an aocount of the trisomic 
and other types found in Nicotiana sylvesfrris. 164 
trisomic plants including eleven different primaries, 
21 tetrasomics, 45 double trisomics, 13 triple trisomics 
and 30 variant trisomics have been found in about 
9,000 plants. These have arisen from irradiation by 
X-rays, from plants homozygous for a gene causing 
asynapsis, or from the cross triploid X diploid. The 
morphological appearance of the trisomics are 
described, while the presence of an extra fragment 
also has a characteristic effect. Transmission of the 
primary trisomics through pollen and ovules is 
relatively high, but varies with the particular 
trisomic. The chromosomes of Nicotiana sylvestris 
and their relationship to nucleolus formation are 
described. The somatic expression of diploid N* 
sylvestris represents an interaction of the various 
growth rates of organs and tissues which differentiate 
the primary trisomics. 
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Breakdown in Stored Plums 

Internal breakdown is common in plums stored 
for protracted periods at low temperatures. The 
variety Monarch, which is particularly susceptible to 
this type of trouble, has been studied at various 
storage temperatures by W. H. Smith (J. Pom. and 
Hort. Sci ., 17, 284; 1939). The fruit, which was 
‘pre-climacteric 5 at the time of picking, was divided 
into ‘more mature 5 and ‘less mature 5 batches and 
stored at seven temperatures between 65° F. and 
31° F, Samples were removed from store at intervals 
of seven days and cut open for examination. Greater 
maturity at picking had the effect of advancing the 
time of the first appearance and maximum develop¬ 
ment of physiological breakdown. The relative 
amounts of breakdown at different temperatures 
were unaffected by differences of maturity. Maximum 
breakdown after 14—21 days of storage occurred at 
medium temperatures. After longer periods higher 
maxima occurred at progressively lower temperatures. 
The minimum percentage of breakdown always 
occurred at 34° F-, the amount rising rapidly at both 
lower and higher temperatures. Two distinct types 
of injury, appearing as ‘internal browning 5 and 
‘jellying 5 , were recognized. At 45° F. and above, the 
plums are susceptible only to jellying, this type of 
injury falling to nil with rise of temperature. At 
34° F. and below, they are susceptible only to 
browning, susceptibility increasing rapidly with 
reduction of temperature. Between these tempera¬ 
tures both types of injury may occur in the same 
plum or different plums in the same batch. 

Rose Propagation 

Rose cuttings generally root with considerable 
difficulty, yet little work on propagation by stem 
cuttings has hitherto been undertaken. Dorothy 
Brandon (J. Pom. and Hort . Sci. } 17, 233 ; 1939) has 
studied the differences in rooting properties of a large 
number of members of the genus Rosa and the effects 
of various treatments to encourage rooting. The 
suggestion that high starch content is correlated 
with easy rooting has been likewise examined. Hard¬ 
wood cuttings of twenty-six species and varieties 
were taken at intervals throughout the winter, the 
highest percentage of rooting being obtained in the 
period October-Deoember. June was found to be the 
best time for inserting softwood cuttings. The effects 
of treatment with ethylene chlorhydrin, thio-urea, 
sodium nitrate, glucose, and Indolyl acetic acid were 
tried. The two latter increased rooting slightly 
whilst the two former substances depressed it. No 
treat ment was found to give results sufficiently 
beneficial to be of practical value. Fluctuations in 
starch content during the season varied according 
to species and variety, botanically related species 
and varieties falling into the same groups. Starch 
persisted throughout the winter in some species and 
disappeared in others, No correlation was found to 
exist between the starch content of cuttings and 
facility of rooting. 

Kernel Smut of Sorghum 

A siiuT disease of the Sorghum plant causes 
d ama ge In Egypt, but Dr. A, F. El-Helaly has recently 
shown that it can be controlled at negligible cost by 
treatment of the seed with an appropriate f ung icide 
(“Studies on the Control of Kernel Smut of Sorghum”. 
Min. Agrio. Egypt, Tech, and Sci. Service Bull. 233. 
Govt. Press, Bulaq, Cairo, 1939. P.T.3), The disease 
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is caused by the fungus Sphacelotheca Sorghi , and is 
usually most severe upon early sowings of the host 
crop. The range of temperature within which both 
grain and fungus spores will germinate is wide ii 
the months of April and May, but becomes narrov 
in June and July, being so limited in the latter month 
that the disease is rare. ‘Horati 5 sowing, where th 
soil has a considerable water content when the seoe 
is sown, favours the parasite more than the ‘Afir ‘ 
method of sowing in dry soil which is irrigated later. 
Control was obtained by treat mg the seed with 
organic mercury germicides, either 2*5 or 5 gra. of 
agrosan O per kilogram of seed, or a 1-2 per cent 
solution of uspulun or germisan. An interesting" 
effect was demonstrated with sulphur and copper 
carbonate, the toxic effect of which was increased by 1 
using soil filtrate in place of distilled water in the 
preparation of fungicidal liquid. 

Composition of Ancient Greek Bronze Coins 

A long monograph by E. R. Caley on “The 
Composition of Ancient Greek Bronze Coins” con¬ 
tains a large number of analyses and four plates of 
microphotographs (Mem. Amer. Phil . Soc 11). 
One interesting general result of the study is the 
variation in the proportion of tin and lead in the 
bronzes, the amount of lead increasing in the more 
debased coinage of later periods. The author dis¬ 
cusses the probable causes for this varying ratio. 
Re-melting old coins with lead was one cause ; others 
were the technical requirements of minting, adverse 
economic conditions, disruption of trade by wars, and 
scarcity of tin. The study is of considerable archaeo¬ 
logical and historical, as well as chemical interest. 
It is published at 2.50 dollars by Iho American 
Philosophical Society, Philadelphia. 

Stereochemistry of Complex Inorganic Compounds 

The reaction of diohloro-diothylonediamino cobaltic 
chloride, [Coen a 0l a ]01, with potassium and silver 
carbonates was the first example of the Walden 
inversion in the field of inorganic complex compounds; 
the Z-form being converted into the d-form of the 
carbonate compound, [Coen 8 0 0 3 ]01, in tho case oi 
potassium carbonate, and the d- or Z-forms of 
[Coen 2 00 3 ] a C0 8 in the case of silver carbonate 
J. Q. Bailor and J. P. McReynolds (J. Amer. Qhem. 
Soc., 61, 3199; 1939) have now prepared two 

diastereoisomerie forms of the propylenediamine 
compound [Copn 2 C0 8 ] a C0 s by a Walden inversion 
method. Rotatory dispersion curves for these and 
for cw- di chloro -di- Z-pr opylene - diamine cobaltio oar- 
bonate, by comparison with the carves for the 
analogous diethylenediamine series, load to a deter¬ 
mination of which of the two carbonate forms is 
obtained by an inversion about the central oobalt 
atom in the latter case. It is further suggested that 
the mechanism of the production of the two forme 
of the oarbonato complex is as follows ; The non- 
inverted form is produced through the preliminary 
displacement of the Cl ions in the m-diohloro-di-Z- 
propylenediamine cobaltio chloride by water mole¬ 
cules, followed by displacement of H a O by CO a( 
whilst the inverted form is produced by direct sub¬ 
stitution of C0 8 for 01 within the complex. Eithex 
form could be produoed with silver carbonate alone 
or potassium carbonate alone by varying the experi¬ 
mental conditions, and the inverted form of carbonatq 
diethylenediamine cobaltio carbonate was produced* 
for the first time, by using potassium carbonate. 
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RECENT RESEARCHES ON EARLY MAN 
IN CHINA. II 

'Modern Man' in Eastern Asia 1 The Upper Cave Industry of Choukoutien 2 


t<r TT'HE Upper Cave” of Choukoutien, discovered 

l in 1930, and excavated in 1933 by Mr. 
W. 0. Pei, is situated at the top of the hill 
about 175 ra. abovo sea-level, opening to the 
north and north-east side of the hill. It repre¬ 
sents a dissolution cavity in the original lime¬ 
stone massif and is completely separated from the 
Sinanthropus beds except at the entrance and at the 
bottom of the so-called Tower recess’. It seems, 
therofore, that at the time of Sinanthropus, the cave 
was not accessible, but was reopened later in Upper 
Palaeolithic times. The deposit is quite different from 
that of the Sinanthropus cave, being a grey loam 
intermixed with small angular limestone fragments. 
Tn it was discovered an unimaginable wealth of bones 
of fosBil animals : liares, deer, tigers, bear, hyosna, 
ostrich and representatives of other genera. 

The remains of at least seven human individuals 
were found with a very interesting series of archaeo¬ 
logical objects. Both fauna and geological conditions 
assign the finds of the Upper Cave to the Upper 
Palaoolitliic. With the exception of the finds in 
Palestine, no similar discovery has been made any¬ 
where in Asia, and interest turns at once to the 
charactor of ilie human remains, which Prof. Franz 
Weidonroioh considers 4 ‘of the greatest importance 
for . . . the racial history of entire mankind”. 

Although seven individuals are represented, three 
skulls only afford evidence of physical appearance. 
The remainder aro too fragmentary for that purpose, 
and the individuals, who it is prosumed belonged to 
one family, had suffered a violent death; although 
the presence of haematite points to the ritual of 
burial, either the bodies were violently disturbed, or 
wero dismembered before burial. 

Analysis of the characteristics of the three skulls 
sufficiently complete for evidential value in this 
connexion leads Prof. Weidenreich to the conclusion 
that while the skull of the male adult, an old man 
more than Bixty years of age, bears some resemblance 
to European skulls of the Upper Paleolithic Cro- 
Magnon, Obercassel or Mechta, it is more primitive 
in the development of the supra-orbital region, and 
the lowness of the brain-case. Of the- two females, 
howevor, one in its hypoacrocranial character and 
certain other features presents the appearance of 
Melanesian aitinitios, while the second is Eskimoid. 
Viewing the characters of the male skull in the light 
of these findings, it is possible to regard it as a 
primitive Mongoloid. 

The occurrence of these three types among members 
of a single primitive group or family suggests that 
the mixture of types is not a consequence of the con¬ 
ditions of modem civilization, but that at an early 
stage of evolution individual variations appear which 
become fixed as a result of the dominance of certain 
features and of isolation. Hence the conclusion is 
reached that the tendency to breed and cultivate 
unitary groups corresponding to the suggestion of the 
theory of ‘pure races’ does not represent primary 
conditions, but a later acquisition. 


The cultural evidence of the existence of man of 
Upper Palaeolithic age on this site has been studied 
by Mr. W. 0. Pei, who discusses the objects collected, 
the technique of workmansliip, the character of the 
culture, and the relationship of the Upper Cave 
culture with that of Europe. 

Objects collected. Among stone implements the 
choppers are remarkable. A great number of water- 
worn pebbles and boulders have been found, but 
only a few have been worked. A good example is a 
green stone which has been knocked into shape with 
a few heavy strokes, making a blunt edge on one 
part of the pebble, for use as a chopper or hammer- 
stone. Other implements are mostly made of flint 
or quartz flakes. ‘Bipolar’ implements made of vein 
quartz are very similar to those associated with 
Sinanthropus, though geologically much later. Of 
bone artefacts, one bone needle, broken just at the 
eye, was unearthed ; also a polished antler of a deer 
(Census elaphus), of which the surface is scratched 
all over and highly polished; it resembles the bdton 
de comrnandemenb but is without the perforation. 

Of ornamental objects, the most important and 
characteristic are the beads, made of calcareous 
limestone, at present undetermined. One face is 
caused by grinding, and on the other side a hole has 
been made by drilling to complete the perforation; 
the part not reached by drilling has been struck off. 
The seven beads collected have all been painted red 
with haematite. They were found near one of the 
female skulls. 

Four bone pendants were collected. They are 
made, apparently, of the bones of big birds, and are 
highly polished and hollow inside. On the surface* 
of all are transverse grooves, at present not under¬ 
stood. A perforated pebble is of some igneous rook. 
It is water-rolled, but one surface seems to have been 
ground to a certain extent. The perforation was 
made by drilling from two sides. The perforated 
marine shells belong to a species of Area now found 
plentifully along the China coast. A large hole has 
been made near the beak of each shell by rubbing. 
The margin is also rubbed. The supra-orbital bone 
of a very large fish, possibly more than three feet 
long, of the carp family, has a small perforation made 
from each side of the bone. It is a unique find on 
an Upper Paleolithic site, whether in China or in 
Europe. All these evidently were elements of a neck¬ 
lace. Vertebra of fish found in association with 
archeological objects, though showing no trace of 
human handiwork, may also have been used as a 
necklace or ornament, as they have a natural per¬ 
foration. 

The most abundant and characteristic objects, 
however, are the canines of deer or small carnivores, 
with perforations. Of these, 125 have been found, 
among them some tens being painted red. The 
perforation was made by scratching from both sides, 
not by drilling. Often they were found in series, atgl 
obviously represent parts of necklaces or ofptfr 
ornament. * | ? 
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Working techniques . These comprise polishing, 
grinding, drilling, scratching, rubbing, and colouring. 
In reference to this last, pieces of haematite have 
been found showing traces of scratching. 

Culture : (1) Burial customs . The Upper Cave was 
evidently a burial cave in which the remains were 
disturbed by animals. Of the mode of burial nothing 
iB known beyond the fact that a quantity of haematite 
powder was scattered around the dead. 

(2) Communications. Upper Palaeolithic man of 
Choukoutien had relations over a wide area extending 
160 kilometres to the north, 360 kilometres to the 
south and 200 kilometres to the south-east. The 
indications are marine shells from a sea-coast, of 
which the nearest point is now 200 km. to the south¬ 
east ; hsematite, large-grained and oolitic in struc¬ 
ture, iron ore of this nature being known only in the 
district of Lungkuan, about 160 km. to the north, 
with high mountain ranges intervening; the big 
lincoid shell found at the present day only on the 
south honk of the Yellow River, 360 km. or more 
to the south. 

(3) Clothing. The suggestion of the bone needle 
is the sewing of cloth, while perforated objects point 
to the passing of string for a necklace ornament. 
The inference is that some type of clothing with 
ornaments was in use. 
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(4) Other dements , Though of the daily lift 
nothing is known, pieces of charcoal and layers ol 
ashes full of free carbon imply tho use of fire, while 
fish vertebrse point to tho practice of fishing, though 
no harpoon or hook has boon found. Tho presonoe 
of teeth of deer, fox, badger, and pondants of the 
bones of a big bird suggest that those animals may 
have been hunted. 

Comparison with Europe. As there is no material 
in China for comparison, no chronological succession 
can be established. Geologically, the culture is con¬ 
temporary with the Grand Loess of North China, 
that is, late Pleistocene, and as such comparable 
with the Upper Palaeolithic of Europe. Tho technique 
of scratching instead of drilling in perforation is more 
primitive than either Magdalenian or Aurignacian j 
but at the same time, the technique of fashioning 
beads, the grinding, drilling, polishing, show that the 
culture could scarcely be more primitive than Mag¬ 
dalenian. Hence, though geologically contemporary 
with either of these cultures, the cultural relation 
remains an open question. 

1 Weidenreloh, Franz, “On the Earliest Itoprewntatlvea of Modern 
Mankind recovered on the Soil of East Asia*’, Peking Voluroj 
Bietory Bull, 13, 3 (1939). 

• Pel. W. 0., “On tho Upper Cave Industry.*’ Poking Natural UUtoru 
Bull., 13, 3 (1939). 


THE VICTORIA FALLS HYDRO-ELECTRIC SCHEME 


T has recently completed a very successful hydro¬ 
electric scheme at the Victoria Falls on the Zambezi 
River. About thirty years ago a proposal for supply¬ 
ing the Rand with power from the Viotoria Falls was 
projected. The overhead transmission line was to be 
700 miles long and the pressure 160,000 volts. 
Although owing to technical difficulties this project 
could not be realized at that time, yet the Power 
Company retained its right to develop the power at 
the Falls, so that if methods of transmission were 
improved and developed it might become com¬ 
mercially feasible at a later date. The scheme that 
has just been completed is the first outcome of that 
arrangement. It is especially interesting owing to the 
fact that it is completely automatic. 

An article by Mr. H. L. Bazalgette giving a full 
description of the station is published in the October- 
December issue of the English Electric Journal , the 
contractors bein g the English Electric Co., London. 
The generating station is situated in the third gorge, 
known as the ‘Silent Pool 1 , at a hairpin bend in the 
river about two miles downstream from the Falls. 
It contains two 1,000 kilowatt, automatically con¬ 
trolled units, the purpose of which is to generate 
power for transmission over a distance of about seven 
miles to the town of Livingstone, until recently the 
capital of Northern Rhodesia, and also over a distance 
of about two miles to the Falls Hotel which, with the 
generating station itself, is in Southern Rhodesia, 
s In 1936 a comprehensive contract was placed with 
the English Electric Company for the power station 
and substation equipment. On March 17, 1938, the 
new power station was opened by the Governor of 
Northern Rhodesia, who by simply pressing a button 
started up the first unit under automatic control. 
In addition to the two purposes mentioned above, the 


plant will be able to supply any small industries 
arising around tho town of Livingstone, which may 
eventually become tho oentro of an active industrial 
area. 

The climatic conditions arc damp and tropical and 
were exceptionally trying for tho orooting staff, tho 
engine room temperature rising at times to 110° F. 
Owing to the fact that tho site is a famous beauty 
spot, groat oare was taken by tho Power Company 
in South Africa to obviate disfigurement, and this 
has been done so successfully that tho power station 
and penstock are practically liidden by vegetation 
from passers-by. Beyond a daily visit of inspection, 
the station runs automatically and is unattended. 
From the point of view of health the situation of the 
station would be unsuitable for the prolonged attend¬ 
ance of an operating staff. 

Automatic devices are introduced whioh give pro¬ 
tection from sustained over-current, over-voltage, 
over-speed, alternator field failure, internal faults, 
overheated bearings, oil failure and if it takes longer 
than the normal starting time. Any of these would 
automatically cause the unit to shut down and the 
main oil switch to ‘trip’. * * 

The erection and placing into service of the plant 
was carried out by 0. G. T. Clarke, who spent fifteen 
months on the site. A very interesting and scientific 
account of the Victoria Falls, written by him, is 
quoted in the Journal , It was carried out in co¬ 
operation with the Survey Department of the 
Northern Rhodesia Government. Between the Main 
Falls and the Devil’s Cataract there exists a small 
valley hitherto unseen by man whioh presents a 
splendid speotaole of beauty with its carpet of 
maidenhair fora and overhung by evergreen trees, 
The spray frota Devil’s Cataract there serves the; 
glade as< a a&tnrral wabefr-oan, and the water drops 



no. 3661, Dec. 30, 1939 


NATURE 


1099 


sparkle in the brilliant sunshine which penetrates 
the trees. At the bottom of the Devil’s Cataract 
the great pool is always kept in a very turbulent 
state by the ever-falling torrent, creating waves at 
least two feet liigh on the far side of the pool, while 
the spray rises far above the precipitous sides and 
produces brilliant rainbows by day or by night at 
full moon. The wedge-shaped crevice cutting into 
Cataraot Island gives clear evidence of earthquake 
activity and could not have been caused by erosion 
of the hard basalt rock. By descending hand over 
hand by means of a rope attached to a tree on the 
crest of the Falls on the Eastern Cataract, Mr. Clarke 
and his assistant got to the bottom of the abyss. 

They observed that at the base of the Falls chasm 
the strata are vertical and run parallel to the Falls, 


yet the 300 ft. of basalt comprising the perpendicular 
face of the Falls appears to be in five distinot layers 
in the horizontal plane, each layer being a shade 
different in colour. They swam across the pool beyond 
the base of the Eastern Cataract after convincing 
themselves that no crocodiles were present. They 
explored the entire base of the Falls for the first time 
and state definitely that no traces of animal remains 
were seen. 

With the help of the chief surveyor, Mr. Younger, 
twelve careful readings of the height of the Falls 
were taken. The maximum height was found to be 
355 ft., and this spot is at a place on the west side of 
the “Arm Chair”. Devil’s Cataract has a drop 
of 200 ft., while the Eastern Cataract is 282 ft. 
high. 


ELECTRICALLY MANUFACTURED STEELS 


A PAPEB on electrically manufactured steels by 
H. B. Sieveking, of the Central Electricity 
Board, originally allocated for reading before the 
Institution of Electrical Engineers on November 23, 
has been circulated owing to the decision not to hold 
meetings for the time being. He first gives a de¬ 
scription of the two principal types of electric 
fumacoR used ; the main products are next discussed 
from a metallurgical point of view and the advantages 
and disadvantages of the two types of furnaces for 
meeting specific requirements are reviewed. 

For the manufacture of stoel two types of 
furnace have booil developed—the arc and the 
high-frequency induction typos. The low-frequency 
type is rarely used nowadays. Arc furnaces are used 
for molting or for keeping molton metal hot. Generally 
they are of the vertical 3-phase 3-electrodo type. 
The furnace comprises a refractory hearth which may 
be of ‘basic’ (for example, magnesite, MgO) or ‘acid’ 
(for example, silica SiO a ) material as required and in 
which the ohargo is placed. The necessary heat is 
obtainod by electric arcs formed between the charge 
and the electrodes which projeot through the roof 
in triangular formation. In general, an acid lining is 
cheapor but tliis typo of lining is ‘dead’, that is, it 
does not allow of impurities being removed from 
the bath. The more expensive basic lining, on the 
other hand, is suitable for refining. The position 
of the electrodes is adjusted either by hand or 
automatically. Hand adjustment is simple but is 
apt to give rise to violent fluctuations of power. 
Some form of automatic control, consisting of an 
electrio motor, or a hydraulic servo motor on each 
eleotrode, is to be preferred. A special transformer is 
used with special tappings which allow of a voltage 
variation from 60 to 250 during service. The largest 
size in practice will usually take a charge of about 
30 tons. There is one in use in America which has 
six arcs and will take a charge of 100 tons. 

There exist to-day a very large number of alloy 
steels, some of which present manufacturing diffi¬ 
culties which can only be overoome in an electrio 
furnace. Let us first consider the high-frequency 
furnace. It has very thin walls but it is possible 
to get through about fifty charges without 
relining. This corresponds to about one week’s work¬ 
ing, The advantages of this type of furnace are : 


the absence of oxidizing atmosphere, no carbon pick¬ 
up, suitability for intermittent operation and high 
temperatures are obtainable. The disadvantages are 
its high oapital cost and limited capacity. It is known 
that an arc furnace load is such that with a good 
operating power factor the short-circuit current 
swings to be taken on the mains will not exceed twice, 
full load. The swings usually occur in the first half 
of the melting period. In Great Britain until 1934 
the proportion of electrio steel was nearly constant, 
with two well-marked exceptions in 1918 and 1926— 
the last year of the War and the year of the 
General Strike respectively. Since 1934, which 
corresponds to a period first of trade depression and 
then of rearmament, there has been a steady increase 
in the proportion. 

In the United States the electric steel follows very 
closely the total output of steel. The United States, 
Germany and Great Britain stand respectively first, 
second and third in regard to total output, but sixth, 
eighth and ninth in respect of proportion of electric 
steel produced, being above only Luxembourg and 
Belgium. The countries producing the greatest pro¬ 
portion of steel eleotrioally are Italy and Sweden— 
countries rich in water power and poor in ooal, and 
only standing seventh and eleventh in regard to total 
output. The world output of electric steel is about 
3 per cent of the total, but if Italy and Sweden are 
omitted the proportion is only 2 per cent. From 
the tables given in the paper it is evident that in 
Great Britain the term electric steel must be confined 


at present to steels which have a high selling price. 
The weight of finished steel used to-day is far higher 
than that required in theory as engineers use a high 
factor of safety. With ordinary steel the material 
structure is not uniform and therefore the strength 


of the weakest point must be guessed and the steel 
dimensioned accordingly. An electrio steel, on the 
other hand, has a very uniform structure and it would 
therefore seem possible to reduce the factor of safety 
at least by an amount sufficient to make the total 
cost of the steel requirements the same whether the 
steel is manufactured electrically or by one of the oth#rv 
methods. It is undoubtedly along these lines that/ 
some countries are working at the present 
order to reduoe their internal steel consumption* tpj 
a minimum. | * 3 
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APPOINTMENTS VACANT 

Applications arc invited for the following appointments on or 
before the dates mentioned : 

Teachers op Electrical Engineering—'T he Principal, County 
Mining and Technical School, Nuneaton, Warwickshire (January 3). 

Experimental Officers (male or female) in the Chemical Inspection 
Department, Woolwich, or at Provincial Stations in Great Britain— 
The Ministry of Supply (SJ5.3.B), The Adelphl. W.C.2 (auotmg Appts. 
010/B,E.3(B) (January 4). 

A Master for Physios and Mathematics—P. Ahson, Haber¬ 
dashers' Asko’s School. Chase Lodge, N.W.7. 

Temporary Meteorological Assistants (male) in the Metooio- 
logieal Office—The Under-Secretaiy of State, S.2.B.(Met.) s Depaitment 
QX, Air Ministry, Adartial Hou^e, Kings way, W.C.2. 

A PVRT-TJIIE TEACHER OF ENGINEERING DRAWING—TllC Dliectoi Of 
Education, The Polytechnic, 800 Regent Street, W.l. 



REPORTS AN 

PUBLICATIONS 

{not included in the monthly Books Supplement) 

Great Britain and Ireland 

Proceeding® of the Royal Irish Academy. VoL 45, Section A, No. 
5 : On Matrices of Quaternions and the Representation of Eddington’s 
E-Numbers. By W. H. McCrea. Pp, 65-72. VoL 45, Section B. No. 
13: Larval Stages of the EuphausIId Thysamvoda acurifrons (Holt 
and Tattereall) taken oft the South-West Coast of Ireland. By Winifred 
E. Frofet. Pp. 301-320. U. 6d. Vol. 46, Section B, No. 14: River 
Development in Southern Ireland. By A. Austin Miller. Pp. 321- 
354. 2s. VoL 45, Section B, No. 15. The Significance of Monomolee- 


Department of Scientific and Industrial Research. Methods for the 
Detection of Toxic Gases in Industry. Leaflet No. 11: Aniline Vapour. 
Pp. Iv+fl. # (Loudon : H.M. Stationery Office.) 8d. net. [3011 
Charity and the Struggle for Existence. (The Huxley Memorial 
’Lecture for 19390 By Dr. R. R. Marett. Pp. 14. (London : Royal 
Anthropological institute.) [112 

University of Reading: National Institute fbr R obcarch In Da i 1 ylng. 
Annual Report fbr the Year ending SQth September 1036. Pp. 
96. (Shhmeld, Reading: National Institute for Research m 
Dairying.) [112 

University of Cambridge: Solar Physics Observatory. Tw ent> - 
seventh Annual Report of the Director of the Solar Physics Obsma- 
fcory to the Solar Physics Committee, 1938 August 1 1939 July 31. 
Pp. 4. (Cambridge: Solar Physios Observatory.) [412 

National Institute of Industrial Psychology. Annual Report and 
Statement of Accounts for the Year ended 30 September 1939, 1*0. 
*4. (London 1 National Instituto of Industrial Psychology.) [412 
Philosophical Transactions of the Royal Society of London. Series 
A: Mathematical and Physical Sciences, No. 791, Vol, 238: The 
Effects of Thunderstorm and Lightning Discharges on the Earth’s 
Electric Field, By Dr. T. W. WormelL Pp, 249-303+plateh 2-17. 
(London; Cambridge University Press.) 22s, [512 

University of Sheffield. Summaries of Theses submitted by Success¬ 
ful Candidates for Higher Degrees, Sesbldh 1938-89. Pp. 4. (.Sheffield: 
The University.) [612 

British Museum, sad British Museum (Natuial History). Animal 
Report of the General Progress Of the Museums for tiro Year 1638. 
Pp. 29. (London: HR. Stationery Office.) 6d. net. [712 

Department of Sdontiflo and Industrial Reseaioh. Methods fox the 
Detection of Toxio Gases In Industry. Leaflet No. 8: Phosgene. Pp. 
iy+a+2 plates. 2t. 6d.net. Leaflet No. 9 : Arsine. Pp. iv+6+2 
plate*. 2s.6d.net (London; HM. Stationery Office.) |812 


Other Countries 

^ National Research Council of Japan. Report, Vol. 2, No. 8, April 
X9S8-March m Pp. hi+609-728. (Tokyo ; National Research 
Council of Japan.) [2911 

Journal of the Indian Institute of Science. VoL 22A. Part U.6: 
The Relation fatween the Iotoie Values and Refractive Indices. Part 
Si S&^S? 1 By R.V. JoglflkarandB,K. K, Jatkar. 

iffajTO* YoL 22A, Part 17:Reactions of Chromates 
at High Temperature*. Part 10: Decomposition of Mixtures of 
gtfcfom C ^S ttat * JP Sogdm Ombo^eQ with Rortfo Oxide. 

£ Jatkar. Pp. 225-236. 1 rupee. Vol. 
P**?**^ <>** ytijfe&tion Molasses, Part 6; 

Nlteran Fhmtkmby the RoHd-Lime Compound in the Boll and its 
gearing on Thmb Growtiu By T. R, Bhashaian, S. 0. Pfflaf and V. 
fta^mta^yaa. Pp r 287-247, X rupee. (Bangalore: Indian Institute 

Srapc^um on Molecular Spectra, held in- August 1934. (Supple¬ 
ment to the ‘Troceeffix , of the Indian Academy of Sclenees”.) Pp. 
129. (Bangalore; Indian Academy of Soicnoee.) 2 rupee®; 3s. [2911 

Canada; Department of Mines and Resources, Mine* anc 
Brant*. Geological Survey Papa- 8M: PreliminMy—T1 

* p M d iST®- s: s 


Abtrophywlca Norvogica. Vol. 3, No. 5 ; The Meteor Train o 
March 24, 1036. Bv Uarl Sterner. Pp. 117-1384 3 plates. Vol. I 
No. 6 : Uber die Schwlngmigen elites stabll goHcliichteten, dim* 
Mcridlane begrenzteii MecreM, Ion Hgil A. Uylletatw. Pp. 139 10 
(Oslo; Jacob Dybwad.) [301 

Svenska Linn 6 -Sfl.llhkapels Amskriit. At gang 22, 1939. Pp. vl 
148 . (Uppsala: Almquist and Wiksells Bokliyckeri A.-IL), [301 

Ministry of Agiieultuie, Egypt: Technical and Scientific Hcivlci 
Bulletin No, 221. Water-Table Eftecte. 4: Relative Incidence o 
DibeobPs on (hiouilulH. By Dr. Anun Fikry. Pp. ii 1 0 I 19 plat of 
P.T. 3. Bulletin No. 225 : An Ex edition to Arabia for Locust In¬ 
vestigations. By M. Hussein. Pp. 11 l 22 1 10 n'ateH. P.T. 2. (t'nuu 
Government Piess.) 1 301 

Report on the Adniinlstiation ol the Meteorologh al Department <1 
the Government of India in 1038-39. Pp. ill-t 41 -{-4 plates. (Delhi 
Manager of Publications.) 14 annas ; Is. 3d. [11' 

Journal of the Indian Institute ol Science, Vol. 22A, Pari 15 
The Eflcot of Refining on tiie Digestibility of lidllile Oils and Pat* 
By F. G. T. Mpnczob anil B, N, Banorjee. Pp. 203-218. (Bangalore 
Indian Institute of hcience,) 1.2 rupees. [11 

National Institute of Heicnpes of India. Symporimu on Coal V 
India (August 25-20,1930): Abstracts of Papers. Pp. 20. (Calcutta 
Natiounl Institute ol Sciences of India.) [11 

The Oliserm’s Handbook for 1940. (Thirty-second Year of Pul 
lication.) Pp, 80. (Toronto; Royal Astionoiniral Society < 
Canada.) [H 

Publications ol the Dominion Olwervntoiy, Ottawa. Vol* 13 
BIbllogiaphy of Heimnology. No. 2 . Itenw 4379 1603, April, Maj 
June, 1939. Bs Kinest A. Ilodgson. Pp. 25*14. (Ottawa King’ 
Piintei.) 25 cents. 1 [41 

Ministry of Finance, Egypt. Smvoy and MIuch Department. Con 
tubntions to the Geography of Egypt* By Dr. John Ball. Pp. xv ' 
398+9 Platt's. (Cairo: (On eminent Pi ess.) P.T. 50; 10s, 6 d. |4i 

l\S. Depaitment ol the Interior: Office of Education. Bulletii 
1937, No. 2: Biennial Huney of Education, 1931-1930* Vol, 2. P 4 
iv+972 \ 4. (Washington, D.C.: Government Printing Office.) |51‘ 
Annals of the New Yoik Academy of Sciences. Vol. 39, Art. 3 
ElectiophoroJs, By Harold A. Abramson, IiSdwiu J. Cohn, Bernard P 
Davis, Frank L. Horsfall, Leu lb G, Longsworth, D. A. Maelnnet 
Hans Mueller and Kurt G, Stern. Pp. 105-212. (New York; Ne\ 
York Academy of Sciences.) [51 

Geological Sales of Field Museuih of Natural History. Vol. I 
No. 25 : A Specimen of Elmmosaurus setpentintis . By Elmer S. Rlgg* 
Pp. 365-392. 10 ceutb. Vol. 6 , No, 26 ; Nanodelphys , an OIlgtK-en 
Didelphine. By Paul O. McGiaw. J^i. 393-400. 15 cents. VoL # 
No, 5; Radioactive Determiuarion of Pro*actinium IiL>HtCeou 
Terrestrial and Meteorltic Material. By Robley D, Evans, Jane I 
Hastings nml Walter C\ Sehnmb. Vp. 71 78, 15 cents, (Chicago 
Field Museum of Natural HJstoij.) [612 

University of Illinois; Englumlng Experiment Station. Bulletin 
Series No. 310 : The Effect of Bang!* of Stn ss on the Torsional Futigu 
Stiengtli of Ht( el. By James O, Smith. Pp. 38. 15 cents. Bnlleti 
Series No. 317 : Fatigue Tests of ('onnectlon Anglt*s, By Wilbur M 
Wilson and John V, Ooombe. Pp, 21. 30 cents. Circular Series N< 
39: Papers presented at tlu» Fifth Hhmt Couise in Coal Dtlllzhtlo 
held at the Univeisity of Illinois, May 23 25, 1039. Pp- 174. fiO cent* 
EtiTrint Hp!U»s No. 15: Htresn, Strain and HUuetuuvl Damage, B 
Herbert F. Moore, pp. 24. 15 cents, (Urlmnn, ill: University 0 
Illinois,) |r»t 

Ceylon Joimial of Helenee. Catalogue ol the Contents of Ce>lo 
Journal of Hclenec* Publications. Pp. Iv f- 78, (CoIouiIki : Colomb 
Museum.) [ 6 \ 

Advisory Board of the Imperial College of Tropical Agrleultim 
Report on the Department of Agriculture, St, Lucia, 1038. Pp. iv 1 Of 
(St. Lucia; Government Printing Office.) (W, [ 6 ? 

U.H. Department of tiro Interior: Office of Education, Bulletin 
1939, No. 4: The School Auditorium as a Theater. By Alice Burrov 
and Lee Simonson. Pp. v+51. 10 cents. Vocational Division Bulled! 
No. 200 (Trade and Industrial Series No. 58): Related Instruction ft 
Plumber Jlbpientices. By Robert W, Ilambrook. Pp. xi 1 87. J 
cents. (Washington, DA*. : Government Printing Office.) [61 

Rubber Research Institute of Malaya. Anutial Report 193H. P» 
226. (Kuala Lumpur: Rubber Rescaieli Institute of Malaya.) 
dollar. [71 

Indian Central Cotton Committee. Annual Report of the Direct 0 
Technological Laboratory, for the Year ending 31st May 1939. Pi 
42. 6 annas. Technological Bullotin, Series A, No. 50 ; Teohuoloulci 
Reports on Trade Varieties of Indian Cottons, 1089. By Dr. Nati 
Ahmad. Pp. vi+109. I *8 rupees. (Bombay: Indian Central Cotto 
Committee. [71 

Proceedings of the United States National Museum. VoL 87, N< 
3074: A Revision of the Hoopflshes of the Genus Ryptleus, B 

Leonard P. Schulte and Earl D» Reid. Pp. 261-270. (washlngtw 
D.O.: Government Printing Office.) [71 

Proceedings of the American Academy of Arts and Sciences. Vo 
7S, No. 5: Chang Po-tuan of T’lcn-T’ai, his Wu cbfin plen, Essa 
on the Understanding of tho Truth; a Contribution to tire Study c 
Chinese Alchemy. By Tonney L. Davis and Chao Yfin-tshnag. Pp 
97-118. (Boraon, Mass.: American Academy of Arts and Heieneos. 
TO cents._[71! 

Catalogues, etc* ^ 

Practical Hints on the Use and Maintenance of Platinum Inborati^ 
(Ribfi^^n No. 47.) Pp. 10. (London : Johnson 

(Rnb P^flcAtiOiiB. (No. 648A Pp, 8 . Books on Scan 
gna^^l^wfchcan Eurdpc. (No. dii.) Pp, H. (London; Franffi 




